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Pyrim.ido[S, - nes, medicaments comprising these 

compounds, their use and processes for their preparation 

5 The present invention relates to pyrimido[S,4-d]pyri.m.id­

ines of the general f oJ:m.ula 

Ra, /Rb 
N 

X R 
N ye 
~ N 

N 

(I) , 

their tautomera, their stereoisom.ers and their salts, in 

particular their physiologicaJ.ly toJ.erated salts with 

10 inorganic or organic acids or bases which have valuable 

pha3:1Dacological properties, in particular an inhibiting 

action on the signal transduction mediated by tyrosine 

kinases, their use for the treatment of diseases, in 

particular tum.our diseases, and their preparation. 

15 In the above general f oJ:m.ula I 

a. is a hydrogen atom or an alkyl group, 

~ i.s a phany1 group which is substituted by the radicals 

Ri to ~, 
wherein 

20 Ri and Rz, which _can be identical or different, are each 

a hydrogen, f1uorine, chlorine, bromine or iodine atom, 

a C1_6-alky1, hydroxyl or C1_6alkoxy group, 

a C3_.,-cycloalkyl or c.~.,-cycloalkoxy group, each of which 

can be aubsti.tuted by one or two alkyl groups or by an 

25 aryl group, 



- 2 -

a Ci-5-alkenyl or C3_5-a1kenyloxy group which is optionally 
substituted by an aryl group, wherein the vinyl part 

cannot be linked to the oxygen atom, 

a C2_5-alkynyl. or C3_5-al.kynyloxy group which is optional.ly 

5 substituted by an aryl group, wherein the ethynyl part 

cannot be l.inked to the oxygen atom, 

an aryl, aryl.oxy, aralkyl, aralkoxy, alkyl.sulphenyl, 
al.kylsul.phinyl, al.kylsulphonyl., al.Jcyl.sul.phonyloxy, tri­
fl.uorom.ethylsul.phenyl, trifluoramethylsulphinyl, trifluo-

10 romethylsulphonyl, arylsulphenyl, arylsulphinyl, arylsul­
phonyl, aral.Jcyl.sulphenyl, aral.Jcyl.sul.phinyl or aralkylsul­
phonyl group, · 

a methyl or methoxy group which is substituted by 1 to 3 
fluorine atoms, 

15 a C2_,-alkyl or C2_4-al.koxy group which is substituted by 1 

to 5 fluorine atoms, 

a ni tro, amino, alkyl.amino, dialkylamino, C3_7-cycl.oalkyl­

amino, ·N-alkyl-C3_7-aycloalkyl.amino, arylamino, N-al.k.yl­

arylamino, aral.kylamino or N-alkyl-aralkylamino group, 

20 a 4- to 7-membe:ced alkylenimino group which is optionally 
substituted by 1 to 4 alkyl groups, wherein, in the 
abovementioned 5- to 7-membered alkylenim.ino groups, in 
each case one or two methylene groups adjacent to the 
nitrogen atom can in each case be replaced by a carbonyl 

25 group, or in the abovementioned 6- to 7-membered alkyl­
enimino groups, a methylene group in the 4-position can 
be replaced by an oxygen or sulphur atom or by a 
sul.phinyl, sulphonyl, imino, H-alkyl-i.mino, N-alkyl­
carbonyl-imino, N-alkylsulphonyl-imino, N-aryl-imino or 

30 N-aralkyl.-i.mino group, 

an (alkylenimino)carbonyl or (al.kylenimino)sulphonyl 
group which has in each case 4 to 7 ring atoms in the 
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a1kylenimi.no part and is optionally substituted by 1 to 

4 al.kyl groups, wherein, .in the abovement.ioned 6- to 7-

membered alky.len.imino parts, in each case a methylene 

group in the 4-position can be replaced by an oxygen or 

S sulphur atom. or by a su.lphiny.l, sul.phonyl, im.ino, 

N-alky.l-imino, N-alkylcarbonyl-imi.no, N-a1kylsulphony1-

im.ino, N-ary.l-imi.no or N-aralky.l-.imino group, 

10 

an alkylcarbonyl.amino, N-alkyl-alkylcarbonylamino, alky1-

sulphonylam.ino, N-alkyl-al.kylsulphonylamino, ary.l-

carbonylam:i.no, 

sulphonylam.:i.no, 

N-alkyl-arylcarbonylam.ino, aryl-

N-alkyl-ary1-su1phonylam..ino, 

ara.lky.lcarbonylami.no, N-alkyl-ara.lky.lcarbonylamino, 

aralkylsu.lphonylamino, N-al.kyl-aralkylsulphonylam:i.no, 

perfluoroa1kylsu1phonylam:i.no, N-alkyl-

15 perfluoroalkylsulphonylamino, alkylcarbonyl, 

arylcarbonyl, ara1ky1carbonyl, ary.l-hydroxym.ethyl, 

aralkyl-hydroxym.ethyl, carboxyl, alkoxycarbonyl, 

aralkoxycarbonyl, aminocarbonyl, alkylam..inocarbonyl, 

dialkylaminocarbonyl, arylaminocarbonyl, N-alky~-

20 arylam.inocarhonyl, aralkylaminocarbonyl, N-alkyl-

aralkylaminocarbonyl, N-hydroxy-am.inocarbonyl, N-hydroxy­

alkylam.inocarbonyl, N-alkoxy-ami.nocarbonyl, N-alkoxy­

alkylaminocarbonyl, cyano, azi.do, N-cyano-amino or 

N-cyano-al.kylam.ino group, 

25 a sulpho, alkoxysulphonyl, am.inosulphonyl, alkylamino­

sulphonyl, dialkylaminosulphonyl, ary1am.inosu1phony1, 

N-alkylarylaminosulphonyl, aralkylam.inosulphonyl or 

N-a1kyl-ara1kylaminosulphonyl group, 

a phosphono, 0-alkyl-phosphono, 0,0'-dialkyl-phosphono, 

30 o-ara1kyl-phosphono or o,o•-di.aralkyl-phosphono group, 

an alkyl or alkoxy group which .is substituted by R,, 

wherein 

R. is a hydroxyl, alkoxy, ary1oxy, aralkoxy, am.ino, 

a1kylamino, dialkylamino, alkylsulphenyl, alkylsul-
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phinyl, alkyl.sulphony1, arylsulphenyl, arylsul­

phinyl., arylau1phonyl, aral.kylsulphenyl, ara1ky.1-

su1phi.nyl, aralkylsul.phony1, c::arboxyl, alkoxy­

carbony1, aminocarbonyl, a1kylaminocarbony1, 

dialkyl.aminocarbonyl or cyano group, 

a 4- t:o 7-mambered alkyl.enimino group which is 

optional.1y substituted by 1 to 4 alkyl. qroups, 

wherein, in the abovementioned 5- to 7-m.embered 

alkylenimino groups, in each case one or two 

methylene groups adjacent to the nitrogen atom can 

be replaced by a carbonyl qroup, or in the. above­

mentioned 6- to 7-membered alkylenimino groups, a 

methyl.ene group in the 4-position can be repl.aced by 

an oxygen or sul.phur atom or by a sul.phinyl., 

sul.phonyl, imino, N-al.kyl-imino, N-alkylcarbonyl.­

imino, N-alkyl.sulphonyl-imino, N-aryl-imino or 

N-aral.kyl.-imino group, or 

an (alkylenimino)carbonyl group which has in each 

case 4 to 7 ring atoms in the alkylenimino part and 

is optionally substituted by l to 4 alkyl groups, 

wherein, in the abovementioned 6- to 7-membered 

alkylenimino parts, in each case a methylene group 

in the 4-posi tion can be repl.aced by an oxygen or 

sul.phur atom or by a sulphi.nyl., sul.phony1, im.ino, 

N-alkyl-imi.no, N-alkylcarbony1-imi.no, N-alkyl.sul.­

phonyl-imi.no, N-aryl.-imino or H-aral.kyl.-imino group, 

R., is a hydrogen, fl.uorine, chl.or:i.ne or bromine atom, an 

alkyl, al.koxy or trifl.uoromethyl. group or 

llz together with R,, if these are bonded to adjacent 

30 carbon atoms, is a methyl.enedioxy group which is 

optionally substituted by one or two alkyl. groups, an 

n-C3_,-alkylene group which is opt::i.onall.y substituted by 

one or two alkyl. groups, or a 1,3-butadiene-1,4-diyl.ene 

group which is optiona11y substituted by one or two 

35 fluorine, chl.orine, bromine or iodine atoms or by one or 
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two hydroxyl, a1kyl, alkoxy, trifluoromethyl or cyano 

groups, wherein the subs ti tuents can be identical or 

different, or 

Ra toqether with R,i, if R.i is i.n the o-position relative 

5 to the nitrogen atom which is substi.tuted by R.1 is an 

n-Ci.4-alkylene group which is optionally substituted by 

one or two alkyl qroups, and 

Re is a hydrogen, fl.uorine, chlorine, bromine or iodine 

atom, 

10 an alkyl, C3_.,-cycl.oalkyl, C3_7-cycloa1kyl-Ci-3-alkyl, aryl, 

aral.kyl., hydroxyl, aryloxy, aralkoxy, mercapto, C1_8-

al.ky1sul.phenyl, C1_8-alkylsulphiny1, C1_8-alkylsulphonyl, 

c,_.,-cycloalkylsul.phenyl, c._.,-cycloal.kylsulphinyl, c._.,­
cycloalkylsulphonyl I c,_.,-cyCl.O&lkyl-Ci-3-&l.kyl.SUlphenyl t 

15 C3_7-cycl.oalky1-C1_3-alkylsulphinyl, C3_.,-cycloalkyl-<;_3-

20 

25 

alkylsulphonyl, arylsulphenyl, arylsulphinyl, 

arylsulphon.yl, aralkylsulphenyl, aralkylsul.phinyl OF 
aralkylsulphonyl group, 

a C1_8-alko:xy group, which can be substituted by alkoxy­

carbonyl, cyano, carboxyl, ami.nocarbon.yl, al.kylamino­

carbonyl or dialkylaminocarbonyl. group, a C2• 8-al.koxy 

group which is substituted by a hydroxyl, alkoxy, 

hydroxy-C2_4-alkylamino, amino, alkyl.amino, dialky1amino, 

alkyl.carbonyl.amino, 

alkylsulphonylamino, 

N-al.kyl-N-(alkylcarbonyl)amino, 

N-alkyl-N-(al.kylaul.phonyl)amino, 

alkoxycarbonylamino or N-alkyl-N-(alkoxycarbonyl.)amino 

group, by a 5- to 7-membered alkylenimino group which is 

option•lly substituted by 1 to 4 alkyl groups, wherein, 

in the ahovem.entioned 5- to 7-membered al.kylenimino 

30 groups, in each case one or two methylene groups adjacent 

to the nitrogen atom can in each case be repl.aced by a 

carbonyl group, and add.i tional.ly in the abovementioned 6-

to 7-membarad. alkyl.eniaino groups, a methylene group in 

the 4-positicm aan be replaced by an oxygen or sulphur 

35 atom or by a carbonyl., sulphinyl, aulphonyl, imino, N-
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alky1-i.mino, N-a1kylcarbonyl-imino, N-foz:myl-imino, 

N-di.alltylaminocarbonyl-i:m.ino, N-alkoxy-carbony1-imino, 
N-a1kylsulphony1-imino, N-aryl-i.mino or N-aralkyl-i.m.ino 
group, a C3• 8 -alkoxy group which is substituted by two 

5 hydroxyl or a1koxy groups, 

a C1_8-alkoxy group which i.s substi.tuted by a C3_7 -

cycJ.oaJ.kyl. group, . wherein the cyc1oalky1 part can he 
substituted in each case by 1 to 4 alkyl groups, and 

wherein, .in the abovementioned c._,-cyc1oal.ky1 parts' .in 

10 each case a methylene group can he replaced by an oxygen 
or sulphur atom, or by a carbonyl, sul.phinyl., sulphonyl., 
imino, N-al.kyl-i.m.ino, N-alky1carbonyl-imino, N­

alkoxycarbonyl•imino, N-alkylsulphonyl.-im.ino, N-aryl­

i:m.ino or N-aralkyl-i:m.ino group, 

15 a C4_7-cycl.oalkoxy group which is optionally substi tu tad 
by one or two hydroxyl groups or by an alkoxy, alkoxy­
carbonyl, cyano, carboxyl., amino-carbonyl., al.kyl.amino­
carbonyl, dialkylaminocarbonyl, hydroxy-C2_4-alkylamino, 
amino, al.kyJ.amino, dial.kylamino, alkyl.carbonyl-amino, N-

20 alkyl-N-(al.kylcarbonyl.)amino, al.kylsul.phonylamino, N­
alkyl-N-(al.kylsul.phonyl)amino, alkoxycarhonylamino or N­
alkyl-N- (aJ.koxycarbonyl) amino group, wherein, in the 
abovementioned C5_7-cycloal.koxy groups, in each case a 
methylene group can he replaced by an oxygen or sulphur 

25 atom or by a sulphinyl, sulphonyl., i.mino, N-alkyl-imino, 
N-alkylcarbonyl-im.ino, N-al.koxycarbonyl-imino, N-alkyl­
sulphonyl-i.mino, N-aryJ.-i:m.ino or N-aral.kyl-i:m.ino group, 

a C3_8-alkenyloxy group which is optionally substi tu tad by 

an aryl group or C3_7-cyc1oalkyl group, wherein the vinyl 
30 part cannot be linked to the oxygen atom, 

a C3 _8-alkynyloxy group which· is optional.ly substituted by 

an aryl group or C3_7-cycl.oalkyl ·group, wherein the 

ethynyl part cannot ~ linked to the oxygen atom, 

a 4- to 8-mamberad alkylanimino group which is option-
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a1ly substituted by 1 to 4 alkyl groups or 1 to 2 aryl 

groups, and whi.ch can aclclitionally be substituted by the 

radical Rs, wherein 

Rs is an aryl, aralkyl, carboxyl, a1koxycarbony1, 

amino-carbonyl, al.kyl.aminocarbonyl, dial.Jcylam.ino­

carbonyl, cyano, hydroxyl, alkoxy, aryloxy, aralk­

oxy, alkylcarbonyloxy, arylcarbonyl.oxy, amino, 

al.kylamino, hydroxy-C2_4-al.ky1amino, dialkyl.amino, 

cyanoamino, formylamino, N- (al.kyl) -N- (hydroxy-C2_,­

alky1) amino or bis- (hydroxy-C2_,-alkyl) amino group, 

an (allcylenimino) carbonyl group which has in each 

case 4 to 7 ring atoms in t:he alkylenimino part and 

is optionally substituted by 1 to 4 alkyl. groups, 

wherein, in the abovementioned 6- to 7-membered 

alkylenimino parts, in each case a methylene group 

in the 4-posi ti on can be replaced by an oxygen or 

su1phur atom or by a sulphinyl, sulphonyl, imino, 

N-alkyl.-imino, N-al.kyl-carbony1-imino, N-al.kyl.sul.ph7 

onyl-im.ino, N-aryl-imino or N-aralkyl-imi.no group, 

a 4- to 7-m.embered al.kyl.en.imino group which is 

optionall.y substituted by 1 to 4 alkyl groups or a 

hydroxyal.kyl. group, wherein, in the abovementioned 

5- to 7-membered alkylenimino groups, in each case 

one or two methylene groups adjacent to the nitrogen 

atom can be repl.aced by a carbonyl. group, a 6- to 7-

membered alkylenimino group which is optionall.y 

substituted by 1 to 4 alkyl groups or a hydroxyalkyl 

group, wherein in each case a m.ethyl.ene group in the 

4-position.of the alkyl.enimino part is replaced by 

an oxygen or sulphur atom or by a carbonyl, 

sul.phinyl, - sulphonyl, imino, N-alkyl-imi.no, 

N-alkyl.carbonyl-im.i.no, N-alkyl-sulphonyl-imino, 

N-arylimino or N-aralkyl.-imino group, and 

additi.onal.ly in. the alkylenimino part of the 

abovementi.oned groups in each case one or two of the 

methylene groups acljacent to the nitrogen atoms can 
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be replaced by a carbonyl group, 

a 4- to 7-membered al.kylenimino group which is 

substituted by a hydroxyl, alkoxy, amino, 

alkylamino, clialkylamino, 

N-al.kyl-alkylcarbonylami.no, 

alkylcarbonylamino, 

alkylsulphonylam:i.no, 

N-al.kyl.-alkyl.sulphonylamino or a hydroxyalkyl. qroup, 

an alkylca:r:bonylamino, N-al.kyl-alkylcarbonylam.i.no, 

alkylsulphonylamino, N-alkyl-alkylsulphonylam.i.no, 

a:ryl.carbonylamino, N-alkyl.-aryl.carbonyl.amino, a:ryl­

sul.phonyl.ami.no, N-al.kyl-a:rylsulphonylami.no, aral.kyl­

carbonylamino, N-alkyl-aralkyl.carbonyl.am.ino, 

aralkylsulphonylamino, N-al.Jcyl-aral.kylsul.phonyl.­

amino, alkoxycarbonylamino, N-alkyl-alkoxycarbonyl­

am.ino, aralko:xycarbonyl.amino or N-alkyl-aral.koxy­

carbonylamino qroup, 

~' R., and Ra which can be identical. or different, 

are in each case a hydrogen atom or an alkyl 

qroup or 

Rs and R., together are an n-C2_4-alkylene qroup and 

Re is a hydroqen atom or an alkyl group, 

a cad>oxyalkyl., al.koxycarbonylalkyl, aminocarbonyl.­

al.kyl, alkylaminocarbonyl.al.kyl or di.alkylaminocaxb­

onylalkyl group, 

an (alkyleni:mino) carbonylal.kyl qxoup which has in 

each case 4 to 7 ring atoms in the alkyl.enimino part 

and is opUonally substituted by 1 to 4 al.kyl. 

groups, wherein, in the al:>ovementioned 6- to 7-

membered al.kylenimino parts, in each case a 

methylene group .in t::he 4-posi.t:ion can be repl.aced. by 

an oxygen or eulphur atom or by a sul.phi.nyl, 

sulphonyl, i.mi.no or R-alkyl-imino group, 
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a (carboxyalkyl)oxy, (alkoxycarbonylalkyl)oxy, 

(aminocarbonylallc.yl)oxy, (alkylaminocarbonylal.kyl)­
oxy or (cli.alkylaminocarbonylalkyl)oxy group, 

an [(alkylenimino)carbonyla1kyl.]oxy group which has 

i.n each case 4 to 7 ring atoms in the alkylenimino 
part and is optionally substituted by 1 to 4 al.kyl 

groups, whe~in, in the abovementioned 6- to 7-
membered alkyl.enimi.no parts, in each case a 
methylene gz-oup in the 4-posi.ti.on can be replaced by 

an oxygen oz- sul.phur atom or by a sul.phi.nyl, 
sulphonyl, imi.no or N-al.kyl-imj.no group, 

a cyanoa1ky1, hydroxyalkyl., al.koxyalkyl, az:yloxy­
alkyl., aminoal.kyl, alkylaminoalkyl or cli.alkyl.amino­
al.kyl. group, 

an (alkylenimi.no)al.kyl group wldch has in each case 
4 to 7 ring atoms in the alkyl.enimino part and is 
optional.ly substituted by 1 to 4 _al.kyl groups, 

wherein, in the abovementioned 6- to 7-membered 
al.kylenimino parts, in each case a methylene group 
in the 4-position can be replaced by an oxygen or 
sulphur atom or by a aulphinyl, sulphonyl., imi.no or 
N-alkyl-imino group, 

an alkyl.carbonyl.aminoal.kyl., N-al.kyl-a1kylcarbonyl.­
ami.noalkyl, alkyl.sul.phony1aminoa1kyl., N-al.kyl-alkyl.­

sul.phonyl.ami.noalkyl., az:ylcarbonylaminoalkyl., N­
alkyl-arylc:arbonyl.aminoalkyl., aryl.sul.phonyl.amino­
alkyl., N-alkyl-az:yl.sulphonylaminoal.kyl, al.kyl­
sulphenyl, alkylsul.phinyl, alkylsulphonyl., &%'.Yl­
sul.phenyl, ary1su1phinyl, az:yl.sulphonyl., ara1kyl­
su1phenyl., aralkyl.sulphinyl, aralkyl.sulphonyl, 
alkyl.sulphenylalkyl, alkylsulphinyl.alkyl, al.kyl­
sul.phony1al.ky1, arylaulphenyl.alkyl., arylsu1phinyl­
alky1 or ary1su1phonyl.a1ky1 group or 

a C3_1-cycloalkyl group, wherein, in a C5_1-cycloa1ky1 
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group, a m.ethy.lene qroup can be replaced by an 

oxygen or sulphur atom or by a sulphi.nyl, sulphonyl, 

i.Jd.no or H-alkylimino group, 

or ~ is a 6- to 8-membered alkylenimino group which is 

5 opt.iona11y substi.t.utad by 1 to 4 alkyl qroups or by an 

aryl group and can additionally be substituted by the 

radical Rs, wherei11, .in the ahovementioned alky1enimino 

qroups, in each case a methylene group in the 4-posi.ti.on 

is repl.aced. by an oxygen or su1phur atom. or by a 

10 carbonyl, sulphinyl, sulphonyl, N-ozido-N-alkylim:ino or 

RgN group, wherein 

15 

20 

25 

R, i.s a h1'Cf,:rogen atom., an alkyl, hydroxy-C2_,-alkyl, 

alkoxy-C2.,-alkyl., am.ino-c2_,-alkyl, alkyl.amino-c2_,­

al.kyl., dialkyl.am.ino-C2_,-al.ky1, (hydroxy-C2_,-al.koxy) -

C2 _,-a1ky1, aminocarbony1alkyl, al.kyl­

aminocaroonyl.alkyl, dia1kylaminocar0onylalkyl., aryl, 

aralkyl, foz:myl, alkyl.carbonyl, alkylsulphonyl, 

arylcaroonyl, aryl.sul.phonyl, aralkylcarbonyl, 

aralkyl.su1phonyl, 

aminocarbony1, 

c:lia1kylaminocarbony1 

alkoxycarbonyl., cyano, 

a1kylaminocarbonyl or 

group or an (alky1en-

imino)caroonyl group which has in each case 4 to 7 

ring atoms in the alkylenimino part, wherein, in a 

6- to 7-membered a1kylenimino part, a methylene 

group in the 4-position can be replaced by an oxygen 

or sul.phur atom or by a sul.phinyl, sul.phonyl., i.m:i.no 

or N-alkyl-imino group, 

or J\: is a 1-pyrrol.idinyl group which is optionall.y 

substituted by 1 to 4 alkyl groups and in which two 

30 hydrogen atoms on the carl:>on skel.eton are replaced by a 

straight-chain alkylene oridqe, wherein this bridge 

contains 2 to 6 carbon atoms i.f the two hydrogen atoms 

are on the same carbon atom, or contains 1 to 5 carbon 

atoms i.f the two hydrogen atoms are on adjacent carbon 

35 atoms, or· contains 2 to 4 carbon atoms .if the two 

hydrogen atoms az:a on caroon atoms which are separated by 
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an atom, wherein the abovamantioned 1-pyrrolid.inyl groups 

can additionally be substituted by the radical Rs, which 

is defined as mentioned above, 

a 1-piperidinyl or 1-azacyclohapt-l-yl. group which is 

s optionally subs ti tu tad by 1 to 4 alkyl groups and in 

which two hydrogen atoms on the carbon skeleton are 

replaced by a straight-chain alkylane bridge, wherein 

this bri.dge contains 2 to 6 carbon atoms if the two 

hydrogen atoms are on the same cazbon atom, or contains 

10 1 to S carbon atoms if the two hydrogen atoms are on 

adjacent carbon atoms, or contains 1 to 4 carbon atoms if 

the two hydrogen atoms are· on carbon atoms which are 

separated by an atom, or contains 1 to 3 carbon atoms if 

the two hydrogen atoms are on carbon atoms which are 

15 separated by two atoms, wherein the abovamantioned 

1-piperidinyl and 1-azacyc:lohept-1-yl groups can addi­

tionally be substituted by the radical Rs, which is 

defined as mentioned above, 

20 

25 

a 1-pyrrolidinyl group which is optionally substituted by 

1 to 4 alkyl groups and in which two hydrogen atoms in 

the 3-position are substituted by a -o-c~CB2-o- or 

-O-CB2CBzCBz-O- group, 

a 1-piperidinyl or 1-azacycl.ohept-1-yl group which is 

optionally substituted by 1 to 4 alkyl. groups and in 

which, in the 3-position or in the 4-position, in each 

case two hydrogen atoms are replaced by a -O-CB2C~-o- or 

-O-CB2CBzCB2-0- group, 

a group of the f oz:mul.a 

30 in which 

m and n, which can be identical. or clifferent, are the 



- 12 -

numbers 1 to 3 or 

m i.s the number 0 and n i.s the number 2, 3 or 4, wherei.n, 

adcli ti.anally, the above benzo part can be mono- or di.sub­

st.i tuted by fluori.ne, chlori.ne, brom.ine or iodi.ne atoms 

s or by alkyl, t:ri.fluoromethyl, hydroxyl, alkoxy or cyano 

groups and the above saturated cycl.ic imino part can be 

mono- or di.substituted by 1 or 2 alkyl groups, where.in· 

the substituents can i.n each case be .identical or d.iffer­

ent, or 

10 an (Ri,0Ri,1 ) group, in which 

Rio and Ri,11 which can be identical. or d.ifferent, are each . 

a hydroqen atom, 

a C1_16-alkyl group, which can be substituted by 1 or 2 

aryl or C3_7-cycloalkyl groups, or by a carboxy1, alkoxy-

15 carbonyl, aminocarbonyl, allcylaminocarbonyl, di.alkyl­

ami.nocarbonyl, hyd:roxy-C2• 4-alkylaminocarbonyl, cyano, 

hydroxyl, alkox.y, aryloxy, aralkozy, C2_4-alky1enedioxy, 

alkylcarbonyloxy, arylcarbonyloxy, formylamino, amino, 

alkyl.amino or di.alkyl.amino group, by an (alkylenim.ino)-

20 carbonyl group which has .in each case 4 to 7 r.ing atoms 

in the alkylenimino part and .is optionally substituted by 

1 to 4 alkyl groups, where.in, in a 6- or 7-membered 

alkylenimino part, .in each case a methylene group in the 

4-position can be replaced by an oxygen or sulphur atom 

25 or by a sulphinyl, aulphonyl, im.ino, N-alkyl-im.ino, 

N-alkylcarbonyl-imino, N-alkylsulphonyl-imino, N-axyl­

.imino or N-aralkyl-imino group, 

by a 4- to 7-membered alkylanimino group which is option­

ally substituted by 1 to 4 alkyl groups, wherein, in the 

30 abovementionad 6- or 7-membarad alkylenimi.no groups, in 

each case a methylene qroup in the 4-pos.i.t.i.on can be 

replaced by an oxygen or sulphur atom or by a sulph.i.nyl, 

sulphonyl or R,N group, wherai.n Rg is as defined above, 

and additionally i.n the abovementi.oned 5- to 7-membered 

35 allcylenimino groups, in each case one or two methylene 
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groups adjaaeiit to the nitrogen atoms can be replaced by 

a carbonyl group, 

by ~ alkylsulphonylamino, N-a1ky1-a1Jcylsu1phonylamino, 

ary1carbony1amino, N-a1kyl-ary1carbony1-ami.no, alkyl-

5 carbony1a:mi.no, H-al.kyl-a1ky1carbony.lam.ino, ary.lsulphonyl­

amino, N-alkyl.-ary1sulphonylamino, aralkylcarbonyl.am.ino, 

N-alkylaralkylca~bonylamino, aralkylsulphonylamino, 

N-alkyl-aralkylsulphonylamino, alkoxycarbonylam.ino, 

N-alkyl-allc.oxycarbonylamino, aralkoxycarbonylamino or 

10 N-a.lky.l-aralkoxycarbonylamino group, by an (ReNR,)-CO-Dc­

or (lt,NR.r)-SC>i-Dc- group, where.in Re, 1t, and Rs are as 

defined above, by an alkylsulphenyl, alkylsul.phinyl, 

al.kylsu.lphonyl., arylsulphanyl., aryisulphinyl., arylsul­

phonyl, aralkylsulphenyl, aralkylsul.phinyl or arallcyl-

15 sulphonyl group, by a c,_7-cycloalkyl group which i.s 

substituted by Rs and optionally add:ltionally by 1 to 4 
alkyl groups, wherein Rs is as defined above, by a C5_7 -

cycloalkyl group which is optionally substituted by 1 to 

4 alkyl groups and i.n which a methylene group is repl.a~d 

20 by an oxygen or sulphur atom or by a sul.phinyl, sul.phonyl. 

or RRs> group, or by a fluorine, chl.orine, bromi.ne or 

.iodine atom, 

a c2_10-alkyl group which :i.s substituted by 2 or 3 fluorine 

atoms, 

25 a C3_10-alkyl gxoup which i.s subst.i tuted by 4 ox 5 fluor:i.ne 

atoms, 

a methyl group which is substituted by a 1,4,7,10-tetra­

oxacyclododacyl., 1, 4, 1, 10, 13-pentaoxacyclopentadecyl or 

a 1,4,7,10,13,16-hexaoxacyclooctadecyl group, 

30 a C3_10-alkyl group which is substituted by 2 to 5 hydroxyl 

or alkoxy groups, 

a C2_,-al.kyl. group which is subati tu tad by an aryl group 

and a hydroxyl 9J:OUP and can additiona1ly be substituted 

I : 
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by an amino, al.kylamino, di.alkylam.ino, hydroxyl or a1koxy 

qroup, 

a C3_6-alkyl. qroup which is substituted by an amino, 
a1ky1amino, dia1kyl.amino, al.ky1carbony1ami.no or alkoxy-

5 carbonyl.amino gJ:Oup and ad.di. tional.l.y by a hydroxyl. or 

alkoxy group, 

an alkenyl or a1kynyl group which has in each case 3 to 
6 carbon atoms and .is optionall.y substituted by an aryl 
qroup or C3_1-cycloal.kyl. group, wherein the vinyl or 

10 ethynyl part cannot be 1i.nlced to the nitrogen atom, 

a C2_,-alkyl qroup which is substituted by a C2_4-alkoxy 

group which is substituted in the fil-position by a 

hydroxyl or alkoxy group, 

an aryl group, 

15 a cyc1opropy1 qroup which can be substituted by 1 or 2 
alkyl groups, by an aryl, carboxy1, alkoxycarbonyl, 
aminocarbonyl, alkylaminocarbonylordia1kyl.ami.nocarbonyl 

qroup or by an (a1kylenimino)carbony1 9roup which has in 
each case ·4 to 7 r.in9 atoms in the a1kyl.enimino part and 

20 is optional.l.y substituted by 1 to 4 alkyl groups, 
wherein, in the abovementl.oned 6- or 7-membered alkylen­
imino parts, in each case a methylene group in the 4-
posi.tion can. be rapl.aced by an oxygen or sul.phur atom or 
by a sul.phinyl, sulpbonyl, imino, N-alkylimino, N-alkyl.-

25 carbonyl-imino, N-al.kyl.sul.pbonyl.-imino, N-ary1-imino or 
N-aralkyl-imino qroup, 

a c,_.,-cycloalkyl group which is optionall.y substituted by 

1 to 4 alkyl. groups and can addi.tionally be substituted 

by Rs, which ia as defined above, 

30 a C5 .. .,-cycloa1ky1 qrouP. which is opti.onal.l.y substituted by 

1 to 2 alkyl groups and is addi.tionall.y substituted by an 
N,N-clial.kyl-N-oxido-amino group, 
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a C5_7-cycl.oalkenyl group which is optionally subst.:i. tuted 

by 1 to 4 alkyl groups, wherein the vinyl part cannot be 

linked to the nitrogen atom of the <&i.1NRio>- group, 

a c,_7-cycloalkyl group which .is optionally substituted by 

5 l to 4 alkyl groups and can additionally be substituted 

by R,, wherein, in the cycloalkyl part, a methylene group 

is replaced by an oxygen or sulphur atom or by a 

sulphinyl, sulphonyl, N-alkyl-N-oxido-imino or R,N group, 

where.in Rs and B, are as defined above, 

10 a C5-c7-cycloalkyl or C5-C7-cycloalkylalkyl group which is 

optionally substituted by 1 to. 4 alkyl groups and in 

which in each ·case a methylene group in the cycloalkyl. 

part is replaced by a carbonyl group, 

a cyclopentyl or cyclopentylalkyl group which is option-

15 a1ly substituted by 1 to 4 alkyl groups and in which in 

each case two hydrogen atoms in the cyclopentyl part are 

repl.aced by a straight-chain alkylene b~idqe, where.ii). 

thi.s bridqe contains 2 to 6 carbon atoms .if the two 

hydrogen atoms are on the same carbon atom, or contains 

20 l to S carbon atoms if the two hydrogen atoms are on 

adjacent carbon atoms, or contains 2 to 4 carbon atoms if 

the two hydrogen atoms are on carbon atoms which a:re 

separated by a carbon atom, wherein the ahovementioned 

:rings can addi.tional.ly be substituted by the radical a,, 
25 which is as defined above, 

a cyc.lohexy1, cycl.ohexylal.lcyl, cyc1oheptyl or cyclohepty-

1.alkyl group which is optionally substituted by 1 to 4 

alkyl g%0ups and in which in each case two hydrogen atoms 

in the cycloalkyl part a:re replaced by a straight-chain 

30 alkyJ.ene br.:i.dge, where.in t:his br.:i.dge contains 2 to 6 

carbon atoms if the two hydrogen atoms a:re on the same 

carbon atom, or coni:ai.ns 1 to 5 carbon atoms if the two 

hydrogen atoms are on adjacent carbon atoms, or contains 

1 to 4 carbon atoms if the two hydrogen atoms are on 

35 ·carbon atoms which are separated by a carbon atom., or 
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contains 1 to 3 carbon atoms if the two hydrogen atoms 

are on carbon atoms which are separated by two carbon 

atoms, wherein the abovamentioned rings can additiona1ly 

be substituted by the radica1 a,, which i.s as defined 

5 above, 

10 

a 3-ayclohex:en-1-yl or 3-cyclohexen-1-yl-alkyl group 

which is optiona1ly substituted by 1 to 4 alkyl groups 

and :i.n which two hydrogen atoms in the 2,5-pos.ition in 

the cyclobexenyl part are replaced by an n-C1_3-alkylene 

bridge, 

a 3-qu:i.nuclicliny1, 4-qu.inuclidinyl, 2-qu:i.nuclidinyl­

alky1, 3-qainuc1idi.nyl-al.kyl, 4-quinuclidinyl-alkyl, aza­

bicyclo[2.2.1]bept-4-yl, azabicyclo[2.2.l]hept-4-yl-alky1 

or adamanty1 group or 

15 Rio is a hydrogen atom or an a1kyl. group and :Ri1 is a 

hydroxy1, alkoxy or cyano group, 

wherein, unless mentioned otherwise, 

the ary1 parts mentioned in the definition of the abova­

mentioned raclica1s is to be understood as meaning a 

20 phenyl group which can be in each c:aae be monosubsti.tuted 

by Ri2 , mono-, di- or trisubstituted by Ri3 or monosub­

stituted by Ri2 and addi tionall.y mono- or disubsti tuted by 

R13 , wherein the s'2bstituents can be identical or differ­

ent, and 

25 :Ri2 is a cyano, carboxyl, aminoc:arhonyl, a1kylami.nocarb­

onyl, dialkyl.aminocarbonyl, alkoxycarbonyl, alJcylcarb­

onyl, . alkylsulphenyl, alkylsulphinyl, alkylsulphonyl, 

alkylsulphonyloxy, perfluoroalkyl, perfluoroalkoxy, 

nitro, amino, alkylcarbonylamino, H-alkyl-alkylcarbonyl-

30 amino, alkylmaino, dialkylamino, hydroxy-C2_,-alkylam.ino, 

H-alkyl- (hydroxy-c2_,-~llcyl) amino, bis- (hydroxy-C2_,­

a1Jcyl) amino, pheny.lalkylc:arbonylamino, pheny.lcarbonyl­

amino, alkylsuJ.phonyl.amino, pheny1alkylsu1phonyl.amino, 
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phenyl.sulphonylamino, N-alkyl-phenylalkylcarbonylamino, 

N-alky1-pheny1carhonylamino, N-alkyl.-alkyl.sulphonylamino, 

N-alkyl-phenylalkylsulphonylamino, N-alkyl-phenyl­
sulphonyl.&DU.no, aminosulphonyl, alkylaminosulphonyl, 

5 clial.k.ylami.nosul.phonyl, (ReNR,)-CO-NR.c- or <ReNR,)-S02-~­

g:roup, wherein Re, a, and Re a:r:e as defined above, 

as- to 7-membered .alkyl.eniDdno group which is optionally 
substituted by 1 to 4 al.k.yl. gr~s or a hydroxyalkyl. 

group, wherein, in the abovementioned. 6- to 7-aembered 
10 al.kyl.enim.ino groups, in each case a methylene group .in 

the 4-position can be :replaced by an oxygen atom or an 

RtN group, wherein Rg is as def:ined·above, 

a 5- to 7-:mambered alkyl.enimino group which :is optionally 

substituted by 1 to 4 alkyl groups or a hydroxyalkyl. 

15 group, wherein i.n each case one or two methylene groups 

adjacent to the nitrogen atom are in each case repl.aced 
by a carbonyl. group, and 

:Ri3 is an alkyl, hydroxyl or alkoxy group or a fluorine, 

chlorine, bromine or iodine atom, wherein two :radicals 

20 Ri3 , if these are bonded to adjacent carbon atoms, can 
also he an alkylene group having 3 to 6 carbon atoms, a 
1,3-butadiene-1,4-cliylene group or a methyleneclioxy 

group, 

and, unless mentioned otherwise, the abovement:ioned 

25 alkyl, alkylene and al.koxy parts in each case contain 1 
to 4 carbon·atoms, 

in particular those of the abovementioned compounds of 
the general formula :I, with the proviso that, unless 

mention.ad otherwise, eve:y carbon atom in the above-

30 mentioned al.kyl.ene or cycloalkyl.ene parts which is bonded 
to a n:i trogen, oxygen or sulphur atom cannot be bonded to 
a further ~l.ogen, nitrogen, oxygen or sulphur atom. 

Pref erred compounds of the above general f ozm.ula :I a:r:e 
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those in wh:i.ch 

a_ i.s a hydroqen atom or an alkyl gz:oup, 

~ is a pheny1 group which is sUbsti.tuted by the radi.cals 

Ri to R,, where.in 

S Ri is a hydrogen, ~1uorine, chlorine, bromine or iodine 

atom, 

a C3_6-cyc1oalkyl or C5_,-cycloalkoxy group, 

a ~-5-alkenyl or C3_5-alkeny1oxy group, wherein the vinyl 

10 part cannot be linked to the oxygen atom, 

a C2_5-alkynyl or C3_5-alkynyloxy group, wherein the 

ethynyl part cannot be linked to the oxygen atom, 

an aryl, aryloxy, aralkyl., aral.koxy, alkylsul.phenyl, 

al.kylsulphi.ny1, alkylsulphonyl, alkylsulphonyloxy, tri-

15 fluoromethylsulphenyl, trifluoromethylsulphonyl, aryl-

sulphenyl, arylsulphinyl, arylsulphonyl, aralkyl-

sul.phenyl, ara1kylsul.phinyl or aralk.ylsulphonyl group, 

a methyl or methoxy group which is sUbstituted by 1 to 3 

fluorine atoms, 

20 a C2_4-alkyl or C2_4-alkoxy group which .ia substituted by 1 

to 5 fluorine atoms, 

a nitro, amino, alkyl.ami.no, dialkylamino, c,_,-cycloalkyl­

amino, N-alkyl-c,_,-aycloalkylam.i.no, arylam.i.no, N-alkyl­

arylam.i.no, aralkylami.no or N-alkyl-aralkylandno group, 

25 a 5- to 7-membered alJtylenim.ino group, wherein in each 

case one or two met:byl.ene groups adjacent to the nitrogen 

atom can in each case be replaced by a carbonyl group or, 
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in the abo'ridentioned 6- to 7-meillbered alkylenim.ino 
groups, a methylene group in the 4-position aan be 
replaced by an oxygen atom. or by an imino or N-alkyl­

i:mi.no group, 

s an (alkylenimino)carbonyl or (alkylenim.ino)sulphonyl 
group having in each case 5 to 7 ring atoms in the 
al.kylenimino part_, wherein, in the abovementioned 6- to 
7-membered alkyl.enim.ino parts, in each case a methylene 
group in the 4-position can be replaced by an oxygen atom 

10 or by an imino or N-alkyl-imino group, 

an alkyl.carbonyl.amino, N-alkyl-alkylcarbonylamino, alkyl.­
sul.phonyl.amino, N-alkyl.-a1kyl.sul.phonyl.amino, arylcarb­
onyl-amino, N-alkyl-arylcarbonylamino, arylsulphonyl.­
amino, N-al.ky1-az:ylsulphonylamino, aralkylcarbonylamino, 

15 N-al.kyl-aralkylcarbonylamino, aralkylsulphonylamino, 
N-alkyl-ara1kylsulphony~amino, trifluoromethylsulphonyl­
aml.no, N-alkyl-trifl.uoromethylsul.phonylamino, alkyl.­
carbonyl., aryl.carbonyl, aralkylcarbonyl, carboxy~, 

alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, 
20 clialkylaminocarhonyl., arylaminocarbonyl, N-al.kyl-aryl­

aminocarbonyl., aral.kylaminocarbonyl, N-al.kyl.-aralkyl­
aminocarbonyl, N-hydroxy-ami.nocarbonyl, N-hydroxy-a1kyl­
a:mi.nocarbony1, N-a1koxy-aminocarbonyl, N-alkoxy-alkyl­
aminocarhonyl, cyano, azi.do, N-cyano-amino or N-cyano-

25 alkyl.amino group, 

a sulpho, am.i.noaulphonyl, alkylaminosulphonyl, clialkyl­
ami.nosulphonyl, arylaminosulphonyl, N-alkyl-arylamino­
sulpbonyl., aralkyl.mld.nosulphonyl or N-alkyl.-aral.kylam.ino­
sulphonyl group, 

30 a phosphono, o-alkyl.-phosphono, O,O'-dial.kyl.-phosphono or 
O,O'-cliara1ky1-phosphono group, 

an alkyl. or alkoxy group which :i.s substituted by R4 , 

wherein 
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a. .is a hydroxyl, alkoxy, arylox:y, amino, a1Jcyl­
ami.no, d.ialkylamino, alkylsul.phenyl., alkyl.sul.phinyl, 
a1ky1su1phony1, arylsulphenyl., aryl.su1phinyl, aryl­
sulphonyl, carboxyl., alkoxycarbonyl, ami.nocarbonyl, 

alkylaminocarbonyl., dialkylam.inocarbonyl or cyano 

group or 

an (alkylenimino)carbonyl group having in each case 
5 to 7 r.ing atoms in t:he allcylenimino part, wherein, 
in the·abovementioned 6- to 7-memberecl alkyleni.m.ino 
parts, i.n each case a methylene group .in the 4-posi.­
ti.on can be rep1aced by an oxygen atom. or by an 

imino or N-alkyl-i.mino group, 

Rz is a hydrogen, f1uorine, chlorine or bromine atom. or 
an alkyl, tri.fluoromethyl, hydroxyl, alkoxy, ami.no, 

15 alkyl.amino, dialkylamino, alkyl.carbonyl.amino, N-alkyl­
alkylcarbonyl.a:mino, alkylsulphonylamino, N-alkyl­
sulphonylami.no, tr.ifl.uoromet:hyl.sulphonyla:mino, N-alkyl­
trifluoromethylsul.phonylamino or cyano group and 

20 

R3 is a hydrogen, fluorine, chlorine or bromine atom. or 
an alkyl, tr:i.fluoromethyl or alkoxy group, or 

Ri toqether with R,, :i.f these are bonded to adjacent 
carbon atoms, :i.s a methylenedi.oxy group which is 
optionally substituted by one or two alkyl groups, an 
n-C3_6-alkylene group which is optionally substituted by 

25 one or two alkyl groups, or a 1,3-butacliene-l,4-diylene 
group which is optionally substituted by a fluorine, 
chlorine or bromine atom or by a hydroxyl, alkyl, alkox.y, 
trifluoromethyl or cyano gxoup, or 

R. together with Ri,, if Ri is in the o-position relative 
30 to the ni.txogen atom. subst:i.tuted by R., is an n-C2_3-

al.kyl.ene gxoup, and 

Ra is a hydrogen or chloxine atom, 



- 21 -

an alky1, azyl, aralkyl, mercapto, alkylsu1phenyl, a1kyl­

sul.ph.:i.nyl or alkylsulphonyl qroup, 

a hydroxyl, az:ylox.y or aralkox.y group, 

a C1_6-a1koxy group, which can be substituted by an 

5 alkoxycarbony1, cyano, carboxyl, aminocarbonyl., al.ky1-

am.:i.nocarbony1 or ~allcy1aminocar.bonyl qroup, a C2_6-alkoxy 

group wh.:i.ch .is substituted by a hydroxyl, alkoxy hydroxy-

C2_4-alkyl.amino, amino, alky1amino, clialkyl.amino, 

a1kylcarbonylam.ino, a1ky1su1pbony1am.ino or 

10 alkoxycarbonyl.amino group, or by a 5- to 7-membered 

alkylenim.i.no group wh.icb is optiona1ly substituted by 1 

to 2 alkyl groups, wherein, in t:he ahovamantioned 5- to 

7-mamberad alky1enimino groups, in each case one or two 

methylene groups adjacent to the nitrogen atom can in 

15 each case be rep1aced by a carbonyl group, or in the 

ahovementioned 6- to 7-mambered alkylenim.ino groups, a 

methylene group in tJie 4-position can be replaced by an 

oxygen atom or by a carbony1, im.i.no, alkyl,.-imi.110, a1ky1-

carbonyl-imi.no, alkoxycarbonyl-im.ino, alkyl.sulphonyl-

20 imino, formy1-imino, clialkylaminocarbonyl-imi.no, azyl­

illlino or aralkyl-imino group, 

a C3_6-alkoxy group which is substituted by two hydroxyl. 

or alkoxy groups, 

an alkoxy group which is substituted by a C3_.,-cycloalkyl 

25 group, wherein the cycloalkyl part can be substituted in 

each case by 1 or 2 alky1 groups and wherein, in the 

abovamantioned c,_.,-cycl.oalkyl. parts, in each case a 

methylene group can be replaced by an oxygen atom., or by 

an imino, N-alkyl-amino, N-alkylcarbonyl-imino, N-alkoxy-

30 carbonyl-im.ino or N-aryl-imino group, 

a c,_.,-c:ycloalkoxy group which is optionally substituted 

by a hydroxyl, alkoxy., alkoxycarbonyl, cyano, carbox.yl, 

aminocarbonyl, alkylaminocarbonyl, clialkylaminocarbonyl, 

bydrox.y-c2_,-alkylamino, amino, alkyl.amino, dialkylamino, 
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alkylcarbonyl-amino, 

alkoxycarbonylamino group, 

alkylsulphonylamino or 

a c5_,-cycloalkoxy group, wherein, in the ahovementioned 

cyclopentyloxy group, in each case a methylene group in 

5 the 3-poaiti.on, and in the abovementioned c,_,-cycloalkoxy 

groups, in each case a methylene group in the 3- or 4-

position is replaced by an oxygen atom or by an i:mi.no, 

alkyl-imino, alkylcarbonyl-imino, alkoxycarbonyl-imino, 

alkylsulphonyl-imi.no, aryl-imino or aralkyl-imino group, 

10 a C3_6-alkenyloxy group wherein the vinyl part cannot be 

linked to the oxygen atom., 

a C3_6-alkynyloxy group where.in the ethynyl part cannot be 

linked to the oxygen atom, 

a 4- to 8-mambered al.Jcylenimino group which .is optionally 

15 substituted by 1 to 4 alkyl groups or an aryl group and 

can additionally be substituted by the radical Rs, where­

in 

20 

25 

30 

Rs is an aryl., aralkyl, carboxyl, alkoxycarbonyl, 

aminocarbonyl, alkylam:inocarbonyl., clialkylamino­

carbonyl, pyrrolidinocarbonyl, pipericlinocarbonyl, 

moxpholinocarbonyl, piperaz.inocarbonyl, 4-alkyl­

piperazinocarbonyl, cyano, hydroxyl, a1koxy, 

aryloxy, amino, alkyl.amino, d:Lallc.y.1.ami.no, hydroxy­

C2_,-alky1amino, N-alkyl-bydroxy-C2_.-alkylamino, di­

(hy~oxy-C2.4-alkyl.) amino, f'o:r:mylamino, cyanoamino, 

alkylcarbonyl.amino, N-alkyl-alkylcarbonylamino, 

alkoxycarbonylamino, N-alltyl-alkoxycarbonylamino, 

alkylsulphonylamino, N-alkyl-alkylaulphonylamino, 

arylcarhonyl.ami.no, R-alkyl-arylcazbonylami.no, aryl­

sul.phonyl-amino, N-alkyl-arylsulphonylamino, 

carboxyalkyl, alkoxycarbonylalkyl, aminocarbonyl­

alkyl, alkyllUSlinocarbonylalkyl, dialkylamino­

carbonylal.kyl, pyrrolidinocarbonylalkyl, pipericlino­

carbonylalkyl, mozpholinocarbonylalkyl, piperazi.no-
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carbonyl•&ky1, 4-alkyl-piperazinocarbonylalkyl, 
cyanoalkyl, hydroxyalkyl, alkoxyalkyl, aryloxyalkyl, 
aminoalkyl, alkylaminoalkyl, c:lialkylaminoal.kyl, 
alkylcarbonylaminoalkyl,N-alkyl-alkylcarbonylamino­
alkyl, alkylsulphonylaminoalkyl, N-alkyl-alkyl-

sulphonylami110alkyl, arylcarbonylaminoalkyl, N-

alkyl-arylcarbonylam.inoalkyl, arylsulphonylamino­
alkyl, N-alkyl-arylsulphonylaminoalkyl, alkyl­
sulphen.yl, al.kylsulphinyl, alkylsulphonyl, aryl­
sulphen.yl, az:ylsulphinyl, arylsulphonyl, alkylsulph­
enylalkyl, alkylsulphinylalkyl, alkyl•ulphonylalkyl., 
arylaulpheny1alkyl, arylsulphinylalkyl, aryl­
sulphonylal.ky1, carboxyalkoxy, alkox.ycarbonylal.koxy, 

aminocarbony1al.koxy, alkylaminocarbonylalkoxy, 
di.alkyl.aminoaarbonyl.alkoxy, pyrz:olidi.nocarbonyl­
alkoxy, piperidinocarbonyl.alkoxy, mo:pholino­
carbonylalkoxy or an (BaNR,)-CO-Ds- group, wherein, 

Rs, &, and Ra which can be identical or different, 
are each a hydrogen atom or an alkyl group, or~ 
~and :a, toqether are an n-~;..3-alkyl.ene group and 
Ra i.s a hydrogen atom or an alkyl group, 

a pyrroli.d.ino, pi.peri.dino, mo.rpbol.i.no, piperazino, 
4-alkylpi.perazino or 4-alkylcarbonylpiperazino group 
which is opti.onal.l.y substituted by one or two al.kyl. 
groups or a hydroxymetbyl group, wherein in the 
heterocyc1ic part of the abovementioned groups i.n 
each case one or two methylene groups adjacent to 
the nitrogaa atoms can be replaced by a carbonyl 
group, 

30 or Ro is a 6- to 8-memberecl alkylen:i.mino group which is 
opti.onal.l.y substituted by l to 4 alkyl groups or by an 
aryl group and can adclitionally be substituted by the 
radical Rs, wherein, in the abovem.enti.oned alkylenimi.no 
groups, in each case a methylene group i.n the 4-positi.on 

35 is replaced by an qxygen or sulphur atom or by a 
carbonyl, sul.ph:i.ny1, sulphonyl, N-oxido-N-al.ky1imino or 

· RtN group, wheraia 

... I 
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Ro is a hydroqen atom or an alkyl, hydroxy-C2_4 -

alkyl, hydroxy-C2_4-alkoxy-

C2_4-alkyl, aminocarbonylalkyl, alkylaminocarbonyl­

alkyl, clialkylaminocarbonylalkyl, amino-C2_4-alkyl, 

alkylamino-c;_.-alkyl, clialkylamino-c;_4-alkyl, aryl, 

aralkyl, fo:r:myl, alkylcarbonyl, alkylsulphonyl., 

aryl.carbonyl. ~ arylsulphonyl, aralkylcarbonyl, 

aralkylsulphonyl., alkoxycarbonyl, cyano, 

aminocarbonyl, alkylaminocarbonyl. or 

clialky1ami.nocarbonyl qroup, 

or Re is a 1-pyrrol.iclinyl group which .is optionally 

substituted by 1 or 2 alkyl groups and in which two 

hydroqen atoms on the carbon skeleton are replaced by a 

straight-chain alkylene bridge, wherein this bridqe 

15 contains 4 or 5 carbon atoms if the two hydrogen atoms 

are on the same carbon atom, or contains 3 or 4 carbon 

atoms if the two hyclrogen atoms are on adjacent carbon 

atoms, or contains 2 or 3 carbon atoms if the two hydro­

gen atoms are on carbon atoms which are separated by an 

20 atom, 

a 1-piperidinyl or 1-azacycl.ohept-1-yl qroup which is 

optionally substituted by l or 2 alkyl. groups and in 

which two hydrogen atoms on the carbon skel.eton are 

replaced by a straight-chain al.kylene bridge, wherein 

25 this bridqe contains 4 or 5 carbon atoms if the two 

hydrogen atoms are on the same carbon atom, or contains 

3 or 4 carbon atoms if the two hydroqen atoms are on 

adjacent carbon atoms, or contains 2 or 3 carbon atoms if 

the two hydrogen atoms are on carbon atoms wbi.ch are 

30 separated by an atom, or contains 1 or 2 carbon atoms if 

the two hydrogen atoms are on carbon atoms which are 

separated by two atoms, 

a 1-pyrrol.idinyl group in which two hydrogen atoms in the 

3-position are repl.aced by a -O-CB2CB2-0- or 

35 -O-CB2CB2CB2-0- group, 
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a 1-piper:i.dinyl 0%' 1-azacyclohept-1-yl group in whi.ch two 

hydrogen atoms in the 3-position or in the 4-posit:i.on are 

replacec:l by a -O-CB2CB2-0- or -o-ca2cs2cs2-o- group, 

a 2-isoindolinyl, 1,2,3,4-tetrahydro-isoquinolin-2-yl or 

5 2,3,4,S-tetrahydro-lS-3-benzazepin-3-yl group, where.in 

the benzo part of the abovementi.oned groups can in each 

case be substituted by a fluorine, chlorine, bromine or 

.iod:i.ne atom., by a trifluorom.ethyl group or by one or two 

alkyl or alkoxy groups, or 

10 a <RioNRi.1 ) - group, in which 

Rio i.s a hydrOgen atom or a C1_8-alkyl group, which can be 

substituted from position 2 by a hydroxyl or alkoxy 

group, 

Ri.1 .is a hydrogen atom., 

15 a C1 _10-al.kyl. group, which can be substituted by an aryl, 

c,_.,-cycloalkyl, hydroxyl., alkoxy, a:cyloxy, carboxyl, 

alkoxycarbonyl, ami.nocarbonyl, alkylaminocarbonyl, 

d.ialkylaminocarbonyl, hydroxy-C2_4-alkylaminocarbonyl, 

cyano, foJ:mYlamino, amino, alkylamino or di.alkyl.amino 

20 group, by a pyrrol..id.inocarbonyl, p:i.per:id.inocarbonyl, 

morpholinocarbonyl, piperazinocarbonyl or 4-alkyl­

piperaz.inocarbonyl group, 

by a 5- to 7-membered alkylenimino group which is 

optionally substituted by 1 or 2 alkyl groups, wherein, 

25 in the abovementioned 6- or ~-membered alkylenim.ino 

parts, .in each.case a methylene group in the 4-pos.iti.on 

can be replaced by an oxygen or sulphur atom or by a 

sulphi.nyl., sulphonyl or R,H group, wherein a, .is as 

defined above, 

30 by a pyrrolic:lino, p.iper.idino, piperaz.ino or 

4-alkylpiparaz.ino group, wherein in each case one or two 

methyl.ene groups adjacent to the nitrogen atoms are 
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repl.aced by a carbonyl group, 

by an alkylcarbonylamino, N-al.ky1-alkylcarbony1amino, 
a1ky1su1phony1amino, N-a1ky1-al.kyl.sulphony1am.ino, 
arylcarbonyl.amino, N-al.ky1-aryl.carbonylamino, 

S arylsul.phony1amino, N-a1kyl.-arylsu1phonyl.amino, aralkyl­
carbonylamino, · N-a1ky1-aralkylcarbonyl.amino, aralkyl.sul­

phonylamino, N-alkyl-aralkylsulphony1amino, alkoxycarb­
onylamino or N-alkyl-alkoxycarbonyl.amino group, by an 
(RaNR,) -CO-NRg- group, wherein Rs to Re are as defined 

10 above, by an alkylsulphenyl, alkylsulphinyl., 
alkyl.sulphonyl, ary1sulpheny1, arylsulphinyl, 
arylsulphonyl, aralkylsulphenyl, aral.kyl.sulphinyl or 
aralkylsulphoityl group or by a C5_1-cyc1oalkyl group in 
which a methylene group is replaced by an oxygen atom or 

15 by an imi.no or alkyl.amino group, 

a C2 _4-a1ky1 group which is substituted by a ch1orine atom 

or one of the three fl.uorine atoms, 

a methyl. group which is substituted by a 1,4,7,10-tetra­
oxacycl.odociecyl, 1,4,7,10,13-pentaoxacyclopentadecyl or 

20 a 1,4,7,10,13,16-hexaoxacyc1ooctadecy1 group, 

a C3_10-a1kyl group which is substituted by 2 to 5 hydroxyl. 
groups, 

a C2_6-al.kyl. group which is substituted by a hydroxyl and 

additionally by an aryl group and which can optionally 
25 adclitiona11y be substituted by a hydroxyl or a1koxy 

group, 

a C3_6-alkyl group which is substituted. by a hydroxyl and 
additionally by an amino, alkyl.amino or dialkylamino 
group, 

30 an al.kenyl or alkyny~ group which has in each case 3 to 

6 carbon atoms and is optionall.y substituted by an aryl 
group, wherein the vinyl. or ethyny1 part cannot be linked 
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to the ni troqen atom, 

a C2_4-alkyl group, which is substituted by a C2_4-a1koxy 

group, which is substituted in the fl.l-position by a 

hydroxyl or alkoxy group, 

5 an aryl group, 

10 

a cyclopropyl group, which can be substituted by 1 or 2 

alkyl groups or by an aryl., carboxyl, alkoxycarbonyl, 

aminocarbonyl, alkylaminocarbonyl, dialkylam.inocarbonyl, 

pyrrol.idinocarbonyl, piparidinocarbonyl, moxpholino­

carbonyl., piparazinocarbonyl or 4-a1ky1-pi.perazino­

carbonyl. group, 

a c,_7-cycloalkyl group which is optionally substituted by 

1 or 2 alkyl groups and can additi.onall.y be substituted 

by Rs, wherein Rs is as defined above, 

15 a C5_7-cycloalkyl group which is opti.onally . subati tuted by 

1 or 2 alkyl groups and is ad.di ti.onally substituted by an 

N,N-dialkyl-H-oxido-am.ino group, 

a C5_7-cycloalkenyl. group which is opti.onal.l.y substituted 

by 1 or 2 alkyl groups, wherein the vinyl part cannot be 

20 linked to the ni troqan atom of the (~1lm.i0 ) - group, 

a C5• 7-cycl.oalkyl. group which i.s opti.onally subs ti. tutecl by 

1 or 2 alkyl groups, wherein, in the cycl.oalkyl. part, in 

each case a methylene group :is replacecl by an oxygen or 

sulphur atom or by a sulphinyl., sulphonyl, N-alkyl-H-

25 oxido-imino or R,N qroup, wherein :a, is as defined above, 

a c5-.,-cycloalky1 group which is opti.onal.ly substituted by 

1 to 4 alkyl groups and in wh:i.ch in each case a methylene 

qroup is replaced by a carbonyl group, 

a C4.,-cycloalkylmethyl group which is optionally substi-

30 tuted by 1 or 2 alkyl groups and is additionally substi-



- 28 -

tuted in the cycloalkyl part by Rs, where.in Rs is defined 

as mentioned above, 

a cyclopentyl or cyclopentylalkyl group which is option­

ally substituted by 1 to 4 alkyl groups and in which in 

5 each case two hydrogen atoms in the cyclopentyl part are 
replaced by a straight-chain alkyl.ene bridge, wherein 

this bridge contains 4 or 5 carbon atoms if the two 

hydrogen atoms are on the same carbon atom, or contains 

3 or 4 carbon atoms if the two hydrogen atoms are on 

10 adjacent carbon atoms, or contains 2 or 3 carbon atoms if 

the two hydrogen atoms are on caz:bon atoms which are 

separated by a carbon atom, 

a cyclohexyl, cyclohexylalkyl, cycloheptyl or 

cycloheptylalkyl group which is optional.l.y substituted by 

15 1 to 4 alkyl groups and in ·which in each case two 

hydrogen atoms in the cycl.oal.kyl part are replaced by a 

straight-chain al.k.ylene bridge, wherein this bridge 

contains 4 or 5 carbon atoms if the two hydrogen atom­

are on the same carbon atom, or contains 3 or 4 carbon 

20 atoms if the two hydrogen atoms are on adjacent carbon 

atoms, or contains 2 or 3 carbon atoms if the two 

hydrogen atoms are on carbon atoms which are separated by 

a carbon atom, or contains 1 or 2 carbon atoms if the two 

hydrogen atoms are on carbon atoms which are separated by 

25 two carbon atoms, 

a S-norhornen-2-yl or 5-norbornen-2-yl-al.kyl group which 
is optionally substituted by 1 to 4 alkyl groups, 

a 3-quinuclidinyl, 4-qu.inuclidinyl., 3-quinucl.iclinyl.­

alkyl., 4-quin.uclidinyl-alkyl; azabicyclo(2.2.1]hept-4-y1, 

30 azabicyclo[2.2.1]bept-4-yl-alkyl or adamantyl group, or 

Ri,0 is a hydrogen atom. or an alkyl group and Ri,1 is a 
hydroxyl or alkoxy grQup, 

their tautomers, their stereoisomars and their sal.ts, 
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where.in, un1ess mentioned otherwise, 

the aryl parts manti.oned in the definition of the above­

mentioned raclicals are to be unde%stood as meaning a 

phenyl group, which can in each case be monosubstituted 

5 by Ri2, mono-, di- or trisubstituted by Ri3 or monosub­

st:L tuted by Ria and adcli tional1y mono- or disubsti tuted by 

tti3 , wherein the aul>stituents can be identica1 or differ­

ent, and 

Riz is a cyano, carboxyl, aminoaarbonyl, alkylam.ino-

10 carbonyl, d.ialkyl.aminocarbonyl, alkoxycarbony1, alky1-

carbonyl, alky1su1pheny1, alkylsulphinyl, alkylsulphony1, 

alkylsulphony1"oxy, perf1uoroalkyl, perfluoroalkoxy, 

ni tro, ami.no, a1ky1amino, hydroxy-C2_,-alky1amino, N­

alky1-hydroxy-C2.4-a1kylamino, di (hydroxy-C2_4-a1kyl) amino, 

15 dialky1amino, alkylcarbonylam.ino, pheny1alky1carbonyl­

ami.no, pheny1carbony1amino, alkylsulphonylamino, 

phenyl.al.ky1su1phonylamino, phenylsu1phonylamino, N-alkyl­

alky1carbony1am.ino, N-alky1-phenylalkylcarbonylami.no, N­

alkyl-phenylaarbony1amino, N-alky1-alkylsu1phonylam.i.no, 

20 N-a1kyl-phenyla1kylsulphony1ami.no, . N-alkyl­

phenylsulphonylamino, aminosulphonyl, alkyl•m; noau1phonyl 

or dial.lc.yl.aminosulphonyl group, 

a 5- to 7-membered alky1enimino qroup wh:Lcb is optionally 

subati tuted by 1 to 2 alkyl groups or a hydroxyalltyl 

~5 group, where.in, in the abovement:Loned 6- to 7-membared 

alkylenimino groups, in each case a methylene group in 

the 4-posi.tion can be replaced by an oxygen atom or an 

RgN group, 

a 5- to 7-m.emba:r:ed alkylenim.ino group which is optionally 

30 substituted by 1 to 2 alkyl groups or a hydroxyalkyl 

group, wherein in each case one or two methylene groups 

adjacent to t:he. ni.trogen atom are ·replaced by in each 

case a carbonyl group, 

an (~)-co-a.- group, wherein Be to a, are defined as 
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mentioned above, 

P.i3 i.s an alkyl, hydroxyl or alkoxy group or a fluorine, 

chlorine, bromine or iodine atom, wherein two raclicals 
:ai3 , if these are bonded to adjacent carbon atoms, can 

5 a1so be an alkyl.ena group having 3 to 6 carbon atoms, a 

1,3-butac:liene-1,4-cliylene group or a methylenedi.oxy 

group, 

and, unless mentioned otherwise, the abovementioned 
alkyl., al.kyl.ene and alkoxy parts in each case contain 1 

10 to 4 carbon atoms and, unless mentioned otherwise, each 
carbon atom in ~e abovemantionad alkylene or cyclo­

alkylene parts which is bonded to a nitrogen, oxygen or 

sulphur atom cannot be bonded to a further halogen, 

nitrogen, oxygen or sulphur atom. 

15 Particularly preferred compounds of the general formula 

I are those in which 

20 

Ra is a hydrogen atom or an alkyl group, 

1\, is a phenyl group which is substituted by the raclical.s 

Ri to ~, wherein 

Poi is a hydrogen, fluorine, chlorine, bromine or iodine 
atom, 

an alkyl, hydroxyl., alkoxy, C3_6 -cyal.oalkyl. or 
C5-s-cycloa1koxy group, 

an atboxy group which is substituted .in the 2-pos.ition by 

25 a hydroxyl, alkoxy or pbenoxy group, 

a Ci-5-a1keny1 or C3_5-alkenyloxy group, wherein the vinyl 
part cannot be linked to tha oxygen atom, 

a C2_5-alkynyl or C,_5-alkynyloxy group, wherein the 

ethy.nyl part cazmot be linked to the oxygen atom, 



- 31 -

a phenyl., phenoxy, phenyla1ky1, phenyl.alkoxy, a1koxy­
a1kyl, phenoxya1kyl., carboxya1k.y1, a1koxycarbonyl.alky1, 
ami.nocarbonyl.alkyl, alkyla•inocarbonyl.a1kyl., clial.kyl.­
aminocarbonyl.al.lcy1, cyanoal.kyl, al.kyl.sulphenyl., al.kyl.-

5 sul.phiny1, alkyl.sul.phonyl, alkyl.aulphonyl.oxy, trifluoro­
methylsulpbenyl, trifluoromethylaulpbonyl, ni tro, amino, 
alkylami.no, clialkyl.amino, py.rrolidino, piperidi.no, 
moxpholino, al.Ic.yl,carbonylamino, H-al.kyl-alkylcarbonyl.­
amino, alky1su1phony1amino, N-alkyl.-allcyl.sul.phonylamino, 

10 trifluoromethyl.aul.phonylam.ino, N-alkyl-trifl.uorom.ethyl­
sul.phonyl.amino, a1ky1carbony1, carboxyl., al.koxycarbonyl, 

aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, 
pyrrol.iclinocarbonyl., pipericlinocarbonyl, 
carbonyl or cyano group, 

morphol.ino-

15 a methyl or metboxy group which is substituted by 1 to 3 

fluorine atoms, 

an ethyl. or ethoxy group which is substituted by 1 to 5 

fluorine atams, 

Ri is a hydrogen, fluorine, chlorine or bromine atom or 
20 an alkyl., trifl.uorom.ethyl, amino, alkyl.amino, clial.k.yl­

amino, al.Jcyl.carbonyl.amino, alkyl.aulphonylamino, tri­
fl.uoromethylsulphonyl.amino, hydroxyl. or al.koxy group, 

Ra is a hydrogen, fl.uorine, chl.orine or bromine atom or 
an al.Jcyl. group, or 

25 Ri together with a,, if these are bonded to adjacent 
carbon atoms, is a methyl.enecliox:y or n-C3_6-alky1ene group 
or a 1,3-butadiene-1,4-diylene group which is optional.l.y 
substituted. by a fl.uorine, chl.orine or bromine atom or by 

an alkyl., alkoxy or trifluoromethyl. group and 

30 Re ia a hydrogen or chl.ori.ne atom, · · 

an al.kyl., pbe~l., mercapto, al.kyl.aul.phenyl, al.kyl.aul­
. phinyl or a1ky1su1phonyl group, 
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a hydroxy1, phenoxy or phenyl-C1_2-alkoxy group, 

an a1koxy group, 

a Cz_,-a11c.oxy group, which i.s substituted by a hydroxyl, 

alkoxy, (2-hydroxyethyl) amino, clialky1amino, morphol.ino, 

5 1-pyrroli.clinyl, 1-pipericlinyl, 4-mathyl-1-piperazinyl, 

4-acety1-1-piperazinyl, 4-methylsulphonyl-1-piperazi.nyl, 

4-methoxycarbony1-1-piperazinyl, 4-fozmyl-1-piperazinyl 

or 4-dimethylaminocarbonyl-1-piperazinyl group, 

a C3_,-alkoxy group, which i.s substituted by two hydroxyl. 

10 groups, 

a C1_2-al.koxy group, which is subati.tuted by a C3_,­

cycloalkyl group which is optional.ly substituted by one 

or two methyl groups, wherein, in the abovementioned c,_6 -

cycloalkyl groups, in each case a methylene group can be 

15 replaced by an oxygen atom, 

a c,_6-cycloalkoxy group which is optional.ly substituted 

by a hydroxyl, clia1kylamino, allc.oxy, carboxyl, alkoxy­

carbonyl, aminocarbonyl, alk.ylaminocarbonyl, clialky1-

aminoaarbony1, alkylcarbonylamino, alk.ylsulphonylaminoor 

20 alkoxyearbony1amino group, 

a cyc1opentyloxy group in which the methyl.ene group in 

the 3-position i.s replaced l:>y an oxygen atom or l:>y an 

al.kyli.mino CJ%OUp, 

a cyclohexyloxy group in which the methylene group in the 

25 3- or 4-poai't:i.on .is replaced by an oxygen atom or by an 

alky1imi.no, a1ky1carbonyl-imi.no, a1koxycarbonyl-iml.no or 

alkyl.sulphonyl-imino group, 

an a11y1oxy or propargyloxy group ·which is optional.l.y 

substituted by one or.two methyl groups, 

30 a 1-aset.iclinyl. group, 
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a 1-pyrrolidinyl group, which can be substituted by 1 to 
2 alkyl groups., by a phenyl, carboxyl, hydroxyalkyl, 
aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, allcoxy­
carbonyl, aminocarbonyl, alkylaainocarbonyl, dialkyl-

5 aminocarbonyl, pyrrolidinocarbonyl, piperidinocarbonyl, 
morphol.inocarbonyl, piperazinocarbonyl or 4-alkyl-piper­
azinoc:arbonyl group or _in the 3-position also by a 
hydroxyl, alkoxy, amino, alkylam.ino, dialkylamino, 
alkylc:arbonylamino, alkoxycarbonyl.amino, foJ:m.ylamino, 

10 cyanoamino, · allcylsulphonylamino, dialkylaminocarbonyl-
amino, N-alkyl-dialkylam.inocarbony1am.ino, N-alkyl-
dialky1am.inocarbonylamino or cyano group, 

a 1-pyrrol.id:i.liyl group in which two hydrogen atoms on the 
carbon skeleton are replaced by a straight-chain alkylene 

15 bridge, where.in this bridge contai.ns 4 or S carbon atoms 
if the two hydrogen atoms are on the same carbon atom, or 
cont:a.ins 3 or 4 carbon atoms if the two hydrogen atoms 
are on adjacent carbon atoms, or contains 2 or 3 carbon 
atoms if the two hydrogen atoms are on carbon atoms which 

20 are separated by an atom, 

a 1-piperidinyl group, which can be substituted by 1 to 
4 al.kyl groups, by a phenyl, hydroxyalkyl, am.inoalkyl, 
alkylaminoalJcyl., dialkyl.aminoalJcyl, carboxyl, al.koxy­
carbonyl., aminocarbonyl, alkylaminocarbonyl, dialkyl-

25 aminocarbonyl, pyrrolidinocarbony1, piperidinocarbonyl, 
morphol:i.noc:arbonyl, piperaz:inocarbonyl or 4-alkyl-p:iper­
azinoc:arbonyl group or in the 3- or 4-position also by a 
hydroxyl, al.lcoxy, amino, alkyl.amino, dialkylamino, 
alkyl.carbonyl.amino, allcoxycarbonylamino, formylamino, 

30 cyanoamino, alJcylsul.phonylamino, dialkyl.aminocarbonyl­
amino, N-alkyl-dialkylaminocarbonylami.no or c:yano group, 

a 1-piperidinyl group, which is substituted by 1 to 2 
a1kyl groups or a phenyl group arid adcli ti.onally by a 
hydroxyl group, 

35 a 1-piperidinyl group in which two hydrogen atoms in the 
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3-position or in the 4-position are replaced by a 

-O-CH2CS2-0- or -O-CH2CH2CH2-0- group, 

a 1-piperidinyl. group in which two hydrogen atoms on the 

carbon skal.eton m:e repl.aoed by a straiqht-chain al.kylene 

S bridge, wherei.n this br:i.dqe contains 4 or 5 carbon atoms 

if the two hydrogen atoms are on the same carbon atom, or 

contains 3 or 4 carbon atoms if the two hydrogen atoms 

are on adjacent carbon atoms, or contains 2 or 3 carbon 

atoms if the two hydrogen atoms are on carbon atoms which 

10 are separated by an atom, or contains 1 or 2 carbon atoms 

if the two hydrogen atoms are on carbon atoms which are 

separated by two atoms, 

a 1-pipericlinyl group which is aptiona1ly substituted by 

1 or 2 alkyl. groups and i.n which the methylene group in 

15 the 4-position is repl.aced by an oxygen or sulphur atom 

or by a carbonyl., sul.phin:yl, sul.phonyl, imi.no, alkyl­

imi.no, hydroxy-Cz_4-alkyl-imino, alkoxy-C2_4-a1kyl-imino, 

am.inocarbonylalkyl.-imino, alkylaminocarbony1alky1-imino, 
dialk:ylaminocarbon.ylalkyl-im.ino, amino-C2_4-alky1-imi.no, 

2 O alky1am:i.no-C2_4-alkyl.-imino, dialk:ylamino-C2_4-alk:yl-imino, 

hydroxy-C2_4-al.koxy-C2_4-al.k:yl-imino, phenyl-imino, 

phenylalkyl-imino, alkylcarbon:yl-imino, al.ltylsulphonyl­

im:i.no, phenylcarbonyl-im.ino, phenylsulphon:yl-imino or 

N-ox:i.do-N-al.kyl.-imino group, 

25 a 1-azac:yclohept-1-yl. group which ia optionally substi­
tuted by 1 or 2 a1kyl. groups and in which in each case 
the methylene group in the 4-position can be replaced by 

an oxygen atom or by an imino, N-a,l.kyl.-imino, N-phenyl­

imino, lt-phenylalkyl-imino, lf-alkyl.carbonyl-imino, 

30 N-al.k:ylsul.phonyl-imino, N-phenylcarbonyl-imino or 
N-phenyl.sul.phonyl•imino group or t:.wo hydrogen atoms in 

the 3,6-posi.ti.on can be repl.aced by a -cs2cs2- group, 

a 2-iaoindol.iny1, 1,2,3,4-t:atrahycb:o-isoquino1in-2-y1 or 

2,3,4,5-tetrahydz:o-lB-3-benzazepin-!-yl. group, which can 
35 in each case be substituted in the :benzo part by a :fluor-
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ine, chlorine or bromine atom or by an alkyl, 
tri.f1uoromethy1 or alkoxy group, or 

an (Jli0!mi1 ) - group, i.n which 

Rio .is a hydrogen atom or a C1_,-allcyl group, which can be 
5 substituted by a hydroxyl or alkoxy group from position 

2, and 

Ri.1 is a hydrogen atom, 

a C1_8-alkyl group, whi.ch can be subati tuted by a phenyl, 
C3_6-cycloalkyl, hydroxyl, alkoxy, cyano, carboxyl, 

10 alkoxycarbonyl, am.inocarbonyl, alkylam.inocarbonyl, 
dia1kylaminocarbony1, (2-hyclroxyethyl)aminocarbonyl, 
pyrrol.idinocarbonyl, piper.idinocarbonyl, moz:pbolino­
carbonyl, 1-piparaz.inylcarbonyl, 4-al.kyl-1-piparaz.inyl­
carbonyl, amino, fozmylamino, alkylamino, dialkylam.ino, 

15 alkylcarbonyl.am.ino, N-alkyl-alkylcarbonylam.ino, alkoxy­
carbonyl.am.ino, 11-alkyl-alkoxyc::arbonyl-am.ino, alkylsul­
phonylamino, N-alkyl-alkylsul.phonylamino, phenylcarbonyl­
amino, N-alkyl-phen.ylcarbonylamino, phenyl-sulphonyl­
amino, N-alkyl-phenylsulphonyla:mino, alkylsulphenyl, 

20 alky1su1phinyl, alkylsulphonyl, 1-pyrrol.idinyl, 2-oxo-1-
pyrrolidinyl, 1-piparidinyl, 2-oxo-1-piperidinyl,moz:pho­
l.ino, 1-p.iparazinyl, 4-a1kyl-1-piparazinyl, 4-alky1car-
bony1-1-pi.peraziny1, 4-alkylsulphonyl-l-piparaz.inyl, 
4-alkoxycarbonyl-1-p.iparazinyl, •-cyano-1-piparazinyl, 

25 4-fozmyl-1-piparazinyl, 4-aminocarbonyl-l-pi.perazinyl, 
4-alkylam.inocarbonyl-1-pi.parazinyl or 4-dialkylmU.no­
carbonyl-1-piparazinyl or a (ReNR.,)-CO-NRg- group, wherein 

Rs and R, together are an n-C2_3-alkylene br.idge and 
Rs .is a hydrogen atom. or an alkyl. group, 

30 a methyl group which .is substitutec:t·by a 1,4,7,10-tetra­
oxacyclodod.acyl, 1, 4,.7,10, 13-pentaoxacyclopentadecyl or 
a 1,4,7,10,13,16-hexaoxacyclooctaclacyl group, 



- 36 -

a 2,2,2-trifluoroethyl group, 

a C3_10-alky1 group which i.s substituted by 2 to 5 hydroxyl 

groups, 

a C3_5-alkyl group which l.s substituted by a hydroxyl and 

5 additionally by an ami.no group, 

a C2• 4-alkyl group whl.ch is substituted by a phenyl. group 

and additionall.y by a hydroxyl group and which can 

. optionally addi.tiona1ly be substituted by a hydroxyl or 

alkoxy group, 

10 an alkenyl or·alkynyl group which has l.n each case 3 to 

6 carbon atoms and is optionally substituted by a phenyl. 

group, wherein the vinyl or ethynyl part cannot be linked 

to the nitrogen atom, 

a Cz-4-alkyl group which is substituted by a C2_4-alkoxy 

15 group which is substituted in the 6>-position by , a 

hydroxyl or alkoxy group, 

a phenyl group, 

a phenyl group which is substituted by an alkylcarbonyl.­

amino, N-alkyl-al.kylcarbonyl.amino, (2-hydroxyethyl) amino, 

20 di- (2-hydroxyethyl) amino, N-alkyl-2-hydroxyethylamino, 

amino, alkyl.amino or d:Lalkylamino group or by an 

(ReNR,) -co-RR,- group wherein It, to Rs are defined as 

mentioned above, 

a phenyl group, which is substitu.ted by a pyrro.lidino, 

25 piperidino, 2-oxo-pyr:col.idino, 2-oxo-pi.peridino, moxpho­

lino, 1-pl.perazinyl or 4-alkyl-1-piperazinyl group, 

wherein the abovem.entioned heterocyclic parts can be 

substituted on the carbon skeleton. in each case by 1 or 

2 alkyl groups or by.a hydroxyalql. group, 

30 a C3_,-cycloalkyl. group which can be substl. tuted by 1 o:c 
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2 alkyl groups or by a phenyl, carboxyl, alkoxycarbonyl, 

aminocarbon.yl, alkylaminocarbonyl, dialkylaminocarbonyl, 
pyrrolidinocarbonyl, piperidinocaz::bonyl, moz::phol:i.no­
carbonyl, p:i.perazinocarbonyl or 4-alkyl-p:i.peraz:i.no-

5 carbonyl group, 

10 

15 

a C5_7-cycl.oalkyl group which is optionally substituted by 
1 or 2 methyl groups and is substituted by a hydz::oxy­
methyl, cyano, hydroxyl, alkoxy, amino, alkylamino, 
c:lial.kyl.amino, 2-hydz::oxyethylamino, di-(2-hydroxyethyl)­
amino, N-alkyl-2-hydroxy-ethyl•mino, N,N-dial.kyl-N-oxido­
amino, alkoxycaz::bonyl.amino, N-alky1-alkoxycarbonyl.amino, 
al.Jcyl.carbonyl.amino, N-alkyl-alkylcarbonyl.am.ino, alkyl- . 
sul.phonylamin.o, N-alkyl-alkylaulphonyl.amino, phenyl­
carbonylam.ino, N-alkyl-phenylcaz::bonyl-amino, phenyl­
sulphonylamino, N-alk.y1phenylsulphonylamino or by an 

(Et.elm,) -co-~- group, wherein Rg to Ra are defined as 
:mentioned above, 

a C5_7-cycl.oalkyl. group which :i.s opti.onally substituted by 

1 or 2 methyl groups and :i.s substituted by a pyrrolidino, 
20 piperidino, 2-oxo-pyrrolidino, 2-oxo-piperidino, morpho­

lino, 1-p:i.peraz:i.nyl, 4-alkyl-1-p:i.peraz:i.nyl or 4-alkyl.­
carbonyl-l-p:i.peraz:i.nyl group, wherein the abovementioned 
heterocyclic parts can i.n each case be substituted on the 
carbon skeleton by 1 or 2 alkyl groups or by a hydroxy-

25 methy.l group, 

a C5_7-cycloal.keny~ gro~ which is optional.l.y substituted 
by 1 or 2 alkyl groups, wherein i:ha vinyl. part cannot he 

bonded to the nitrogen atom of the (~1NRi,0) - group, 

a tetrahydrofurfuryl group, 

30 a cyclope.ntyl. group in which the Jllethylene group :i.n the 
3-position is replaced by an oxygwm atom or an imino, 
al.kylimino, alkylcarl;>onyl.imino, t'ozmylimino, ami.nocar­
bonylimino, alk.ylam; nocarboJiylimino, alkoxycarbonylimino, 

alk.yl.sul.phonyl.i.mino, dialkylaminocarbonylimino or cyano-
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imino group, 

a ayclohexyl group in which the methylene group in the 
3-position is replaced by an i:mino, alkyl-imino, alkyl­
carbonyl-i:mino, alkoxycarbonyl-imino or alkylsulphonyl-

5 imino group, 

10 

a ayclohexyl group in which the methylene group in the 

4-position is replaced by an oXJV8n atom or an imino, 
N-alkyl-imino, N-pbenyl-imino, N-phenylalkyl-im.ino, 
N-f'oz:myl-imino, N-al.kyl.carbonyl.-im.Ulo, N-phanyl.carbonyl.­
imi.no, N-alkoxycarbonyl.-imino, N-cyano-imino, N-amino­
carbonyl.-imino, R-alkyl.amino-carbonyl-imino, N ,N-dialkyl­
ami.nocarbonyl•imino, N-alkyl.-N-oxid.o-imino, N-al.kyl­
sul.phonyl.-im.ino or N-phenyl.sulphonyl.imi.no group, 

a ayc.lohexyl. group in which a m.ethyl.ene group is repl.aoed 

15 by a carbonyl graup, 

a aycl.opentyl or oyclohexyl group which is optional.J.y 
substi tu tad by 1 to 2 methyl groups ·and is substituted by 

a carboxyalkoxy, allcoxycarbonylal.Jcoxy, aminocarbonyl­
alkoxy, alkyl.am.inocarbonylalkoxy, clialkyl.aminocarbonyl.-

20 alkoxy, pyrrol.idinocarbonylalkoxy, pipericlinocarbonyl­
al.koxy, mo.z:pholino-carbonylal.koxy, carboxyalkyl., alkoxy­
carbonylal.kyl., ami.nocarbonyl.alkyl., alkylaminocarbonyl.­
alkyl., clialkyl.a:minoca.rbonylalkyl, py:i:rolidinocarbonyl.­
alkyl, piparidinocarbonyl.alkyl or moz:pholinocarbonyl.alkyl 

25 group, 

a cyc1.ohexylmathyl. group, wherein the ayclohexyl. part is 
substi tu tad by a carboxyl, ami nocarbonyl, alkyl.amino­
carbonyl., dial.kylaminocarbonyl., pyrrolidinocarbonyl, 
piparidinocarbonyl,moz:pholinocazbonyl, alkoxycarbonylor 

30 hydroxymei:b.yl group, 

a cyclohmc:yl. or c:ycl~hexylmethyl group which is option­
ally subat:it:uteci by 1 to 3 methyl. groups and in which in 
each case two hydrogen atoms in 'the cyclohexyl part are 
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replaced by a straight-chain allc.ylene bridge, wherein 

th.is br.idge contains 4 or 5 caxbon atoms .if the two 

hydrogen atoms are on the same carbon atom, or contains 

3 or 4 carbon atoms if the two hydrogen atoms are on 

5 adjacent carbon atoms, or contains 2 or 3 carbon atoms if 

the two hydrogen atoms are on cazobon atoms which are 

separated by a carbon atom, or contains 1 or 2 carbon 

atoms if the two hydrogen atoms are on carbon atoms which 

are separated by two carbon at.oms, 

10 a 5-norbornen-2-yl or 5-norbornen-2-yl-methyl group which 

i.s optionally substituted by 1 to 3 methyl groups, 

a 3-quinuclidinyl, 4-quinuclidinyl or adamantyl group, or 

R:t,0 is a hydrogen at.om or an alkyl group and It.ii is a 

hydroxyl or alkoxy group, 

15 the.tr tautomers, their stereoisomers and their salts, 

20 

25 

wherein the abovamentioned phenyl radicals in each case 

can be substituted by a fluorine, chlorine or bromine 

atom. or by a nitro, alkyl, alkoxy, trifluoromethyl or 

hydroxyl group and, unl.ess mentioned otherwise, the 

abovamentioned alkyl, al.kylene and alkoxy parts in each 

case contain 1 to 4 carbon at.oms and, unless mentioned 

otherwise, each carbon atom. in the abovem.entioned al.kyl­

ene or ayc1oal.ky1ene parts which is ·bonded to a nitrogen, 

oxygen or ·sulphur atom cannot be boncled to a further 

halogen, nitrogen, oxygen or su1phur atom. 

Especially preferred com.pounds of the general formula I 

are those in which 

R.. is a hydr09en at.om or a methyl group, 

~ is a 2-naphthyl, . 1, 2, 3, 4-tetrahydro-6-naphthyl or 
30 5-indanyl group, or a phenyl group which is substituted 

by the racliaals B..i to R,, wherein 



- 40 -

Ri is a hydrogen, fluorine, chlorine, bromine or iodine · 

atom, 

a c1_,-al.kyl, C1_,-a1koxy, C3_,-cycloalkyl, C5_,-cycl.oalkoxy, 
cyano, methoxycarbonyl., ethoxycarbonyl., ethynyl or nitro 

S group, 

a methyl or methoxy group which is substituted by 1 to 3 

fluorine atoms, 

an ethyl. or ethoxy group which is substituted by 1 to s. 
fluori.ne atoms, 

10 Ra is a hydrogen, fluorine or chlorine atom or a methyl., 
hydroxyl., methoxy, amino, C1_2-alky1amino, di-c1_2-alkyl­
amino, C1 _2 -alky1carbonylamino, C1• 2 -alkylsul.phonylami.Do, 
trifl.uoromethylsulphonyl.ami.no or trifluorometby1 group, 

~ is a hydrogen, fluorine, chlorine or bromine atom or a 
15 methyl qroup and 

Re is a hydrogen. atom or a ~tby1, phenyl, 4-methoxy­
phenyl., mathy1sulpheny1, methylsulphiny1 or metbylsulph­
onyl group, 

a hydroxyl qroup, 

an ethoxy group which is substituted i.n the 2-position by 

a hydroxyl,. matboxy, morpholino or (2-hydroxyethyl) amino 
group, 

a 2-propyloxy group which is substituted in the 1-posi-

25 ti.on by a methoxy or dimethyl.amino group, 

a methoxy group whicb is substitut:ad by a 2-tetrahydro­
furyl, 2-tetrahydropyranyl or 3-matbyl-3-oxetanyl group, 
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a cyc1obuty1oxy group, 

a cyclopanty1oxy group which is optionally substituted in 

the 3-posit.ion by a hydroxyl group, 

a cyclopen.ty1oxy group in which the methylene group .in 

5 the 3-posi tion is rep1aced by an oxygen atom or by a 

methyl-im:i.no group, 

10 

a cyclohexyl.oxy group which can be substituted in the 2-, 

3- or 4-position by a hydroxyl group or in t:he 4-position 

also by a di- (C1_2-alkyl) amino, methoxy, carboxyl, meth­

oxycarbonyl, dimathylaminocarbony1, methyl.aminocarbonyl, 

aminocarbonyl.; acetyl.amino, methyl.sul.phonyl.amino, meth­

oxycarbonyl.amino or tert-butyl.oxycarbonyl.amino group, 

a cycl.ohexyl.oxy group :i.n which the methylene group in the 

3-position i.s replaced by a methyl-imino group or the 

15 methylene group in the 4-positi.on is replaced by an 

oxygen atom or by a methyl-im.ino, acetyl.-imino, tert­

butyl.oxycarbonyl-imino, metho.xycazbonyl-imino or methyl­

sulphonyl-imino group, 

an allyloxy group, 

20 a 1-aset.iclinyl group, 

a 1-pyrrolic:lin.yl group which can be substituted by 1 or 

2 methyl groups, by a carboxyl, methoxycarbonyl, etboxy­

carbonyl, aminocaraonyl, Ci-2-alkyl.aminocarbonyl, or di­

(C1_2) -alkyl.amino-carbonyl group or i.n the 3-position by 

25 an amino, Ci.-2-alkylamino, di-(C1_2-alkyl)amino, c1_2-alkoxy­

carbonylamino, C1_2-alkylcarbonylamino, c1_2-alkylsul­

pbonylamino, cyanoamino, foxmyl.amino or dimet:hylamino­

carbonyl.a:mino group, 

a 1-pyrroli.clinyl. group in which two hydrogen atoms in the 

30 3-pos:i.tion are replaced by an n-c,_5-alkylene bridge, 
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a 1-piperidinyl. group which can be substituted by 1 to 4 

methyl. groupa, by a phenyl., hydroxy-C1• 2-alkyl., carboxyl., 

C1_2-alkoxyca.rbonyl., aminocarbonyl, C1_2-alkylamino­

carbonyl, di-(C1_2 )-alkylaminocarbonyl, pyrrolidino-

5 carbonyl or moxpholinocarbonyl group or in the 3- or 

4-position by a hydroxyl, C1•2-alkoxy, amino, C1_2-al.kyl.­

amino, di- (C1_2 ) -alkyl.amino, c1_2-alkylcarbonyl.amino, C1-2-

alkoxycarbonyl.amino, foJ:mylam.ino, cyanoamino, di- (C1_2 -

al.kyl.) aminocarbonylamino, c1_2-alkylsu1phonylami.no or 

10 cyano group, 

15 

a 1-piperidinyl. group in which two hydrogen atoms in the 

3-positi.on or in the 4-position are replaced by an n-C4_5-

alkyl.ene bridg'e or by an -O-CB2CH2-0- bridge, 

a 1-pipari.dinyl group which is substituted by 1 or 2 

methyl groups or a phenyl group and additionally in the 

3- or 4-position by a hydroxyl group, 

a 1-piperidinyl group in which two hydrogen atoma in the 

2,5-position are replaced by a -CB2- or -CBzCBz- bridge, 

a 1-piperidinyl. group which is optionall.y substituted by 

20 1 to 2 methyl groups and in which the methylene group in 

the 4-position is replaced by an oxygen or sulphur atom 

or by a carbonyl, su.lphinyl., sulphony1, imino, C1_2-a.lkyl.­

imino, (2-hydroxyethyl.)-im.ino, 2-(2-hydroxyethoxy)ethyl.­
ilUno, (2-uainoethyl)-imino, Ci-3-alkyl.aminocarbonyl-

25 methyl-imino, H-oxido-N-C1_2-a1kylim.ino, phenyl-imino, 

banzyl-imino, acetyl-imino or methanesu1phony1-imino 

group, 

a 1-azacycl.ohept-1-yl group in which two hydrogen atoms 

in the 3, 6-posi tion can be .repl.aced by a -CBiCBa- group, 

30 a 1,2,3,4-tetrahydro-isoqainol.in-2-yl or 2,3,4,5-tetra­

hydro-1H-3-benzazepin~3-y1 group or 

an (R,iA.,.) - group in which 
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Rio is a hydrogen atom, a C1_4-alkyl group or a 2-hydroxy­

ethyl group and 

R:z.1 is a hydJ:'ogen atom, 

a C1_,-alky1, C3_,-cycloalkyl-metby1 or phenyl-C1_3-alkyl 

5 group, 

a c,_,-cycl.oalkyl, allyl or propaz:gyl group which i.s 

opti.onal1y substituted by 1 or 2 methyl groups, 

a phenyl group which can be substi:tuted by a hydroxyl or 

methyl group or in the 4-posit.ion by an N-c1_2-alkyl-c1_2-

10 alkylcarbonyl-ami.no, N-C1_2-al.kyl- (2-hydroxyethy1) amino, 

di- (2-hydroxyet:hyl) amino, 1-pyrroli.dinyl,. 2-oxo-l-pyrrol­

iclinyl, 2-hydroXJD18thyl-1-pyrrol.idinyl, 2-oxo-l-imi.dazol­

idi.nyl, 3-methyl-2-oxo-1-imidazol:i.dinyl or morpholino 

group, 

15 a methyl group which i.s substituted by a carboxy1, C1_2-

alkoxycarbonyl., aminocarbonyl, Ci-2-alkylaminocarbonyl., 

cli-C1_2-alkyl.aminocarbony1, pyrrolidinooarbonyl, piperid­

inocarbonyl. or moz:phol.inocarbonyl group, 

an ethyl q:oup which is optionally substi t~ted by a 

20 methyl group and i.s substituted in the 2-position by a 

hydroxyl, C1_2-al.Jcoxy, amino, C1_2-a1kylamino, cli-C1_2 -

alkylami.no, ac::aty1amino, 1-pyrrol.:iclinyl, moz:pho1:i.no, 1-

piperazinyl, 4-methyl-1-pi.perazinyl, 4-acetyl-1-piper­

azi.nyl, 4-aminocarbonyl-1-piperazinyl, 4-c:lim.ethyl.ami.no-

25 carbonyl-1-p.iperaz.inyl, 4-methyl.aminocarhonyl-1-piper-

azinyl, 4-aathyl.sulpbonyl-1-pi.perazinyl., 4-m.ethoxy-

carbonyl-1-piperaz.inyl. or 4-cyano-1-pi.perazinyl group, 

a 2-hydroxyethyl. group which i.a substituted in the ethyl 

pa.rt by a phenyl, 3-bydroxyphenyl, · 4-hydrozyphenyl, 4-

30 nit:ropbenyl. or benzyl, group, wherein the ethyl part of 

the abo,,...nt:.ionacl groups can addit:ionally be substi tutad 

by a met:hy1, hydroX.Jlllethyl or methOX!JBethyl group, 
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a mathy1 group which is suhstitutad .by a 1,4,7,10-tetra­

oxacyclododecyl, 1,4,7,10,13-pentaoxacyc1opentadec:yl or 
a 1,4,7,10,13,16-haxaoxacyc1ooctadacy1 group, 

a 2,2,2-trif1uoroethyl group, 

S a propyl. group which is substitutad in the 3-position .by 

a hydroxyl, cyano,. carboxyl, am.inocarbonyl, methylami.no­
carbonyl, dimethylaminocarbonyl, formylam.ino, metboxy­
carbonylamino, morpholino or 2-oxo-1-pyrrolidinyl group, 

a butyl group which is substituted in the 4-position by 

10 a hydroxyl group, 

a 3-butyl group which is substituted in the 1-position .by 

a hydroxyl group and additionally in the 3-position by a 

methyl group, 

a 2-butyl group which :ls substitutec:l in the 1-posi t:i.on by 

15 a hydroxyl group and additionally in the 3-position by a 
methyl qroup, 

20 

a 4-pentyl group which is suhst:i.tuted in the 1-position 
by a ·hydroxyl group and addi.tiona11y in the 4-position by 

a methyl group, 

a 2,3-dihydr0X3rPropyl,3-amino-2-hydrox.ypropyl, tris-(3-
hydrox.ypropyl)mathyl., 1,3-dihydroxy-2-propyl, 1,3-di­

hydroxy-2-metbyl-2-propyl or tria- (bydroxymetby1) methyl 
group, 

a 2-propyl group which is substitu:ted in the 2-position 
25 by a bydr0Xl'JD8thy1, c1_2-alkoxyme'tb.yl, carboxyl, C1_2 -

a1koxycarbony1, aminocarbonyl, N-C1_2-alky1aminocarbony1, 
R ,R-di-C1• 2-alkylaminocarbonyl, pyrrolidinocarbonyl, 
morpholinocarbonyl or (2-hydraKyetbyl)aminocarbonyl 
group, 

30 a 4-tetrabydropyzanyl, tetrabydro:furfuryl, 1-deoxy-1-D-
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sorbi.tyl or 2-(2-hydroxyethyloxy)ethyl group, 

a c:yc1opentyl group which is substituted in the 2- or 3-
positi.on by a hydroxyl group or in the 1-position by a 

hydroxymethyl qroup, 

5 a cyc:J.ohex:yl. group which is substituted in the 2-, 3- or 

4-posi tion by a hy~oXJSethyl., hydroxy, c1_2-alkoxy, (C1_,­

a1koxy) -carbonylamino, amino, Ci-2-alkylamino, di-Ci-2-
alkyl.amino, . carboxyl., C1_2-alkoxycarbonyl., aminoc:arbony.l, 

C1_2-a1kylaminocarbonyl, di-c1_2-alkylaminocarbonyl, N-

10 oxido-di-C1_2-alkylamino, ·pyrrolidinocarbonyl., morpho­

linocarbonyl, C1_2-alkyl.carbonyl-amino or Ci-2-alkylsul-

'-: phonylam.ino group and can additionally be substituted by 

a methyl group, 

a c:yclohex:yl group which is substi.t.uted in the 4-position 

15 by a 1-pyrrolidinyl, 2-oxo-1-pyrroli.dinyl, 2-hydroxy­

methyl-1-pyrrolidinyl, N-Ci-2-alkyl- (2-hydroxyethyl.) amino, 

di- (2-hydroxyethyl) amino, N-C1_2-alkyl-C1_2-alkylcarbonyl­

amino, morpholino, 2-oxo-l-imidazolidinyl, 3-methyl-2-

oxo-1-imidazolidinyl, carboxy-c1_2-alkyl, carboxy-C1_2 -

20 alkoxy, C1_2-a1koxycarbonyl, Ci-2-alkyl, c1_2-a1koxycarbonyl­

c1_2-alkoxy I am.inocarbonyl-C1-2-alql. I aminocarbonyl.-Ci-2-
alkoxy, C1_2-a1kyl.amino-carbonyl-Ci,_2-a1kyl, c1_2-alkylamino­

carbonyl-C1-1-al.koxy, di-C1_2-alkylamino-carbonyl-C1_2-a1kyl., 

di - C 1_2 - a 1ky1 am i. no - carbon y 1- C 1_2 - a J. k ox y , 

25 pyrrolidi.nocarbonyl.-C1_2-al.kyl, pyzTOl.idinocarbonyl-C1_2-

al.koxy, morpbol.inocarbonyl-C1_2 -alky1, morpbol.inocarbonyl­

C1_2 -alkoxy, p:i.peridinocarbonyl-C1 _2 -a1kyl or 

piperidinocarbonyl-C1_2-alkoxy group, 

a cyclohexyl group in which two hydrogen atom.a in the 4-
30 position are replaced by an oxo group or an n-c,_5-alky­

lene bridge, 

a cyclohexy1 group i~ which the methylene group in the 

4-posi t:i.on. .is replaced by an imino, C1_2-allcyl-imino, 

phenyl-C1_2-alk.y1-imin.o, N-methyl-R-ozido-im:i.no, fozm.yl-
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i.m.ino, C1_2-alkylcarbonyl-imino, C1_2-alkylsu1fony1-imino, 

C1_2-a1koxycarbony1-imino, cyano-imi.no, 

imi.no, C1_2-alkylaminocarbony1-imino 

al.kyl.aminocarbonyl-imi.no group, 

aml.nocarbonyl­

or N,N-d.i-C1-2-

5 a cyclohexy1 group in which the methylene group in the 

3-posi tion is replaced by an im.ino, Ci-2-a1kyl-imino, c1_2 -

a1kylcarbonyl-imi1_10, C1_2-alkylsulphonyl-imino or c1_2-

alkoxycarbonyl-imino group, 

a cyclopentyl group in which the methylene group in the 

10 3-position is replaced by an oxygen atom or an imino, 

C1_2-al.kyl-i•i no, f orayl-i:mi.no, Ci-2-alkyl.carbonyl-im.i.no, 

C1_2 -al.kylsul.phonyl-imino, C1_2 -alkoxycarbonyl-imino, 

cyano-imino or N ,N-di-C1_2-alkyla:mi.nocarbonylim.ino group, 

a cyclohexylmethyl. group, wherein the cyclohexyl part is 

15 substituted in. 'the 4-position by a carboxyl, c1_2-alkoxy­

carbonyl, N ,N-di-C1_2-al.kylaminocarbonyl or moJ:Phol.ino­

carbonyl. group, 

a norbornan-2-yl., :n.orbornan-2-yl-methyl, 5-norbornen-2-

yl-methyl, bor:n.yl., 3-quinuclidinyl or adamantyl group or 

20 Ri,0 is a hydrogen. atom. or a methyl group and Ri,1 is a 

hydroxyl or methoxy group, 

in particular those compounds in. which 

:a. ia a hydrogen. atom or a methyl group, 

~ ia a 2-naphthyl or S-indanyl group or a phenyl group 

25 which :ia substituted. by the radicals Ri, to R,, wherein 

Ri is a hydrogen., fluorine; chlorine, bromine or iocli.ne 

atom. or a met:hyl, ethyl, tart-butyl, trifluoromethyl, 

ethynyl, m.athoxy, cyqlopropyl, tr:i.fluoromethoxy, cyano, 
ethozycarbonyl. or n.:i.tro group, 
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~ is a hydrogen, fl.uorine or chl.orine atom or an amino, 
methyl or trifluoromethyl qroup and 

a, is a hydrogen, chl.orine or bromine atom, and 

Re is a hydrogen atom or a hydroxyl, methoxy, butyloxy, 
5 cyclopentyloq, 2- [ (2-hydroxyethyl) amino) -etboxy, metbyl­

sul.phenyl, methyl.sulphinyl or methyl.sulphonyl group, 

a 1-azetidinyl group or a 1-pyrrol..:i.diny1 group which is 
optiona1ly substituted by one or two methyl groups, 

a 1-piperidinyl group which is substituted by a hydroxy-
10 methyl group, · 

a 1-piperidinyl group which is optional.ly substituted by 

one or two methyl groups and in which the methylene group 
in the 4-poai ti.on can be replaced by an oxygen or sulphur 
atom or by a carbonyl, sul.phinyl, sul.phonyl., imino, 

15 met:hyl-imi.no, N-oxido-N-methyl-imino, 2-propylamino-
carhonyl.-methyl-imino, phenyl-imino, benzyl-imino, 
acetyl-imino or methyl.sul.phonyl-imino group, 

a 1-pi.peridinyl group which is substituted in the 3-posi­
tion by a hydroxyl. or diethylaminocarbonyl. group or in 

20 the 4-posi.tion by a hydroxyl, carboxyl., metho:xycarbonyl., 
amino carbonyl, aethyl.aminocarbonyl, 
dima't:hyl.aminoaarhonyl, pyrrolidinocarbonyl., morphol.inoca­
rbonyl., amino, acetylamino, methoxycarbonylaai.no, fozmyl.­
ami.no, cyanoamino, dimethyl.am.inocarbonyl.ami.no, methyl.aul-

25 phonylilmi.no or phenyl group, 

a 4-hydroxy-4-phenyl-1-piperidinyl group, 

a 1,2,3,4-tet:rahydro-isoquinol:i.n-2-yl. or 2,3,4,5-tatra­
hydro-lB-3-bensasepin-3-yl group, 

a 1-p:i.perid.i.nyl group :i.n which two hydrogen atoms in the 
30 4-position are repl.aced .by a -OCH2~-o- bridge, 
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a 1-azacyolobept-1-yl group in which two hydrogen atoms 
in the 3- and 6-position a:re :replaced by a -CB2-~- group 

or 

an (Ri,o0i1)- group, .i.n which 

5 Rio ·is a hydrogen atom, a C1_4-alkyl group o:r a 2-hydroxy­

ethyl group and 

Ri1 is a hydz:ogen atom, 

a phenyl group wb.i.cb is optionally substi. tu tad by a 
methyl group, 

10 a phenyl group wh.i.ch is substituted in the 4-position by 

a mo:rpholino o:r 2-(hydroxymethyl)-1-py:rrolidinyl group, 

a C1_,-alkyl, C3_,-cyc:l.oalkyl, phenyl-C1_3-alkyl, cyclo­

propylmethy1, allyl, p:ropargyl, 2-hydroxyethyl, 
1-hydroxy-2-propyl, 3~hydroxypropyl, 4-hydroxybutyl, 

15 2-methoxyetbyl, 1-adamantyl., norboZ'!lan-2-yl, ami.nocarbon­
ylmethyl, 2-(dimethylamino)ethyl, 3-quinualidinyl, 2,2,2-
trifluoroethy1, 4-piperidinyl, 1-methyl.-4-pipericlinyl, l­
methyl-l-oxido-4-pipe:rid.i.nyl, 1-ethoxycarbonyl-4-piperid­
inyl, · 1-banzyl-4-piperidinyl, 2-(2-hydroxyethoxy)ethyl, 

20 4-tetrahydropyranyl, 1-hydro.xy-2-.ethyl-2-p:ropyl., 1-
methoxy-2-metby1-2-p:ropyl, 2-(methy1aminocarbony1)-2-
propyl., 2,3-clibydroxy-1-propyl, 2-(morphol.ino)ethyl., 
1-deoxy-1-D-aorbity1, 3-(2-oxo-1-pyrrolidinyl)-propyl, 
tris-(hydroxpathyl)methyl., 1,3-dibydroxy-2-propyl., 1,3-

25 d.i.hydroxy-2-mathyl.-2-propyl. or boz'ftyl. group, 

a 2-hyd:roxyethyl group which is substituted in the 2-poa­
.i.tion by a phenyi group and in the 1-position additiona-
11.y by a methyl or hydroxymathyl frOUp, 

a methyl.cycl.ohaxyl., c~ca:rboxy-ayclohexyl, 4-methoxycarho-
30 · ny1-cycloheq1, 4-dilllethyl.aminoca:d:K>nyl-cyclohexyl, 4- (1-

pyrrolidinylc;mz:bonyl) -cyclohaxyl, 4-(m.o:rpholinocarbonyl)-
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cycl.ohexyl, 4-[2-(met:hozycarbonyl)ethyl]cyclohexyl, 4-[2-
carboxy-ethy1]cyc1ohexyl, 4-(tert-butyloxycarbonylamino)­
cyclohexyl, 4-methoxycyclohexyl, 4-ami.nocyclohexyl, 4-
(dimethylmd.no) cyclohexyl, 4-(N,N-dimethyl-N-oxido-

5 am.ino)cyclohmr.yl, 4-(acet.ylam.ino)-cyclohexyl, 4-(methyl­
sulphonylam:i.no) -cycl.ohexyl, 2-hydroxycyclohexyl, 4-hydro­
xycyclohexyl, 4-(hydroxymethyl)-cyclohexyl, 4-hydroxy-4-
mathyl-cyclohezyl. or 4-oxocyclohexyl group, 

a methyl group which is substituted by a 1,4,7,10,13-

10 pentaoxacyclopentadecyl or a 1, 4, 7, 10, 13, 16-hexaoxacyclo­
octadacyl group, or 

Rio is a met:h.Yl group and Ri.1 is a methoxy group, 

their taut:omers, their stereoisomers and their salts. 

Particularly preferred compounds of the general f o:z:mu.la 
15 X which may be mentioned are the following: 

(1) 4-[(3,4-d:i.chlorophenyl)ami.no]-6-[(trans-4-hydroxy­
cyclohexyl)-amino]-pyrimido[S~4-d]pyrimidine, 

(2) 4-((3-ahloro-4-fluoro-phenyl)amino]-6-[(trans-4-
hydroxycyclohexyl)-amino]-pyrimida[S,4-d]pyrimidine, 

20 (3) 4- [ (3-bromophenyl) amino] -6·• [ (trans-4-hydroxy­
cyclohexyl)-am:i.no]pyrimi.do[S,4-d]pyrimidi.na, 

(4) 4-((3-chlorophenyl)amino]-6-(cyclopropylamino)­
pyrimido[S,4-d]pyrimicline, 

(5) 4-[(3-mathylphenyl)am.ino]-6-(4-JUDino-1-pipericlinyl)-
25 pyrimido[S,4-d]pyrimi.cline, 

(6) 4-[(3-methylphenyl)amino]-6-[(trans-4-aminocyclo­
hexyl)-amino]pyJ:;m;do[S,4-d]pyrimidine, 
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(7) 4-[(3-methylphanyl)amino]-6-(H-(trans-4-hydroxy­
cyclohaxyl)-N-mathy1-ami.no)-pyrimiclo[5,4-d]pyrim.idi.na, 

(8) 4-((3-methylphenyl)amino]-6-(4-methoxycarbonyl­
amino-1-piperidinyl)-pyrimido[S,4-d]pyrimidine, 

s (9) 4-[(3-methylphenyl)amino]-6-[trans-4-(morpholi.no­
carbonyl)-cyclohexy1ami.no]-pyrimidino[5,4-d]pyrimidine, 

(10) 4-[(3-methylphenyl)amino)-6-[trana-4-(pyrrolidino­
carbonyl)cyclohexyl~no]-pyr:im.ido[S,4-d]pyrimidine, 

(11) 4-[(3-ahloro-4-fluoro-phenyl)amino]-6-[N-(trans-4-. 
10 hydroxy-cyclohaxyl)-N-methyl-aminoJ-pyrimido[S,4-d]­

pyrimicline, 

(12) 4-[(4-•m;no-3,5-dichloro-pheuyl)amino]-6-[(trans-4-
hydroxycyclohmc:yl)-ami.no]-pyrimido[S,4-d]pyrimidine, 

(13) 4-[(3-ch1oro-4-fluoro-pheny1)amino]-6-[2-(morph~-

15 li.no)-ethyla:mino]-pyrimido[S,4-d]pyrimicline, 

(14) 4-[(4-ami.no-3,S-dibromo-Phen.yl)amino]-6-[(trans-4-
hydroxy-ayclohexyl)am.ino]-pyrimido[S,4-d]pyri.midine, 

(15) 4-[(3-chloro-4-fluoro-phenyl)ami.no]-6-morpholino­
pyrim.ido[S,4-d]pyrim.idine, 

20 (16) 4-[(3-cbloro-4-fluoro-phenyl)amino]-6-(1-hydroxy-2-
methyl-2-propylam.ino)-pyrimido[S,4-d]pyrimidine, 

(17) 4-[(3-ch1oro-4-fluoro-phenyl)amino]-6-(1-hydroxy-2-
propyl-amino)-pyrimido(S,4-d]pyrimidine, 

(18) 4-[(3-ch1oro-4-fluoro-pheny1)amino]-6-(1,3-di-
25 hydroxy-2-propylam:i.no)-pyrimido[S,4-d]pyrim.icline, 

(19) 4[(3-chloro-4-f1uoro-pheny1)ami.no]-6-[4-amino-1-
piperi.clinyl]-pyi:im;do[S,4-d]pyrimidine, 
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(20) 4-[(3-met:hylphenyl)amino]-6-(4-piperidinyl-amino)­
pyrimido[S,4-cl]pyrimidine, 

(21) 4-[(3-methylphenyl)amino]-6-(4-formylamino-1-
piperid.inyl)-pyrim.ido[S,4-d]pyrimidine, 

5 (22) 4-[(3-met:hylphenyl)amino]-6-[(1-et:hoxycarbonyl-4-
piperidinyl)amino]-pyrimido[S,4-d]pyrimidine, 

(23) 4-[(3-methylphenyl)aminoJ-6-[(3-quinuclidinyl)­
amino]-pyrimido[S,4-d]pyrimidine, 

(24) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[(4-amino-
10 cycl.ohexyl)amino]-pyrimido[S,4-d]pyrimidine, 

(25) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(4-piperi­
dinyl-amino)-pyrimido[S,4-d]pyri•idine, 

(26) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[trans-4-
(morpholino-carbonyl)cyclohexylamino]-pyrimido[S,4-d]-

15 pyrimidine, 

(27) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[trans-4• 
(pyrrolidinocarbonyl)cyclohexylami.no]-pyriJllido[S,4-d]­
pyrimidine, 

(28) 4-[(4-fluorophenyl)amino)-6-(cyclopropylamino)-
20 pyrimido[S,4-d]pyrDi.cline, 

(29) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cyclopropyl­
amino)-pyrimido[S,4-d]pyrimidine and 

(30) 4-[(3,4-dichlorophenyl)amino]-6-(cyclopropylamino)­
pyrimido[S,4-d]pyrimicline 

25 and 1:he.ir salts. 

The compounds of the general formula Z can he prepared, 
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for example, by the following processes: 

a) reaction of a compound of the general f ozmula 

(II) I 

i.n which 

5 Ra is as defined above and 

Z1 is a leaving group, such as a halogen atom, for 

example a chlorine or bromine atom, or a methylsulphonyl 

or a hydroxyl group, with an amine of the general formula 

B-(Jt.~) (J::CI) 

10 in which 

R. and ~ are as defined above. 

The reaction is expediently carried out in a solvent, 

such as isopropanol, butanol, tetrahydrofuran, dioxane, 

toluene, chlorobanzene, dimethyifoJ:'lllalllide, dimethylsulph-

15 oxide, ethylene glycol monomethyl ether, ethylene glycol 

diethyl ether or sulpbolana, if appropriate in the pres­

ence of an inorganic base, for example sodium carbonate 

or potassium hydroxide, or a.tertiary organic base, for 

example trietbyl.ami.ne or pyridine, where the latter can 

20 also simultaneously serve as the solvent, and if appro­

priate in the presence of a reaction accelerator, such as 

a copper salt, a corresponding amine hydrohalide or an 

alkali metal halide, at temperatures between O and 200°C, 

but preferably at temperatures between 60 and 150°C. 

25 However, the raactl.on can a1so be carried out without a 

solvent or in an excess of the compound of the general 

formula III employed. 

If Z1 is a hydroxyl group the reaction is expediently 

carried out in the presence of haxmthyldisilazine, 
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preferably without further solvents and optl.onally in the 
presence of a :reaction acce1erato:r such as an orqani.c 
acl.d, fo:r exd.p1e toluenesulphon.ic aci.d, at temperatures 
between o and 200°C, preferably, however, at temparatui:es 

5 between 60 and 180°C. 

b) To pi:epare compounds of the general foxmula I in whl.ch 
Ra i.s one of the radicals mentioned above for R., linked to 
the pyi:imido[S,4-d]pyrimidine vl.a an oxygen or nitrogen 
atom or v:i.a a :mercapto oi: aulphanyl qi:oup: 

10 reacti.on of a compound of the qanera1 foz:m.u1a 

15 

20 

(IV) I 

.in whl.ch 
R. and Bt. are as defined above and 
Z2 i.s a l.eavi.nq group, such as a hal.oqan atom. or a sub­
stituted hydroxyl., mercapto, sul.phi.n.yl or sul.phonyl 
qi:oup, such as a chlorine oi: bromine atom or a methoxy, 
ethoxy, phenoxy, :methyl.sul.pb·i.nyl, ethylsulpbi.nyl, :methyl­
sul.phonyl or ethylsulphonyl group, with a compound of the 
general f ozmul.a 

Jt.t - B (V) 

in which 
Jt.t is one of the radicals mentioned above for R., linked to 
the py:rimido[S,4-d]py:rimidine vi.a an oxygen or ni.troqen 
atom oi: v.ia a mercapto or sulphenyl. group. 

25 The :reaction is expediently carried out in a solvent, 
such as isopropanol., butanol, tetrahydrofuran, dioxane, 
toluene, cblorobenz~, di:met:hylforma:mida, dimethyl 
sulpboxide, ethylene glycol monomethyl ether, ethylene 
glycol diethyl ether or sulpholane, if appropriate in the 

"'· 
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presence of an inorganic base, for exampl.e sodium. carbon­
ate or potassium. hydroxide, or a tertiary orqanic base, 
for exampl.e triethyl.mdne or pyridine, where the l.atter 
can simul taneousl.y also serve as the solvent, and if 

5 appropriate in the presence of a reaction accelerator, 
such as a copper salt, a corresponding amine hydrohalide 
or an a1kali metal halide, at temperatures between 0 and 
150°C, but preferab1y at temperatures between 20 and 
120°C. However, the reaction can also be carried out 

10 without a solvent or in an excess of the compound of the 
general fo:rmula V amp1oyed. 

15 

With an al.cohol. of the general foDRula V, the reaction is 
preferably carried out in a corresponding alcohol, and if 
appropriate in the presence of an organic or inorganic 
base, such as with the corresponding al.kali metal. 
al.cohol.ate, at temperatures between 0 and 100°C. 

With a mercapto compound of the general. foxmu1a V, the 
reaction is preferab1y carried out in a solvent with the 

corresponding alkali metal thiolate·or the corresponding 
20 thiol and an organic or inorg~ic base at temperatures 

between 0 and 80°C. 

25 

30 

With water, the reaction is preferabl.y carried out in 
water or in a mixture of water and an organic sol.vent, in 
the presence of an alka1i metal hydroxide or a mineral. 
acid, such as hydrochloric acid or su1phuric acid, at 
temperatures between 20 and l00°c. 

c) To prepare compounds of the general. fo:rmu1a Z in which 
Ra is one of the radicals mentioned above for 1\: 1inked to 
the pyrim.do [5, 4-d]pyrim:i.dine via a sul.phiny1 or 
su1phonyl group: 

oxidation of a compound of the general foxmu1a 
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(VI), 

:i.n which 
a_ and I\, are as defined above and 
X2 is one of the raclical.s mentioned above for Re l.inked to 

the pyrimi.do[S,4-d]pyrimidine via a sulphur atom. 

'.rhe oxidation is preferably carried out in a sol.vent or . 
sol.vent mixtu::r:e, for example i.n water, water/pyridine, 
acetone, methyl.ene chl.oride, gl.acial. acetic acid, gl.acial 
acetic acid/ acetic anhydrl.de, cli.1ute sulphuric acid or 

10 trifluoroacetic acid, and, depending on the oxidizing 
agent used, expediently at temperatures between -80 and 

ioo 0 c. 

'l'o prepare a corresponding su1phiny1 compound of the 
general foD1.Ula J:, the oxidation is expediently carried 

15 out with one equivalent of the oxidizing agent used, for 
example with hydrogen peroxide in glacial acetic acid, 
trifl.uoroacetic acid or formic acid at O to 20°C or :i.n 

acetone at 0 to 60°C, with a per-acid, such as perfoz:mi.c 
acid, in g1acia1 acetic acid or .t:rifl.uoroacetic acid at: 

20 0 to 50°C, or with m-chl.oroperbensoic acid in methy1ene 
chl.oride / ch1orofozm or dioxane at -20 to 80 ° C, with · 
soclium metaperiodate in aqueous methanol. or ethanol. at 
-15 to 25°C, with bromine in 91acial acetic acid or 
aqaeous acetic acid, optionall.y in the presence of a weak 

25 base, such as sodium acetate, wit:h N-bromosuccinimi.de in 
ethanol, with tert-butylhypochlorite in methanol at -80 
to -30°C, with ioclobenzodichloride in aqueous pyridine at 
O to 50°C, with nitric acid l.n g1acial acetic acid at O 
to 20°C, with chromi.c acl.d l.n glacial acetic acl.d or :i.n 

30 acetone at 0 to 20°C, and with sulphuryl chlorl.de in 
methyl.ene chl.oride at -70°C, the thioether-chl.orl.ne 
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com.pl.ex thereby obtained expediently being hydrol.yzed 

with aqueous ethanol.. 

To prepare a sulphonyl. compound of the genera1 formula .I, 

the oxidation is carried out starting from a correspon-

5 cling sul.phiny1 compound, expediently with one or more 
equivalents of the oxidizing agent used, or starting from 

a corresponding s~l.phenyl compound, expediently with two 
or more equivalents of the oxidizing agent used, for 
exam.pl.a with hydrogen peroxide in glaa.i.al acetic 

10 acid/acetic anhydride, trifluoroaaetic acid or in formic 
acid at 20 to 100°C or in acetone at 0 to 60°C, with a 
per-acid, such as perfoz:mic acid .or m-chl.oroperbenzoic. 
acid, in gl.aci.al acetic aa.i.d, trifl.uoroacetic acid, 
methyl.ene chl.oride or chlorofo:cm. at temperatures between 

15 O and 60°C, with nitric acid in gl.acial. acetic acid at 0 
to 20°C, and wi.th chromic acid· or potassium pezmanganate 
in glacial aaetic acid, water/ sul.phuric acid. or in 
acetone at O to 20°C. 

To prepare mixtures of a sulphinyl. and sulphonyl compound 

20 ·of the general form.ul.a Z, the oxidation is carried out 
starting from a corresponding sulphenyl compound, prefer­
abl.y in methylene chl.oride, by treatment with a corre­
sponding amount of m-chloroperbansoic acid at tempera­
tures between 20°C and the refl.ux temperature of the 

25 reaction mixture. 

d) To prepare a compound of the general formul.a I .in 
which Re is a hydrogen atom: 

dehalogenation of a compound of the general fozmula 

(VII), 
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in which 
R. and~ are as defined above and 

Z3 and z., which can be identica1 or different, are each 
a halogen atom, such as a chlorine or bromine atom. 

5 The dehalogenation is carried out with hydroiodic acid 
and diphosphorus tetraioclide, where the hydri.odic acid 
can simul.taneousl.y serve as the solvent, at temperatures 
between 20 and 100°C, preferably at 50°C, and by subse­
quent heating with a hydrogenati.on catalyst, such as 

10 palladium/charcoal, in a suitable solvent, such as 
clioxane, ethyl acetate or ethyl.glycol diethyl ether, to 

70 to 125°C, preferably to the reflux temperature of the 
sol. vent used. · 

If a com.pound of the general formula I which contains an 
15 amino, alkyl.amino or imino group is obtained according to 

the invention, thi.s can be converted into a corresponding 
acyl or sulphonyl compound of the general formula I by 

means of acylation or sulphonylation, or 

20 

if a com.pound of the general fo:z::mula :Z which contains an 
amino, alkyl.amino or imino group is obtained according to 
the invention, this can be converted into a corresponding 
alkyl com.pound of the general ~oJ:'lllula I by means of 
alkylation or reductive alkyl.at.ion, or 

if a compound of the general fozmula I wJU.ch contains a 
25 carboxyl group is obtained according to the invention, 

this can be converted into a corresponding aster of the 
general fozmul.a I by means of esterificat:ion, or 

if a compound of the general formula I which contains a 
carboxyl or eater group is obtained according to the 

30 invention, t:h:i.s can be converted into a corresponding 
amide of the general formula I by means of amidation, or 

if a compound of the general f oJ:'lllula I which contains a 
primary or secondary hydroxyl group is obtained according 
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to t:he invention, this can be converted into a corre­
sponclinq carbony1 compound of the genera1 f ormu1a I by 

means of oxidation. 

If appropriate, the subsequent esterificat:i.on is carried 
S out in a so1vent or so1vent mixture, such as metby1ene 

ch1oride, dim.ethy1fomami de, benzene, toluene, chl.oro­
benzene, t.etrahydrofuran, benzene/tetrahydrofuran or 
clioxane, or particu1ar1y advantageous1y in a correspon­
ding a1coho1, if appropriate i.n the presence of an acid, 

10 such as hydrochloric acid, or in the presence of a dehy­
drating agent, for example :i.n t:he presence of isobuty1 
ch1oroformate, thiony1 chloride, trimethylch1oros:i.lane, 
sulphuric acid, m.ethanesu1phonic acid, p-toluenesu1phon:i.c 
acid, phosphorus trich1oride, phosphorus pentox:i.de, 

15 N,N'-diayc1ohexy1carbodiimide, N,N1 -clicycl.ohexy1-carbodi­
imide/N-hydro:xysuccinim.ide or 1-hydroxy-benzotriazo1e, 
and if appropriate additionally in the presence of 4-

c:limethylam:i.no-pyricline, N,N'-carbonylc:liimidazol.e or 
tripheny1-phosphi.ne/carbon tetra-chloride, expediently •t 

20 temperatures bet.ween 0 and 150°C, preferably at tempera­
tures bet.wean 0 and 80°C. 

) 

If appropriate, the subsequent. acylat:i.on or su1phony1-
ati.on is carried. out. in a solvent. or sol.vent mi.xture, 
such as methylene chloride, dimethyl.formamide, benzene, 

25 t.o1uene, chlorobenzene, tetrahydrofuran, henzene/tet:ra­
hydrofuran or dioxane, ·which a corresponding acyl or 
sul.phonyl derivative, .if appropr.iate in the presence of 
a tertiary organic base or in the presence of an inor­
ganic base or in the p.resence of a dehydrating agent, for 

30 examp1e in the p%esence of isobut.y1 ch1o.roformat.e, 
th.ionyl. chlor2.de, trimethylchl.orosilana, sul.phuric acid, 
methanasul.phonic acid, p-tol.uenesul.phonic acid, phos­
phorus t:richl.oride, phosphorus pantoxide, N,N'-diayclo­
bexylcarhodi;m; de, lt ,N' -dicycl.obexy1carbodiimide/ N-hydr-

35 oxysuccinimi.de or 1-hMdro:xy-henzotruzole, and i"f appro­
priate add:i.Uona11y in the presence of 4-c:limathylamino­
pyridine, H ,N' -ca.Z'bony1diimidazo1e or tripbany1phosphi.na-
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/carbon tetrachloride, expediently at temperatures 
between O and 150°C, preferably at temperatures between 

0 and 80°C. 

:Cf appropriate, the subsequent alkylation is carried out 
5 in a solvent or solvent mixture, such as methylene chlor­

.ide, dimethylformamide, benzene, toluene, chlorobenzene, 

tetrahyd:r:of'uran, ~enzene/tetrahydrof'uran or dioxane, with 
an a1ky1ating agent, such as a correspondi.ng halide or 
sul.phonic acid ester, for example with methyl .iodide, 

10 ethyl. bromide, dimethyl sulphate or benzyl chloride, if 
appropriate in the presence of a tertiary organic base or 
in the presence of an inorganic base, expediently at 
temperatures .between O and 150°C, preferably at tempera­
tures between o and 100°C. 

15 The subsequent reductive alkylation is carried out with 
a correapondinq carbonyl compound, such as formaldehyde, 
acetal.dehyde, prop.ional.dehyde, acetone or butyraldehyde, 
in the presence of a complex metal hydride, such as 
sodium borohydr.ide, 1.ithium borohydr.ide or sodium cyano-

20 borohydr.ide, expediently at a pB of 6-7 and at room 
temperature or in the presence of a hydrogenation cata­
lyst, for example with hydrogen in the presence of 
palladium/charcoal, under a hydrogen pressure of 1 to 
5 bar. However, the methylation is preferably carried out 

25 in the presence of fo%mi.c acid as·the reducinq agent at 
elevated temperatures, for example at temperatures 
between 60 and 120 ° C. 

'.rhe subsequent aaidation is carried out by reaction of a 
corresponding reactive carhoxylic acid der.ivative with a 

30 corresponding amine, .if appropriate in a solvent or 
solvent m.ixture, such as methylene chlor.ide, dimat:hyl­
fozmamide, benzene, toluene, chlorohenzene, tetrahydro­
furan, benzene/tetrahydrofuran or· dioxana, where the 
amine employed can simultaneously serve as the solvent, 

35 .if appropriate in the presence of a tertiary organic base 
or .in the presence of an .inorganic base, or with a oorre-
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sponding carboxy1ic acid in the presence of a dehydratinq 

agent, for examp1e in the presence of isobutyl ch1orofor­

mate, tlti.ony1 chloride, trimethylchlorosilane, au1phuric 

acid, metbaneau1phonic acid, p-to1ueneau1phonic acid, 

5 phosphorus trichloride, phosphorus pentoxide, N ,N' -dicyc-

1ohexylcarbodiimide, N,N'-dicyclohexyl:carbodiimide/N­

hydroxysuccinimide or 1-hydroxy-benzotriazole, and if 

appropriate addi tionaily in the presence of 4-climethyl.am­

ino-pyridine, N ,N' -carbonylcliimidazole or triphenylphosp-

10 hine/carbon tetra-chloride, expecli.antl.y at tam:paraturas 

between 0 and 150°C, preferably at temperatures between 

0 and 80°C. 

J:f appropriate·, the subsequent oxidation is carried out 

in a solvent, such as methyl.ene chloride, water, dime-

15 thyl.foz:mami.de, benzene, chlorobenzene, tetrahydrofuran or 

dioxane, with an oxidizing agent, such as chromoaulphuric 

acid, chromium trioxide and pyridine, pyriclinium di.chrom­

ate, pyridinium chlorochromate, oxalyl chl.oride/dim.ethyl­

sulphoxide/triethyl.am.ine, tetra-n-propyl peruthenate/ 

20 N-methylm.orphol.ine N-oxide or ruthenium tri.ch1oride/ 

sodium metaperiodate, expediently at temperatures between 

-80 and 100°C, preferably at temperatures between -ao 0 c 
and room temperature. 

J:n the react.ions described above, .any reactive groups 

25 present, such as hydroxyl, .carboxyl, phoaphono, O-al.ky.1-

phosphono, ami.n.o, al.k.ylam.ino or imino groups, can be 

protected during the reaction by customary protective 

groups, which are split off again after the react.ion. 

For exam.p.te, a possible protecti.ve radical. for a hydroxy.l 

30 group is the trimethyls.il.yl, acetyl., ben.zoyl, methyl, 

ethyl, tart-butyl, trityl, benzyl or tetrahydropyranyl 

group, 

possib.le protective radicals for a carbozyl group is the 

trimethylsilyl, methy.l, ethyl, t.ert-butyl, benzyl or 

35 tetrahydropyranyl group, 
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possib1e protec1:ive radicals for a phoaphono group is an 
a1kyl. group, such as the methyl, ethyl, isopropyl or n­

butyl group, the phenyl or benzyl. group, 

possible protective raclical.s for an amino, alkyl.amino or 
5 imino group is the fozmyl, acetyl, trifluoroacetyl, 

ethoxycarbonyl., tert-butoxycarbonyl., benzyloxycarbonyl, 
be:rizyl, mathoxyban:Zyl or 2,4-dimethoxybenzyl group, and 

additionally the phthalyl group for the amino group, and 

possibl.e protecti.ve rad:ical.s for the nitrogen atom of a 
10 1-aza-bicycl.oalkyl. group such as the qu.inucl.idinyl group 

is the ben.zyl. group or borane. 

The subsequent splitting off, where appropriate, of a 
protective radical. used is carried out, for ex•mpl.e, 
hydrolytically in an aqueous sol.vent, for exam.pl.a in 

15 water, isopropano1/water, acetic aci.d/water, tatrahydro­
furan/water or dioxane/water, in the presence of an acid, 
such as trifluOJ:oacetic acid, hydrochlori~ acid or sul­
phuric acid, or in the presence of an alkali metal. base, 
such as sodium hydroxide or potassium hydroxide, or 

20 aprotical.ly, for exampl.e in the presence of iodotrimethy­
l.sil.ane, at tamparaturea between 0 and 120°C, preferabl.y 
at temperatures between 10 and 100°C. 

However, a banzyl., m.ethoxybanzyl. or benzyloxycarbonyl. 
radical is split off, for exampl.e hydrogenol.ytically, for 

25 example with hydrogen in the presence of a cata1yst, such 
as pal.ladi.um./charcoal, in a suitable sol.vent, such as 
methanol., ethanol, ethyl. acetate or glacial. acetic acid, 
if appropriate with the addition of an acid, such as 
hydrochloric ac:i.d, at temperatures between o and 100°C, 

30 but preferabl.y at roam temperatures of between 20 and 

60°C, and under a hydrogen pressure of 1 to 7 bar, hut 
preferabl.y 3 1:o 5 bar. However, a· 2, 4-dimathoxyben.zyl. 
radical is p%'8farabl.y.apl.it off i.n trifl.uoroacetic acid 
in the presence of anisol.e. 

: , I 
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A tart-butyl. or tart-butyloxycarbonyl radical is 
preferably split off by treatment wi.th an aci.d, such as 
trif1uoroaceti.c acid or hydrochloric acid, or by treat­
ment with iodotrimethyl.silane, i.f appropriate using a 

5 sol.vent, such as methyl.ene chloride, dioxane, methanol or 

diethyl ether. 

A tr:i.fluoroacetyl. radical is preferably split off by 

treatment with an acid, such as hydrochloric acid, if 
appropriate .in the presence of a solvent, such as acetic 

10 acid, at temperatures between 50 and 120°C, or by treat­
ment with sodium hydroxide sol.ut:i.on, if appropriate :i.n 

the presence of a solvent, such as tetrahydrofuran, at 
temperatures between 0 and 50°C. 

A phthalyl. radical i.s preferably spl.i.t off in the pras-

15 ance of hydrazine or a primazy amine, such as mathyl­
ami.ne, ethyl.amine or n-butylamine, in a sol.vent, such as 
methanol, ethanol., isopropanol, tol.uene/water or dioxane, 
at temperatures between 20 and 50°C. 

':rhe complex of a 1-aza-bicycloalkyl. group, such as the 
20 quinuclidinyl. group, with borane is preferably spl.it by 

treatment with an acid, such as hydrochloric acid, and if 
appropriate in the presence of a solvent, such as meth­
anol, ethanol., aceti.c acid or dioxane, at temperatures 
between 0°C and the boil.inq point.of.the :reaction mix-

25 ture. During this reaction,· any aster group present can 

be converted s.imuJ.taneously into the corresponding 
carboxyl. group. 

'nle spl.itti.ng of onl.y one alkyl radical from an O,O'-di­

al.kyl.phosphono group is carried out, for exampl.e, with 
30 sodium iodide in a sol.vent, such as acetone, ethyl methyl 

ketone, acetonitrile or climethylf'ormamida, at tempera­
tures between 40 and 150°C, but preferably at tempera­
tures between 60 and 100°C. 

Both alkyl radica1s are split off from an 0,0 1 -dial.kyl-
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phosphono group, for example, with iodotrim.ethylsilane, 
bromotrim.ethylsilane or chlorot:rimetbylsilane/sodium 
iodide in a solvent, such as methyl chloride, chloroform. 
or acetoni trile, at temperatures between 0 ° C and the 

5 boiling point of the reaction mixture, but preferably at 
temperatures between 20 and 60°C. 

Farthezmore, t:he. resulting compounds of the general 
form.ula I, as has al.ready been mentioned above, can be 

separated into t:heir enantiomers and/or diastereomers. 
10 Thus, for example, cis/trans mixtures can be separated 

into their cis and trans isomers and compounds having at 
least one optically active carbon atom. can be separated. 
into their enantiomers. 

Thus, for example, the ci.s/trans mixtures obtained can be 

15 separated by chromatography into their cis and trans 
isomers, the resulting compounds of the general formula 
I which occur i.n racemates can be separated into their 
.optical antipodes by methods known per se (see 
All.inger N.L. and El.iel B.L. in "'topics in 

20 Stereochami.stz:y", Volume 6, Wiley Interscience 1971) and 
compounds of the general form.ula I with at least 2 asym­
metric carbon atoms can be sepazoated on the basis of 
their pbysico-cbemical differences by methods known per 
se, for example by chromatography and/or fractional 

25 crystall.izaUon, into their diastereomers .which, if these 
are obtained i.n the racemic f oJ:m, can then be separated 
into the enantiomers as mentioned above. 

The separation of enantiomers is preferably carried out 
by column separation over chiral. phases or by 

30 recrystallization from an optically active solvent or by 

reaction with an optically active substance which fozms 
salts or derivatives, such as, for ex!Ullpl.e, eaters or 
amides, wi. th the rac&mi.c compound·; in particular acids 
and their activated .derivatives or alcohols, and separ-

35 at~on of the d:i.aatereomeric salt mixture or derivative 
obtained in i:hia ~er, for ex•mple on t:he basis of 

I i 
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different solubilities, it being possible for the free 
antipodes to be liberated from the pure diastereomeric 
salts or derivatives by the action of suitable agents. 
Particularly customazy optically active acids are, for 

5 example, the D and L foz:ms of tartaric acid or dibenzoyl.­

tartaric acid, di-o-tolyltartaric acid, malic acid, 
mandel.ic aci.d, camphorsulphonic acid, qlutamic acid, 
aspartic acid or quinic acid. A possible optically active 
alcohol is, for examp1e, ( +) - or (-) -menthol., and a 

10 possible optically active acyl radical in amides is, for 
example, (+)- or (-)-menthyloxycarbonyl. 

15 

The resulting compounds ~f the fo:z:m.ula.I furthe:z:m.ore can 
be converted into their salts, in particular into their 
physiol.ogica11y tolerated salts with inorganic or organic 
acids for phar.maceutica1 use. Possible acids for this 
are, for example, hydrochl.oric acid, hydrobromic acid, 
sulphuric acid, phosphoric acid, fumaric acid, succinic 
acid, lactic acid, citric acid, tartaric acid or maleic 
acid. 

20 If desired, the new compounds of the formul.a I thus 
obtained, if these contain a carboxyl, phosphono, 
o-alkyl-phosphono, sulpho or S-tetrazolyl group, can 
furthermore subsequently be converted into their salts 
with .inorganic or organic bases, .in particular into their 

25 physiologically tolerated ·.salts :f:or pharmaceutical. use. 
Possible bases for th:is are, for example, soclium hydrox­
ide, potassium. hydroxide, arginine, cycl.ohexylmdne, 
ethanol.amine, diet:hanolamine and triethanolamine. 

The compounds of the general formulae II to V used as 
30 starting substanaes are known from the literature in some 

cases, or these are obtained by processes known per se 
from th• literature (see Examples I to XVII). 

As already mentioned above, the compounds of the general 
formula I according to the inventi.on and their physio-

35 logically tolerat:ed salts have valuable phaz:macological 
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properties, in particul.ar a specific inhibiting action on 

signal transduction mediated by epidenml. growth :factor 

receptor (EGl'-R), it being possibl.e for this to be 

caused, :for ~ampl.e, by inhibition of J.iqand bonding, 

5 receptor dimeri.zation or tyrosine kinase itse1f. It is 

furthermore possibl.e :for the signal transmission to be 

blocked at signals situated further down. 

The biological properties of the new compounds were 

tested as fol.J.ows: 

10 The inhibition of EGF-R-macliated s.iqnal. .transmission can 

be detected, for exampl.e, with eel.ls which ex.press human 

EGF-R, the survival. and proliferation of which depend on 

stimul.ation by EGF or TGF-al.pha. An interleukin-3 (XL-3) -

dependent cel.l l.ine of murine origin which was changed 

15 

20 

25 

30 

35 

genetical.ly such that it ex.presses £unctiona1 human EGF-R 

was used here. 'J!he proliferation of these eel.ls, cal.led 

F/L-BER.c, can therefore be stimul.ated either by murine 

IL-3 or by EGI' (see von Riiden, T. et al.. in EMBO J. 7, 

2749-2756 (1988) and Pierce, J.B. et al.. in Science ~' 

628-631 (1988)). 

'J!he starting material used :for the F/L-BER.c cells was the 

cel.l J.ine FDC-P11 the preparation of which has been 

described by Dexter, T.M. et. al. in J. Exp. Mad. ~, 

1036-1047 (1980). Al.ternatively, however, other growth 

factor-dependent cells ·can a1so be used (see, for 

exampl.e, Pierce, J.B. et a1. in Science 239, 628-631 -
(1988), Shibuya, B. et al. in Ce11 70, 57-67 (1992) and -

Al.exander, w.s. et a1. in EMBO J. 10, 3683-3691 (1991)). -
Recombinant retroviruses were used for expression of the 

human BGl'-R cDHA (see U11ri.ch, A. et al.. in Nature !!!!,, 

418-425 (1984)), as described in von Riiden, T. et al., 

BMBO J. 1, 2749-2756 (1988), with the difference that the 

retroviral. vector LXSN (see M:i.1182:, A. D. et al.. in 

BioTechni.ques 1 1 980-990 (1989)) waa used for expression 

of the BGF-R cDNA and the line GP+B86 (see Markowitz, D. 

et al. in J. Virol. ,!!, 1120-1124 (1988)) was used as the 
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packing ca11. 

l'he test was carried out as follows: 

F/L BERc ce.lls were cultured at 37°C and 5 % C02 in 
RPMI/1640 medium (BioWhittaker), supplemented with 10 % 

5 foetal bovine serum (l'CS, Boehringer Mannheim), 2 mM 

qlutamine (BioWbittaker), standard antibiotics and 

20 ng/ml of human BGF (Promeqa). l'or investigation of the 
inhihi tory act:iv.:i. ty of the compounds according to the 
invention, 1.5 >c 104 cells per wall were cultured in 

10 triplicate in 96-well plates in the above medium 
(200 pl.), proliferation of the eel.ls being stimulated 
with either BGI' (20 ng/m1) or murina IL-3. Culture stocks 

of the cell line X63/0 mIL-3 were used aa the source for 

I:L-3 (see Karasuyama, B. et al. in Bur. J. Immunol. !!,, 
15 97-104 (1988)). The compounds according to the invention 

were d.issol.ved in 100 % dimethyl. sul.phoxi.de (DMSO) and 

added to the cu1tures in various dilutions, the maximum 

DMSO concentration being 1 % • 1'he cultures were incubated 
at 37°C for 48 hours. 

20 To detazmine the inhibitory activity of the compounds 
according to the invention, the relative cell count was 

measured in OD units with .Cell Titer 96'ftl Aqaeous Non­
Radioactive Call Proliferation .Assay (Promega). !'he 

relative ce.ll. count was calculated in per cent of the 
25 control (F/LBBRc eel.ls without inhibitor) and the active 

compound concentration which inhibits the proliferation 
of the cells to 50 % (l:C50) was deduced. The fol.l.owing 
resul.ts ware obtained here: 
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Compound Inhibi.tion of Inhibition of :IL-3-
(Exam.p1e Ho. ) EGl'-clependent dependent 

pro1iferation pro1ifeJ:ation 
ICso [µM] ICso [pM] 

1(3) 2.5 >10 

1 (5) 1.0 >10 

5 1 (6) 0.005 >10 

1(10) o.s >10 

1(13) 0.3 >10 

1(17) 0.04 > 3 

1(19) 0.05 >10 

10 1(23) 0.025 > 3 

1(58) 0.02 > 3 

1(62) 0.040 > 1 

1(72) 0.003 > 3 

1 (108) 0.050 >10 

15 1 (109) 0.015 10 

1(110) 0.002 >10 

3(5) 0.05 > 3 

3(18) 0.05 > 3 

3(19) 0.015 > 3 

20 3(45) 0.020 > 1 

'(1) 2 >10 

1 (129) 0.008 >20 

1(183) 0.005 >20 

1 (204) 0.0008 >10 

25 1(134) 0."013 >10 

1(207) 0.002 >10 

1(201) 0.032 >10 

l(61j 0.032 9 

1 (140) 0.005 >10 

30 1 (170) 0.015 >10 

1 (197) . 0.9 10 

1(193) 0.004 10 
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'!he compounds according to the i.nvention a1so i.nbibit 

EGF-stimulated pro1iferation of t:he human tumour ce11 
line KB, which originates from. an ora1 epideJ:lllOid 

carcinoma and over-expresses the EGF receptor (for 
S example, Aboud-Piralt, E. et al., J. Nat1. Cancer. Inst. 

!Q_, 1605-11 (1988)). KB cells (obtained from A'tCC) were 
passaged in DME (BioWhittaker) in the presence of 10 % 
FCS (Boehringer Mannheim) , 50 µM bata-marcaptoethanol. and 
standard antibiotics. As an indicator of EGF/TGF-al.pha-

10 stimulated cel.1 proliferation, the BGP-induced DNA syn­
thesis was determined by measurement of the incorporation 

of radioactively l.abelled thymicline. For this, the cel.1s 
were washed twice and 1500 ce11s per wal.1 ware plated out. 

in a 96-well plate in 200 pl ZMDM (BioWhittaker) without 
15 serum in the presence of 50 µM heta-mercaptoethanol., 

standard antibiotics, 'lGF-alpha [10 ng/ml] or EGF 

(20 ng/ml.] and v~ious concentrati.ons of the substances 

according to the invention (tripli.cates, maximum DMSO 

concentration 1 %, see proliferation test with 1'/L-BERc 
20 cells) . After 60 hours, [3B) -thl'JD.i.cline (0 .1 µCi in 10 pl) 

was added for about 16-18 hours. Subsequent measurement 

of the thymidine incorporation gave XC50 values of 0.1-1 

pM for inhibi. tion of the EGF /'!Gl'-a1pha-atimu1ated KB cell 
proliferation for compounds 2, 6, 17, 18, 19, 72, 83, 93, 

25 95, 96 and 104 of Example 1. 

'!he compounds of the general. .fozmula X according to the 

invention thus ·inhibit signal transduction of tyrosine 
ki.nases, as has been demonstrated by the example of the 

human BGI' receptor, and are tbez:efore useful for the 

30 treatment of pathophysiologica1 processes caused by 
hyperfunction of tyrosine kinases. ~ese are; for 
example, benign or ma1ignant bmours, in particular 

tumours of epithelial and neuroepithelia1 origin, meta­
static spread and abnozmal. proliferation of vascular 

35 endothelial..cells (neoangiogenesia). 

~e compounds of the general formula I and their 
physio1oqica11y tolerated salts f'urthezmore can he used 
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for the treatment of other diseases caused by aberrant 

functioning of tyrosine kinases, such as, for exampl.e, 

epide:ma1 hfi>erpro1Ueration (psoriasis), inflammatory 

processes, diseases of the immune system, hyperprolifer-

5 ation of hematopoietic ce1ls and the 1ike. 

On the basis of their bio1oqical properties, the com­

pounds according to the invention can be used by them­

se1 ves or in combination with other phm:macoloqically 

acti. ve compounds, for examp1e in tumour therapy by 

10 monotharapy or in combination with other anti-tumour 

therapeutics, for example in .combination with topo­

isomerase inhibitors (for ex•mple .etoposide), mitosis 

inhibitors (for ex•mple · v.inblastin) , compounds which 

interact with nucleic acids (:for example cis-platin, 

15 cyclophospham.ide and adriamyci.n), hozmone antagonists 

(for example tam.oxifen) , inhibitors of metabolic pro­

cesses (for example 5-FO and the like), cytoki.nes (for 

exam.pl.a interferons), anti.bodies and the like. These 

combinations can be administered e:i.ther simultaneously or 

20 sequentially. 

When used phaz:maceuti.cally, the com.pounds according to 

the invention are as a rule used on waz:m.-blooded verte­

brates, in particular on humans, in dosages of 0. 01-

100 m.q/kg of bo~ weight,·praferably 0.1-15 mg/kg. For 
. . 

25 administration, these are incorporated into customary 

gal.enical :foz:m.ul.ations, such as t::abl.ets, coated tabl.ets, 

capsules, powders, suspensions, so1uti.ons, sprays or 

supposi tori.es, with one or more customary inert carriers 

and/or diluents, :for ex•mple with maize starch, lactose, 

30 cane sugar, m.icrocrystal.line cellulose, magnes.ium 

stearate, polyvinylpyrro1.idone, ci.t:ric acid, tartaric 

acid, water, water/ethanol., water/glycerol, 

water/ sorbi tol, water/polyethylene glycol, propylene 

91.ycol, steazy1 alcohol., carboxy.methylcellu1ose or fat-

35 containing subsi:ance•, such as bard :fat, or suitable 

mixtures thereof. 
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file following examples are intended to illustrate the 

present invention in more detai.1 without limiting it: 

Example I 
4-[(3-Methy1phenyl)amino]-2,8-d.i.chloro-pyrimido[5,4-d]-

5 pyrimidine 

0.45 g of 3-methylaniline and 0.42 g of triethylamine are 

added to 1.0 g of 2,4,8-trichloro-pyrimido[S,4-d]pyrim­

idine in 20 ml of methylene chloride _at 0 to -10°C and 

10 the mixture is stirred at this temperature for 1. s- hours. 

Water l.s then added and .the .orqan.ic phase is separated 

off, dried and concentrated. The residua is purl.fiad by. 

chromatography. over an aluminium oxide column wi t:h petro­

leum ether/ethyl acetate (10:2). 

15 Yield: 0.51 q (39 % of theoi:y), 

Melting point: 180-181°C 

The fol.l.owing compounds are obtained analogously to 

Example I: 

(1) 4-[(3-~rifluoromathylphenyl)amino]-2,8-dichloro-

20 pyrimido[S,4-d]pyrimidine 

R.r value: 0.56 (aluminium. oxide; petroleum. ether/ethyl 
acetate = 2:1) 

(2) 4-[(3-Broaophenyl)amino]-:2,8-clichloro-pyrimi.do-
[5,4-d]pyrimidine 

25 Melting point: 2os-2os 0 c 
R:r val.ue: 0.50 (aluminium oxide; petroleum ether/ethyl 
acetate = 2:1) 

(3) 4-[(3-Chlorophenyl)amino]-2,8-dichloropyrimido-
[S,4-d]pyrimic:line 

30 R.r value: 0.67 (aluminium ·C>Xide; petrol.eum ether/ethyl 
acetate • 2:1) 

(4) 4-(Phenylamino)-2,8-dichl.oro-pyr:i.mido[S,4-d]pyrim.i­
dine 
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Rt va1ue: 0 .50 (a1uminium oxide; petroleum ether/ethyl 

acetate = 2:1) 

Exam.pla :II 

4-Bydroxy-6-methylsu1phinyl-pyr;m;do[5,4-d]pyrimi.dine and 

5 4-hydroxy-6-mathy1su1phony1-pyri.mi.do[5,4-d]pyrimi.clina 

2 • O CJ of 4-hyc:b:oxy""".6-mathyl tb.io-pyrimido [5, 4-d] pyrimidine 

and 8 g of 3-ch1oroperoxybanzoic acid (content: 50 %) are 

stl.rrad vigorously in 50 m1 of methylene chloride for 

10 3 hours. ~ ~ecipitate is filtered off with suction, 

washed with ethyl acetate .and dried. 

Yield: 2.2 CJ 

~ value: 0.27 and 0.50 (silica gel; methylene chlor­

ide/ethyl acetate/methanol= 10:4:3) 

15 Example III 

4-Bydroxy-6-(cyclopropylamino)-pyri:mido[S,4-d]pyrimi.dina 

2.2 q of a mixture of 4-hydroxy-6-methylsulphiny1-pyrim­

ido[5,4-d]pyrimidina and 4-bydroxy-6-methylsulpbonyl-

20 pyrimido[5,4-d]pyrimidine are_ heated under reflux in 

10 m1 of cyclopropylamine for 3 hours. After cooling, the 

mixture is concentrated, th.a residua is stirred with 

water and the solid is filtered off with suction and 

dried. 

25 Yield: 1.7 g 

Malting point: > 240°C 

~ value: 0.45 (silica gel; methylene chloride/ethyl 

acetate/methanol = 10:4:3) 

Ex!UftJ?la N 

30 4-Chloro-6-(cyclopropylamino)-pyrim.ido[S,4-d]pyrim.idine 

1.'7 CJ of 4-hydroxy-6-(cyc1opropy1amino)-pyrimido[S,4-d]­

pyrimidine are heated under reflux with SO m1 of thiony1 

chloride td.th the ad.di tl.on of 4 drops of c:limethylfozm-

35 amide for 1. 5 hours. 7!he react2.on m.ixtura is concen­

trated, methylene chloride is added and the mixture is 
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concentrated again. The residue is then parti. t.ioned 
between aethy1ane chloride and an aqueous potassium 
carbonate so1uti.on. '.rhe aqueous phase is extracted twice 
more with metby1ene ch1oride and the combined organic 

5 phases are dried and concentrated. '.rhe product is reacted 
further wit:hout further purification. 
Me1ting po~nt: 135°C (decomposition.) 
~ value: 0.53 (si1ica gel; petro1eum. ether/ethyl acet­

ate = 2:1) 

10 fte fo11owing compound is obtained ana1ogousl.y to Example 

15 

rv: 
(1) 4-ch1oro-6-methyl.thio-pyrim.ido[S,4~d]pyrimidine 

Mel.ting point: 90-92°C 

~ value: 0.63 (silica gel; petroleum ether/ethyl. acet­
ate = 7:3) 

Bxamp1e V 
S-A:mino-2-methylthio-pyrimi.dine-4-carboxylic acid 

131.4 g of 5-hromo-2-methylthio-pyrimi.dine-4-carboxyl.ic 
20 acid, 860 ml. of concentrated ~eous ammonia and 2.42 g 

of copper(:II) sul.phate, dissolved in 34 ml of water, are 
shaken in a bomb tube at 95°C for 4 hours. After cool.ing, 
the precipitate is filtered off with suction. '.rhe pre­
cipitate ia dissolved in 600 m1 of hot water and the 

25 solution is fi1tered over .. active .:.charcoal. '.rhe fil.trate 
is cooled in an ice bath and-brought to a pH of 3 with 

concentrated hydrochloric acid. ae precipitate is fil­
tered off with suction and purified by dissolving in 
dilute sodium hydroxide solution.and precipitating with 

30 hydrochl.oric acid. 
Yield: 54.6 9 (56 % of thaoxy), 
Malting point: 1a7°c 

~ val.U.: 0.35 (silica gal.; ethyl acet.ate/methanol. = 2:1) 
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Exam.ple VI 
4-Bydroxy-6-aei:hylthio-pyrimido[S,4-d]pyrimidine 

Method A: 
5 25 g of 5-ami.no-2-aethyl. thio-pyrim.cline-4-carboxyl.ic acid 

and 150 ml of foz:mamide are stirred in an oil bath, the 

oil. bath temperature being increased to 180°C in the 

course of half an.hour. file mixture :i.s stirred at this 

temperature for a further 1. 5 hours. file reaction mixture 

10 i.s than poured hot onto 750 ml of an :Lee/water mixture. 

After 2 hours, the precipitate i.s filtered off with 

suction, washed with water and dried. 

Method B: 

A mixture of 69 q of S-amino-2-methylth:i.o-pyrimidine-4-

15 carboxyl.ic acid, 155 g of formam.idine acetate ancl 300 ml 

of ethoxyathanol .is heated at· the boiling po.int for 

2 hours. The reaction mixture i.s then cooled to 10 ° C, 

250 ml of water are added and the mixture .is left to 

stand at 10°C for a hour. The precipitate .is then 

20 filtered off with suction, washed with water and dried. 

Yield: 59 g (82% of theory). 

Melting point: >240°C. 

~ value: 0.63 (silica gel; methylene chloride/ethyl 

acetate/methanol = 10:4:3) 

25 Exam.pl.e Vl:I 

4-Di.benzyl.amino-crcl.ohe2canone 

1. 0 ml of oxa1y1 chloride is dissolved in 40 ml of 

methylene chloride and the solution is cooled to -60°C. 

30 1. 7 ml of c:limethyl.aulpho:x:i.de in 20 m1 of methylene chlor­

ide are added dropwise, the mixture is stirred for a 

further two minutes, and 2.95 g o~ 4-N,N-di.benzylamino­

cycl.ohexanol. in 20 ml of mei:hylene chloride are than 

slowly added dropw.ise. Af'ter 15 minutes, 7 .O ml of 

35 tri.ethylamine are added dropwiae. . Af'ter a further 

5 minutes, t:ha mixture i.s waraed to Z'Oalll temperature and 

stirred for 12 hours. The reaction mi:xt:ure is washed once 
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with 100 ml each of water and saturated sodium. chloride 

sol.ution. After dJ:yinCJ over sodium. sulphate, the solvent 

is di.still.ad off in a rotary evaporator and the crude 
product is purilied over a sil.ica gel column with petro-

5 l.eum ether/ethyl. acetate (10:3, then 10:5, then 10:10). 

10 

Yiel.d: 2.91 g (99 % of theory), 
Mel.tinq point: 63-64°C 

Exampl.e VIII 
4-Dibenzylamino-1-methyl-cycl.ohexanol. 

A sol.ution of 15.1 ml of.3.0.molar methylmagnesima bro­
mide in 200 ml of ether is added dropwise to a solution 
of 10.7 CJ of 4-clibenzylam.ino-cyclohexanone in 200 ml of 
ether. The :mixture is then heated at the boiling point 

15 for 45 minutes and cool.ad to 0°C and 300 ml of saturated 
ammonium. chl.oride solution are cautiously added. 'the 
ether phase is separated off, washed with 100 ml each of 

saturated sodium. bicarbonate solution and saturated 
sodium chl.oride sol.ution and dried over sodium. sul.phateA 

20 After the sol.vent has been distil1ed off in a rotary 
evaporator, the m:ude product is purified over an al.\DILi.n­
ium oxide column with petrol.8\Dll ether/ethyl acetate 
(10:1, then 10:3); t:he diastereama.rs are thereby separ­

ated.; 
25 ci.s-Diastereo:mer: 

Yiel.d: 3.73 9 (33 % of theory), 
Mel.ting point: 91-95°C 

~ val.ue: 0.52 (aluminium oxide; ·petroleum ether/ethyl 
acetate • 10:3) 

30 trans-Diastereom.er: 
Yiel.d: 2.33 g (21 % of theory), 
Melting point: 111-115°C 

a, value: 0 .29 (aluminium. oxide; petroleum. ether/ethyl 
acetate • 10:3) 
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Example l:X 

cis-4-Am.ino-1-methylcyclohexanol 

1.5 g of pa1ladium-on-charcoal (10 %) are added to a 

5 solution of 4.2 g of c.is-4-dibensylamino-m.athyl-cyc1o­

hexanol in 30 ml of methanol and hydrogenation .is carried 

out at room temperature unc:ler 3.5 bar until no further 

hydrogen is taken .up. After filtration and evaporation of 

the solvent in a rotary evaporator, 2.75 g of an oily 

10 res.idue whicb .is employed without_ further purification 

are obtained. 

~ val.ue: 0.06 (aluminium .oxic:le; ·petroleum ether/ethyl 

acetate = 10:4) 

~e fol.low.ing compouncl is obtained anal.ogousl.y to Example 

15 IX: 

(1) trans-4-amino-1-methylcyalohexanol 

Melting point: 22s-230°c 

~ val.ue: 0.13 (aluminium ox.ic:le; petroleum ether/ethyl. 

acetate = 10:4) 

20 Example X 

trans-4-(Hydroxymetbyl.)-cyclohezylamine 

A sol.ution of 1.4 g of trans-4-amino-cyclohexanacarbox­

ylic acid ~thyl ester in 30 ml of t:atrahydrofuran is 

.25 added dropwise to 0. 9 g of lithi.um . aluminium. hydride in 

70 Jiil. of t:atrahydrofuran at room temperature, while 

stirring. '.rile mixture is then heated at the boiling point 

for a further hour. J:t is cooled to 0°C and 10 % strength 

potassium hydroxic:le solution is cautiously added dropw.isa 

30 until a white prac.ipitata has :formed. !rile mixture is 

deoant:ad and the precipitate is washed four times by 

adcli tion of 50 ml of tetrahydrofuran each time and 

c:lecanting off. '.rile organic phases are combined, the 

solvent is clisti.lled.off in a rotary evaporator and the 

35 ras2.due .is purified by col.mm chromatography over alumin­

ium oxide with an ethyl. acetate/aathanol/concentrated 
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ammonia mixture (500:180:1). 

Melting point: 135-139°C 
Yield: 0.99 q (84 % of theory), 
~ value: 0.48 (aluminium oxide; ethyl acetate/ methanol/ 

5 concentrated ammonia = 500:180:1) 

Example XI 

4-Tetrahydropyran~e oxime 

5. O g of 4-tatrahydropyranone are added dropwise to a 
10 mixture of 5. 2 q of hydroxylamine hydrochloride and 4. 8 q 

of sodium acetate in 50 ml of water at 60°C, while stir­
ring. After . a further hour ·at 60 ° C, the mixture is 

allowed to cool and the solution ia extracted three times 
with 50 ml of ether each time. The combined organic 

15 phases are then dried over sodium sulphate, the solvent 
is di.stilled off in a rotary evaporator and the residue 
is em.ployed in the next reaction without further 
purification. 
Melting point: S0-52°C 

20 Yield: 4.2 g (74 % of theory), 

25 

Re value: 0.30 (silica gel.; petroleum ether/ethyl. acet­
ate = 1:1) 

Example XII 
4-Amino-tatrahydropyran 

4. 2 g of 4-tetrabydropyran.one oxime are clissol ved .in 

100 ml of ethanol and, after a&lition of 0.5 g of 
palladium-on-charcoal (10 %), are hydrogenated in a Parr 
apparatus at 90°C under a hydrogen pressure of 5 bar for 

30 2. 5 hours. After cooling, the solvent i.s distilled off in 
a rotary evaporator and the residue .is used further 
without further purification. 
Yield: 0.7 q (19 \ of theory) of a colourless oil, 
Re value: 0.45 (silica gel; methylene chloride/ethyl 

35 acetate/methanol • 10:4:2) 
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Example XIII 
4-Bromo-cyc1opropylbenzene 

16 q of bromine are al.owly added dropw.ise to a mixture of 
S 11.8 g of cyc1opropylbenzene, 11 q of potassium acetate 

and 100 ml of gl.acial acetic acid at 5°C. After S hours 
at S°C and 2 hours at 10°C, the mixture is poured onto 
ice-water and extracted three times with 100 ml of ether 
each time. n& combined organic phases are washed in each 

10 case once with sodium. thiosulphate sol.ution, water and 
saturated sodium. chl.oride solution and dried over sodium 
sulphate. '!l'he sol. vent. is distil.led off in a rotary 
evaporator and the residue is filtered with petrol.eum. 
ether over alUm:inimn. oxide. Distillation of the residue 

15 gives 6.2 q of a colourless oil (boiling poi.nt12 = 108-
1120C). 

20 

~ value: 0.65 (alum.inium oxide; petroleum ether) 

Exam.ple xnr 
4-Bromo-2-nitro-cyclopropylbenzene 

A mixture of 4.3 ml of 65 % strength nitric acid and S ml 

of concentrated sulphuric acid is added to a mixture of 
12 q of 4-brom.o-cyclopropylbenzene and 20 ml of concen­
trated sulphuric acid at 0°C :in the course of 30 minutes. 

25 '!l'he mixture is then poured onto ice-water and extracted 
three times with 100 ml of methylene chloride each time. 

'!l'he combined organic phases are dried over sodium sul.­

phate. The solvent is disti11ed off .i.n a rot:ary evapor­
ator and the resi.due is purified hy column chromatography 

30 over alumini.mn. oxide with petrol.elm ether. 
Yield: 3.6 q (25 % of theory) of a colourless oil, 
R.r value: 0.30 (aluminium. oxi.de; petroleum ether) 
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Exam.p1e X!I 

2-Amino-cyc1opropylbenzene 

3. 5 q of 4-bromo-2-ni tro-cyc1opropylbenzene are clissol ved 
5 in 30 ml of ethanol and, after addition of 0 .S q of 

pa11ac:lium-on-charcoa1 (10 %), are hydrogenated in a Parr 
apparatus at room temperature under a hydrogen pressure 
of 5 bar for 2. 5 .hours. After cooling, the solvent is 
clisti11ed off in a rotary evaporator and the residue is 

10 renc:Je.red a1ka1ine with 1N aocli.um hydroxide solution and 
extracted three times with SO ml of ether each time. The 
combined organic phases are dried over sodium sulphate, 
the so1vent is distilled.off in a .rotary evaporator and 
the residue is.purified by col.umn ehromatoqraphy. 

15 Yield: 1.3 g (72 % of theory) of a co1ourl.ess oil, 
~ val.ue: 0.43 (silica gel; petroleum ether/ethyl 
acetate = 2:1) 

20 

Example XVI 

2,5-Diamino-benzonitrile 

10 g of 2-cyano-4-nitro-aniline are disso1ved in SO ml of 
dimethylfozmami.de and, after addition of 0.5 g of 
pal1aclium-on-charcoal (10 %), are hydrogenated in a Parr 
apparatus at roam temperature under a hydrogen pressure 

25 of 3 bar for 2 hours. After . cooling, the mixture is 
filtered, the solvent is distil.led-off in a rotary evap­
orator and t:he residue is used further without further 
purification. 
Yield: 10 .2 q (100 t of theory) of a brown, 

30 chromatographiaal.ly unifoz:m oil, 

35 

~ val.ue: 0.63 (sil.ica gel; met:'by1ene ch1oride/ethyl 
acetate/methanol = 10:4:2) 

Example XVII 
1,4-Diamino-2,6-dibromo-benzene 

3.0 g of 2,6-dibromo-4-nitro-aniline are disao1ved i.n 
150 ml of ethanol, 150 ml of ethyl acetate and 30 ml. of 
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dim.athy1formamide and, after addition of 0.5 g of p1ati.­
num.-on-charcoal (5 %), are hydrogenated in a Parr appar­
atus at roam temperature under a hydrogen pressure of 
1.5 bar for 1 hour. After coo1ing, the mixture is fil-

5 tared, the solvent is distilled off in a rotaJ:Y evapor­
ator and the residue is purified by column chromato­
graphy. 
Yield: 1.4 g of a co1ourless oil, 
~ value: 0.47 (si.lic• ge1; petroleum ether/ethyl acet-

10 ate = 2:1) 

Exam.ple XVJ::CI 
3- (B-Benzyloxycarbonyl) amino-tetrahydrofuran 

A solution of 0. 74 g of 3-tetrahydrofuran-carboxylic 
acid, 2 m.l of tri.ethylamine and 2. 2 g of diphenylphos-

15 phorylazide in 10 m.l of dioxane is heated at the boiling 
point for 1 hour. After addi ti.on of 2. 7 g of benzyl 
alcohol, the mixture is heated at the boiling point for 
12 h more. Following evapoxation of the solvent in a 
rotaJ:Y evapoxator, the residue is purified by chromato-

20 graphy over a silica gel column using petroleum ether/ 
ethyl acetate (10:3). 

Yield: 2.24 g (86 t of theory), 
Melting point: 54~56°C 
~ value: 0.53 (si.l.ica gel.; . petrol.eum ether/ethyl 

25 acetate = 1:1) 

EX!!f le XIX 
3-Amino-tatrahydrofuran 

0. 4 q of pal.l.adi.um-on-charcoal (10 %) is ad.dad to a 
solution of 2.2 g of 3-(N-benzyloxyaarbonyl)ami.notetra-

30 hydrofuran in 30 ml of methanol., and the mixture is 
hydrogenated at room temperature and 5 bar until hydrogen 
is no lon9er taken up. l'iltrat:i.on and evaporation of the 
sol.vent in a rotary evaporator gives 0.31 g of an oily 
residue which. i.s em.pl.eyed without further purifi.c:ati.on. 

35 Yield: 0.31 9 (33 'of theory), 
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~ value: 0 • 45 (aluminium oxide; 
methylene chloride/ethyl acetate/methanol = 10:4:3) 

Mass spectrum: It' = 87 

Exam.ple XX 

5 4-(2-BydroXJD18thy1-1-pyrrolidinyl)an.iline 

0.5 g of palladium-on-charcoal (5 %) is added to a sol­
ution of 1.0 q of 1-(4-nitrophenyl)-2-hydroxymethyl­
pyrrolidine in 40 ml of methanol, and the mixture is 
hydrogenated at room. temperature and 5 bar until hydrogen 

10 .is·no longer taken up. Filtration:and evaporation of the 
solvent in a rotaxy evaporator ·give a dark-coloured . 
residue which. is employed without·furtber purification. 
Yield: 1.1 q (quantitative) 

~ val.ue: 0 • 81 (silica gel; methylene chloride/methanol = 
15 10:3) 

Exam:ple XXI 

3-(4-ADU.no-phenyl)-propionic acid 

15 q of pall.adium-on-charcoal_ (10 %) and 30 ml of water 
are added to a mixture of 155 g of 4-n.itro-cinnamic aci.d 

20 in 1 1 of methanol, and the mixture i.s hydrogenated at 
room temperature and 3 bar until hydrogen is no longer 
taken up (2 b). After _filtration ·and· evaporation of the 
solvent in a rotary evaporator, two 300 .ml portions of 
toluene are added in order to remove the residues of 

25 water, and the solvent is distilled off in a rotary 

evaporator. Xn this way 132 g (quantitative) of 3-(4-

amino-phenyl.)-propionic acid are obtained. 
Malting poi.nt: 124 - 12s0 c. 

Exam.pl• xxx:r 
30 3-(trana-4-Acetylamino-cyclohexyl)-propionic aci.d 

A mixture of 397 g 0£ 3-(4-amino-phenyl.)-propionic acid, 
125 g of H&OH and 160 g of Raney Hickel ~ 5. 7 l. of water 
is hydrogenated at 170°C and 100 bar until hydrogen is no 
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1onger taken up (30 h). Filtration and washing of the 

residue vi.th water gives, as fi1trate, 6.3 l of a colour­

less solution to whi.ch a solution of 192 q of NaOH i.n 

400 ml of water and then, dropwi.se over the course of 35 

5 minutes, 454 ml of aceti.c hydride are added. After fi.ve 

hours the precipi.tate is filtered off and the fi.ltrate is 

brought to a pH4 by adding concentrated hydrochloric 

acid, and the mixture is ati.rred at 0°C for three hours. 

The solid product is then fil terad off with auction, 

10 washed with ·250 ml of ice-water and dried at 70°C, to 

give 216 q of 3-(trans-4-acetylamino-cycl.ohexyl)­

propionic acid. 

Yie1d: 216 g (42 % of theoxy) 

Melting point:· 193 - 196°C 

15 Exam.ple XXIII 

Methyl 3-(trans-4-ami.no-cyclohexyl)-propionate 

hydrochloride 

A mixture of 185 q of 3- (trans-4-acetylamino-cycl.ohexy1) -

propionic acid, 500 ml of water and 500 ml of concen-

20 trated hydrochloric acid is heated at the boiling point 

for 68 h. It is then evaporated to dryness in a rotazy 

evaporator, and five 300 ml portions of a 2: 1 metbano1/ 

toluene mixture are added, concentrating by evaporation 

each time. The resi.due is. stirred up with 450 ml of a 1: 2 

25 acetone/tart-butyl methyl ether: mixture, and the sol.id 

product .is filtered off w.:Lth ·sucti.on and dried in vacuo 

over NaOH. Zn order to complete the asterifi.cation, i.t is 

dissolved in 1 1 of methanol, and 50 ml of thionyl chlor­

ide are added dropwi.se with ice cooling. After 30 minutes 

30 the solvent is di~tilled off in a rotaxy evaporator, 

300 ml of methanol are added to the residue, and the 

product is again concentrated by evaporation. The resi.due 

i.s stirred up with 450 m1 ·of a 1:2 acetone/tart-butyl 

methyl ether mixture and the soli.d·product i.a filtered 

35 off with auction and dried. 

Yield: 178 g (92 % of th•O%Y) 

Melting point: 196 - 198°C 
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Exampl.e XXIV 
trans-4-0ibenzy1amino-cycl.ohexanol 

140 ml. of benzy1 bromide are added dropwi.se to a m.ixture 
of 61 g of trans-4-amino-cyalohexanol, 350 ml of water, 

s 350 ml. of ethanol and 110 g of potassium carbonate. The 
mixture is then heated at the boil.inq point for one hour 
and cooled, and the crystalline precipitate is filtered 
off with suction. '!he residua is taken up in 1.5 1 of 
cyclohexane and the mixture is boiled, cooled and fil.-

10 tered with suction. Washing with cyclohexane and drying 
in vacuo gives 108 g (92 % of theory) of trans-4-

dibenzylamino-cyclohexanol. 
Melting point: 97 - 99°C 

Example XXV 

15 tart-Butyl u-{trans-4•amino-cyclohexylox:y)-acetate 

A solution of 262 g of NaOB in 260 ml of water ia added 
dropwise at room temperature to a mixture of 76 g of 
trans-4-dibenzylamino-cyclohexanol, 57 ml of tart-butyl 
a-bromiumacetate, 700 m1 of toluene and 2. 8 g of tetra-

20 butyl.ammonium hydrogen sulphate. After 20 h the organic 
phase is separated off, washed twice with 100 ml of water 
each time and once with saturated sodium chloride sol.­
ution, and dried over magnesium su1phata and the solvent 
is distil.led off in a rotary evapo.:ator. 

25 '!his gives 116 g of a pale ya11ov solid which without 
. further purification is taken up in 1.5 1 of methanol.; 
20 g of pal1adium-on-charcoal (10 %) are added, and the 

mixture i.s hydrogenated at room 1:emperature and 5 bar 
until. hydr09en is no longer taken 1lP (3 h). After f:i.ltra-

30 tion, the solvent is distilled off on a rotary evapor­
ator. 
Yield: 68 9 (quantitative) of a yel.low oi.l. whi.ch i.s 
employed without further purificalion in the next reac­
ti.on. 
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Example xxvr 
Methy1 s-(trans-4-amino-cycl.ohexy1oxy)-acetate 

hydrochloride 

59 g of the above-obtained oil are dissolved in 500 ml of 
5 methanol. BCl gas is passed in at 0°C for one hour, and 

the mixture l.s stirred at room temperature for a further 
12 h. The solvent.is disti11eci off ;i.n.a rotary evapor­
ator, and the resi.due is tri.turat:ed with acetone and 
filtered off with sucti.on. Drying in vacuo gives 34 g 

10 (59 % of theory) of methyl a-(trans-4-am.ino-cyclohazyl.­
oxy)-acetata hydrochloride, aa colourless crystals. 

Melting point: 157 - 160°C 

Exam.p1e XXVXI 
Methyl trans-4-aminomethyl-cycl.ohexanecarboxylate 

15 hydrochloride 

103 g of trans-4-am.i.nomethyl-cyc1ohexanecarboxylic acid 
are di.ssol vad .in 1 1 of methanol, and 48 ml of thionyl 
chloride are acldad dropwise wi'th l.ce cooling. After 2 h 

at room temperature, the solvent is distilled off on a 
20 rotary evaporator and the residue is stirred up with 

300 ml of tart-butyl. methyl ether, fil tared off with 
suction and dried. 
Yie1d: 13'7 g (quantitative) 
Melting point: 170 - 172°C 

25 Exampl.e 1 
4-[(3-Metby1phenyl.)amino]-6-(cycl.obexyl.am.ino)-pyrimido­
[5,4-d]pyrim.idine 

1. 3 ml of cyc1ohexy1amine are added to 0. 4 9 of a mixture 
30 of 4-[ (3-methyl.phenyl) am.ino]-6-mathylsulphinyl-pyr;m;do­

(5, 4-d] pyr;m; dine and 4- [ (3-mat:hyl.phenyl) amino] -6-methyl­

sul.phOJll"l.-pyrimido [S, 4-d] pyrimicliaa·· in 10 ml of dioxana 
and the mixtuz'e is stirred at. room temperature overni.9ht. 

The reacUon mixture is eYapozated,· water is ad.dad to the 

35 residue and the solid is :filtered off with sucti.on. '!he 
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crude product is purified by chromatography over a silica 
gel column with petroleum et:her/atbyl. acetate (2:1). 

Yield: 0.23 g (54 % of t:haory), 

Melti.ng point: 165-167°C 
5 ~ value: 0.51 (silica gal; petroleum. ether/ethyl aoat-

10 

15 

20 

ate = 2:1) 
Cal.culated: c 68.24 B 6.63 N 25.13 

Found: 68.44 6.79 25.01 

~he following compounds are obtained analogously to 

Example 1: 

(1) 4-[(3-Mathylphanyl)am.i.no]-6-(isobutylam.ino)-pyri­
mi.do[S,4-d]pyrimi.di.ne 
Melting point: 164-166°C 
Calcul.ated: C 66.21 
Found: 66.28 

B 6.54 
6.64 

N 27.25 
27.13 

(2) 4-[(3-Matbylpbanyl)ami.no]-6-(isopropylamino)-pyri­
mi.do[S,4-d]pyrimi.clina 

Malting point: 176-178°C 
~ val.ua: 0.60 (silica gal; petroleum ether/ethyl acet-
ate = 1:1) 
Calculated: c 65.29 B 6.16 N 28.55 
Found: 65.04 6.17 28.26 

(3) 4- [ (3-Mathylphanyl) amino] -6- (1-phanyl.-4-
piperazinyl.) -pyrimi.do (5, 4-d]pyr;11a; dine 

25 Melting point: 190-192°C 
~ value: 0.43 (silica gel; petroleum. ether/ethyl acet-
ate = 2:1) 

Calculated: c 69.50 a s.a3 N 24.67 

Found: 69.70" 6.01 24.31 

30 (4) 4-((3-Mathylphanyl)am.ino]-6-(pipericlinyl)-pyrim.ido-
[5,4-d]pyrimicline 
Malting point: 111-113°C 
~ value: 0.84 (silica gel; petroleum ether/ethyl acet­
ate • 1:1) 



calcu1ated: 
Found: 

c 67.48 
67.51 
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B 6.29 
6.36 

N 26.23 
26.26 

(5) 4-[(3-Methyl.pbenyl)am.ino]-6-mathoxy-pyrimido[S,4-d)­

pyrimicline 
5 Reaction in methanol. with sodium methyl.ate 

Mel.ting point: 121-123°C 
~ val.ue: 0.31 (ai.lica gel; petroleum ether/ethyl acet­

ate = 2:1) 
Calculated:-

10 Found: 
c 62.91 

62.90 

B 4.90 
4.99 

N 26.20 
26.13 

15 

(6) 4- [ (3-Methylphenyl.) am.ino]-6- (tert-butyla•i no) -pyrim- . 
ido[5,4-d]pyrim.icline 
Mel.ting point: 206-208°C 

~ value: o.so (silica gel.; petroleum ether/ethyl acet-
ate = 2:1) 
Ca1cul.ated: c 66.21 B 6.54 N 27.25 
Found: 66.17 6.59 27.12 

(7) 4-[(3-Methyl.pbenyl)amino]-6-(2,3,4,S-tetrahyclro-1H-
3-benzazepin-3-y1)-pyrimido[S,4-d]pyrimidine 

20 Melting point: 154-156°C 
~ val.ue: 0.86 (silica gel; petroleum ether/ethyl acet­
ate= 1:1) 
Calculated: 
Found: 

c 72.23 
71.93 

B 5.80 
5.82 

N 21.97 
21.93 

25 (8) 4-[(3-Mathy1pbenyl)ami.no]-6-(atbylami.no)-pyrimi.do­
[5,4-d]pyrimidine 

30 

Mel.Ung poi.nt: 160°C 

~ value: 0.44 (silica gel.; petro1eum ether/ethyl acet-
ate = 1:1) 
Calculated: c 64.27 B 5.'15 • 29.98 

Found: 64.22 5.91 29.99 

(9) 4-[(3-Met:by1pheny1)amino)-6-(n-hexyl.amino)-pyrimido­
[5,4-d]pyri•idine 
Mel.ting point: 116-11a•c 
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~ va1ue: 0.46 (sil.ic::a gel.; petro1eum ether/ethyl acet­

ate = 1:1) 
Calc::ul.ated: 

Found: 

c 67.83 

67.77 

H 7.19 

7.19 

N 24.98 

24.99 

S (10) 4-[(3-Methyl.phenyl.)amino)-6-(cliethyl.amino)-pyrimido-

[5,4-d]pyrimidine 

Mel.ting point: 11~-121°C 
~ va1ue: 0.62 (ai1ica gel; petro1eum ether/ethyl acet­

ate = 2:1) 

10 Cal.culated: c 66.21 

66.27 

H 6.49 

6.67 

N 27 .25 

27.31 Found: 

(11) 4-[(3-Me1:h.y1phenyl)amino]-6-(dim.ethylamino)-pyrim-

ido[S,4-d]pyrimidine 

Mel.ting point: 120-121°C 

15 ~ val.ue: 0.57 (sil.ic::a gel.; petrol.eum. ether/ethyl acet-

ate = 1:1) 
Calc::ul.ated: c 64.27 H 5.75 N 29. 98 

Found: 64.17 5.77 30.22 

(12) 4-[(3-Methyl.phenyl)amino]-6-(hanzyl.ami.no)-pyrimido-

20 [5,4-d]pyrimidine 

Mel.ting point: 198-204°C 
~ va1ue: 0.66 (silica gel; petrol.eum. ether/ethyl acet­

ate/methanol • 10:8:1) 

Mass spectrum.: r = 342 

25 (13) 4-[(3-Methy1phenyl)ami.no]-6-ami.no-pyrimido[S,4-d]-

pyrimidine 

Mel.ting point: >260°C 
~ val.ue: O. 67 (ail.ica gel; petrol.eum ether/ethyl acet­

ate/methanol. = 10: 8: 1. 5; appl.ication in climeth-

30 yl.fo:m•mjde) 

Mass spectrum: It' = 252 

(14) 4-(Pheny1amino)-6-(1-pyrro1idi.nyl)-pyrim:i.clo[5,4-d]­
pyrimiclina 

Melting point: 1?2-174°C 

I i 
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Mass spectrum: M" = 292 

(15) 4-[(3-Methylphenyl)amino]-6-(methylamino)-pyrimido­

[5,4-d]pyrim.idine 
Mel.ting point: 195-197°C 

~ value: 0.31 (silica gel; petroleum. ether/ethyl acet-

ate = 1:1) 

Calculated: c $3.14 B 5.29 N 31.55 

Found: 62.74 5.31 31.09 

(16) 4-[(3-Methylphenyl.)ami.no]-6-(4-methyl.-1-piper-

azinyl)-pyrimido[S,4-d]pyrimicline 

Mel.ting point: 133-135°C 

~ value: 0.53 (aluminium oxide; petroleum ether/ethyl 

acetate = 1:1) 

Calculated: c 64.45 B 6.31 N 29.23 

Found: 64.36 6.39 29.03 

(17) 4-[(3-Methylphenyl.)amino]-6-(cyclopropylamino)-

pyrimido[S,4-d]pyrim.icline 

Mel.ting point: 168-170°C 

~ val.ue: 0.48 (silica gel.; petrol.eum ether/ethyl. acet-

ate = 1:1) 
Cal.culatad: c 65.96 B 5.18 N 28.84 

Found: 65.48 5.69 28.22 

(18) 4-[(3-Methylphenyl)amino]-6-(1-pyrroli.di.ny1)-pyrim­
ido[5,4-d]pyrim.idine 

25 Melting point: 145-147°C 
~ val.ue: 0.65 (silica gel.; petroleum. ether/ethyl acet­
ate/methanol • 10:5:1) 

(19) 4-((3-Methyl.phenyl)amino]-6-(mozpholi.no)-pyrimido­

[5,4-d]pyrim.idi.ne 
30 Melting point: 12S-127°C 

~ value: 0.53 (silica gel; petroleum ether/ethyl acet­
ate/methanol. • 10:5:1) 

(20) 4-(N-Mathyl.-N-phenyl.-amino]-6-(1-pyrrolidi.nyl)-
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pyrim.ido[5,4-d]pyrimidina 

Melting poi.n.t: 128-130°C 

R,t value: 0.45 (silica gel; 

ate = 1:1) 

Cal.culated: c 66.64 

Found: 66.54 

petro1e\111l ether/ethyl 

B 5.92 N 27.43 

5.83 27.11 

acet-

(21) 4-[(3-Mathylphenyl)ami.no]-6-(all.ylamino)-pyrim.ido­

[5,4-d]pyrimidine 
Mel.ting point: 152-156°C 

10 R,t value: 0.63 (silica gel; petrol.aum ether/ethyl acet­

ate/methanol = 10:8:1) 

(22) 4-[(3-Methylphenyl)amino]-6-[(2-methyl-2-buten-4-

yl)am.ino]-pyrimid.o[S,4-d]pyrimidine 

(23) 4- [ (3-Mathylphenyl) amino] -6- (propargylami.no) -pyrim-

15 ido[5,4-d]pyrimicline 

Melting point: 185-187°C 
R,t value: 0.68 (s:i.l.i.ca gel.; petroleum ether/ethyl. acet­

ate/methanol = 10:8:1) 

(24) 4-[(3-Methylphenyl.)amino]-6-[(cyclopropylmethyl)-

20 amino)-pyri•ido[S,4-d]pyrimidine 
Malting point: 141-1.44°C 

~ value: 0. 71 (ailica gel; . petroleum .. ether/ ethyl acet­
ate/methanol • 10:8:1) 

(25) 4-[(3-Matbylphenyl)ami.no]-6-(cyclobutylam:i.no)-pyrim-
25 :i.do[S,4-d]pyrim:i.d:i.ne 

Melting point: 184-186°C 

R,t value: 0.54 (.silica gel; petroleum ether/ethyl acet­
ate/methanol = 10:8:1) 

(26) 4- [ (3-Mat:hyl.phenyl) amino] -6-[ (2•hydroxyethyl) amino-

30 pyrimid.o[S,4-d]pyrimi.dine 
Melting point: 16?-171°C 
~ value: 0.42 (ailica gel.; petroleum ether/ethyl acet-
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ate/methanol = 10:8:2) 

(27) 4-[(3-Methylphenyl)amino]-6-[(2-m.ethoxyethyl)amino]­

pyrimido[S,4-d]pyrimidine 
Melting point: 128-131°C 

5 Rr value: 0 .56 (silica gel; petroleum ether/ethyl acet-
ate/methanol = 10:8:1) 

(28) 4-[(3-Methylphenyl)amino]-6-(1-pi.perazinyl)-pyrim­

ido[S,4-d]pyrimidine 
Melting point: 125-128°C 

10 Rt value: 0. 37 (silica ge1;. methyl.ene chloride/methanol = 
6: 1) 

Mass spectrum·: It' = 321 

(29) 4-[(3-Methylphenyl)ami.no)-6-(1-acetyl-4-piper­
azinyl)-pyrimido[S,4-d]pyrimidine 

15 Melting point: 180-182°C 
~ value: 0. 38 (silica gel; ethyl acetate/methanol = 

15:1) 

Mass spectrum: M'" = 363 

(30) 4-[(3-Methylphenyl)am.i.no]-6-(l-methanesulphonyl-4-
20 piperazinyl)-pyrimido[S,4-d]pyrimidine 

Prepared from the compounds of Example 2 by reaction with 
piperazi.ne and subsequent reaction·withmethanesulphonyl 
chloride in the presence of triethy1amine. 
Melting point: 248-250°C 

25 Ri- value: 0. 53 (si.li.ca gel; methylene chloride/methanol = 
30:1) 

Mass spectrum.: W = 399 

(31) 4-[(3-Methylphenyl)amino]-6-(4-hydroxy-1-piperid­
inyl)-pyrimido[S,4-d]pyrimidine 

30 Melting point: 205-207°C 
~ value: 0.33 (silica gel; petroleum ether/ethyl acet­

ate/methanol = 10:10:1) 

(32) 4-[(3-Methylphenyl)amino]-6-(3-hyclroxy-1-piperi.d-
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inyl)-pyrimido[S,4-d]pyrimidine 
Melting point: 171-173°C 
Rt va1ue: 0. 46 (silica gel; methylene chlor:i.de/methanol = 

9:1) 

5 (33) 4-[(3-Methylphenyl)am.ino]-6-(4-phenyl-1-piperid­

inyl)-pyrimido[S,4-d]pyrimidine 
Melting point: 148-150°C 
Rt va1ue: 0. 7? (silica gel; petroleum ether/ethyl acet­

ate = 1:1) 

10 (34) 4-[(3-Methylphenyl)am.ino]-6-(1-benzyl-4-piperaz­

inyl)-py:rimido[S,4-d]pyrimidine 
Melting point: 132-134°C 

(35) 4-[(3-Methy1phen.yl)aminoJ-6-[(2-pheny1ethyl)ami.noJ-
py:rimido[S,4-d]py:rim.idine 

15 Melting point: 150-151°C 

R..e value: 0.56 (siJ.ica gel; petroleum. ether/ethyl. acet-

ate = 1:1) 

Calculated: c 70.77 H 5.66 . N 23.58 

Found: 70.85 5.82 23.52 

20 (36) 4-[(3-Methylphenyl)amino)-6-(cyclopentylamino)­
pyrim.iclo[S,4-d]pyrim.idine 
Melting point: 178-180°C 
~ value: 0.49 (silica gel; ·petroleum ether/ethyl acet­
ate = 1:1) 

25 Calculated: 
Found: 

c 67.48 
. 67 .42 

B 6.29 
6.33 

N 26.23 

25.70 

(37) 4-[(3-Mat.hylphenyl)amino]-6-(thiomoz:pholino)-pyrim­
ido[S,4-d]pyrimidine 
Melting point: 125~127°C 

30 R..e value: 0.81 (silica gal; petroleum. ether/ethyl acet­
ate = 1:1) 

(38) 4-[(3-Hethylphenyl)am.i.no]-6-(S-oxi.do-thi.omorpho­
lino)-pyrimido[S,4-d]pyri.midine 
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Melting point: 212°C 
~ value: 0. 40 (si.li.ca gel; ethyl acetate/methanol. = 
10:1) 

(39) 4-[(3-Methyl.phenyl)amino)-6-(S,S-dioxido-tbi.amorpho-

5 li.no)-pyrimido[S,4-d]pyrimidine 

Me.lti.nq poi.nt: 240°C 
~ value: 0.30 (si.li.ca gel; petro.leum. at:har/ethy.l acet­

ate = 1:1) 

(40) 4-((3-Methy.lpheny.l)miiinoJ-6-[(carboxymatby.l)amino)-

10 pyrimi.do[S,4-d]pyrimi.dine 

(41) 4-[(3-Met:hy.lpheny.l)amino]-6-[(aminocarbonylmethyl)­

amino]-pyrimido[S,4-d]pyrimidi.ne 
Melti.ng poi.nt: 290°C (clecomposi.tion) 
~ value: 0.26 (alwainium oxide; methylene ahl.oride/ 

15 methanol = 9:1) 

20 

(42) 4-[(3-Methylphenyl)amino]-6-[(methylaminocarbonyl­

mathyl)amino]-pyrimido[S,4-d]pyrimidine 

(43) 4-[(3-Methylphenyl)amino]-6-[(dimethylaminocarbonyl­

mathyl)amino]-pyrimi.do[S,4-d]pyrimi.dine 

(44) 4-[(3-Methylphenyl)amino]-6-[[(1-pyrroli.di.ny.l)carb­
onylmethyl]amino)-pyrimido[S,4-d].pyrimi.di.ne 

(45) 4-[(3-Met:hy.lphenyl)amino)-6-[[(moz:pholi.nocarbonyl)­
methyl]ami.no]-pyrimi.do[S,4-d)pyrimidi.ne 

(46) 4-((3-Methylphenyl)aminoJ-6-(4-carboxy-1-piperi.d-
25 inyl)-pyrimido[S,4-d)pyrimi.dine 

Prepared from the compounds of Bx•mple 2 by reacti.on wi. th 
pi.peridine-4-carboxylic acid in a dioxane/sodium hydrox­
ide solution mixture 
Melting point: 2ss-2as0 c (decompoa:l.Uon) 

30 ~ value: 0 .21 (silica gel; petroleum ether/ethyl acet­
ate/met:hano.l =·10:10:1) 
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Mass spectrum: It' = ~64 

(47) 4-[(3-Methylphenyl)am.ino]-6-(4-aminocarbonyl-1-
p.iperidiny1)-pyrimi.do[S,4-d)pyrimi.dine 
Melting po.int: 242-244°C (decomposition) 

5 ~ value: 0.48 (sil.ica ge1; petroleum ether/ethyl acet­

ate/methanol = 10:10:5) 

Mass spectrum.: M" ~ 363 

(48) 4-[(3-Methy1pheny1)aminoJ-6-(3-dietbylaminocarbonyl-

1-p.iparidinyl)-pyrimido(S,4-d]pyrimidine 
10 Melting point: 119-121°C 

~ va1ue: 0.36 (silica gel; petroleum ether/ethyl. acet- . 

ate/methanol =·10:10:1) 
Calculated: C 65.85 H 6.97 N 23.37 
Found: 65.80 7.07 23.17 

15 (49) 4-[(3-Mathylphenyl)amino]-6-(8-aza-1,4-dioxaspiro-

[4,S]decan-8-yl)-pyrimido[S,4-d]pyrimidine 
Melting point: 184-186°C 
Rr value: 0.56 (a.il.ica gel; petroleum ether/ethyl acet­

ate = 1:1) 
20 Calculated: 

Found: 

c 63.48 
63.35 

H 5.86 
6.00 

N 22.21 

21.89 

(50) 4-[ (3-Methylphenyl) amino]-6-( (2-climethylaminoet:hyl) -

amino]-pyrimido[S,4-d]pyrimidine 
Melting po.int: 140-142°C 

25 ~ value: 0. 66 (aluminium oxide; petrol.eum ether/ethyl 
acetate/methanol = 10:10:1) 

Mass apect:J:um: It" = 323 

(51) 4-[(3-Mathylphenyl)amino]-6-[b.is-(2-hydroxyethyl)­
ami.no]-pyrimido[S,4-d]pyrimidine 

30 Melting po.int: 1ao-1a2°c 
~ value: 0.29 (ai.li.ca gal.; petroleum ether/ethyl acet­

ate/methano~/•mmonia = 5:5:1.25:0.1) 
Maas apectJ:um.: It' • 340 

I I 



s 
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(52) 4-[(3-Methy1phenyl)amino]-6-(dibutylamino)-pyrim.ido­

[5,4-d]pyrimidine 
Melting point: 56-sa•c 
~ value: 0.57 (silica gel; petroleum ether/ethyl acet-

ate = 1:1) 

Calculated: c 69.20 B 7.74 N 23.06 

Found: 69.38 7.80 ·22.91 

(53) 4- [ (3-Methylphenyl) amino] -6- (cyc1openty1oxy) -pyrim­

ido [S, 4-d]pyrimi.dine 

10 Melting point: 83-85°C 
~ value: 0.50 (silica gel; petroleum. ether/ethyl acet­

ate = 2:1) 

Prepared fram ·the compounds of Example 2 using cyclo­

pentanol and metall.ic sodium.. 

15 (54) 4-[(3-Methyl.phenyl.)amino]-6-(4-cyano-1-piperidinyl)­

pyri.JU.do[5,4-d]pyrimidine 

(55) 4-[(3-Methylpheny1)amino]-6-(2-azaspiro[4,5Jdacan-2-

yl)-pyrim.i.do[5,4-d]pyrimicline 

(56) 4-[(3-Methylphenyl)aminoJ-6-(7-azaspiro[4,S]decan-7-
20 yl)-pyrimido[S,4-d]pyrimicline 

(57) 4-[(3-Methylphenyl)amino]-6-(2-butylamino)-pyr:imido­

[S,4-d]pyrimidine 
Mel.ting point: 178-180°C 

~ value: 0.67 (silica gel; petroleum ether/ethyl acet-
25 ate = 1:1) 

Calculated: 
l'ound: 

c 66.21 

66.23 

Mass spectrum.: x+ • 308 

B 6.54 
6.59 

N 27.25 
27.19 

(58) 4-[(3-Methylphenyl)ami.no]-6-(1-hydroxy-2-propyl-
30 amino)-pyrimido[S,4-d]pyrimidine 

Melting po:int: 176-1'78°C 
~ value: 0.33 (silica gel; petroleum. ether/ethyl acet­
ate/methanol • 10:10:1) 



Cal.cul.a tad: 
Found: 

c 61.92 
61.60 
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B 5.85 
5.97 

N 27.08 
26.72 

(59) 4-[(3-Methy1phenyl)amino]-6-(2-carboxy-1-pyrro1i­

dinyl)-pyrimido[5;4-d]pyrimidine 

5 (60) 4-[(3-Methy1pheny1)amino]-6-(2-aminocarbonyl-1-
pyrrol.idinyl)-pyr.imi.do[S,4-d]pyrimidine 

(61) 4-[(3-Matbylphenyl.)amino]-6-(4-amino-1-pipericliny1)­

pyrimido[5,4-d]pyrimidine 
Mel.ting point: 105-110°C 

10 ~value: 0.12 (silica gel.; methyl.ene chl.orid.e/methanol = 
1:1) 

(62) 4-[(3-Methy1phenyl)amino]-6-[(1-methy1-4-piperid­

iny1)amino]-pyrim.ido[S,4-d]pyrimidine 
Mel.ting point: 204-205°C 

15 R:r value: 0.37 (al.UJU.nium oxide; petroleum ether/ethyl. 
acetate/methanol. = 10:10:0.5) 
calcul.ated: c 65.31 B 6.63 N 28.06 
Found: 65.23 6.68 27. 72 

(63) 4-[(3-Methy1phenyl.)amino]-6-(1,2,3,4-tetrahydro-2-
20 isoquinolinyl)-pyrim.ido[S,4-d]pyrimi.dine 

Mel.ting point: 95-97°C 
~ val.ue: 0.38 (sil.ica gel.; petrol.eum. ether/ethyl. acet­
ate = 7:3) 

Mass spectrum: It' = 368 

25 (64) 4-[(3-Methy1phenyl)amino]-6-(2-aza-bicyc1o[2.2.2]­
octan-2-y1)-pyrimi.clo[5,4-d]pyri•idine 

(65) 4-[(3-Methy1pheny1)amino]-6-[(end.o-2-norborny1)­
amino]-pyrimido[5,4-d]pyrimidine 
Melting point: 149-154°C 

30 R:r val.ue: 0. 78 (a:i.l.ica gel; petroleum ether/ethyl. acet­
ate/methanol • 10:8:2) 

Calculated: C 69.34 B 6.40 lf 24.26 



Found: 69.65 
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6.49 24.23 

(66) 4-[(3-Methylphenyl.)amino]-6-[(norbornan-2-yl­

methyl.)amino]-pyrimido[S,4-d]pyrimid:i.ne 

(67) 4-[(3-Methylphenyl.)amino]-6-[(S-norbornen-2-

5 yl.-methyl.)amino]-pyrimido[S,4-d]pyrimid:ine 

(68) 4-[(3-Methyl.phenyl)amino]-6-(R(+)-bornylam.ino)­

pyrimi.do[S,4-dJpyrimidine 
Melting point: 184-187°C 
~ va1ue: 0. 80 (silica gel; petroleum. ether I ethyl aaet-

10 ate/methanol = 10:6:1) 

15 

(69) 4-[(3-Methylphenyl)am.ino]-6-[(3-quinuclidinyl.)­

ami.no]-pyrimido[S,4-d]pyrimidine 
Melting point: 186-189°C 

~value: 0.48 (silica gel; petroleum. ether/ethyl acet-

ate/methanol = 10:5:2) 
Calculated: c 66.46 B 6.41 N 27.13 

Found: 66.09 6.40 27.10 

(70) 4-·r (3-Methyl.phenyl) amino]-6-( (cyclopentylmethyl)­
amino]-pyrimido[S,4-d]pyrimidine 

20 (71) 4-[(3-Methylphenyl)amino]-6-[(l~adamantyl)amino]­

pyrimido(S,4-d]pyrimidine 
Mel.ting point: 262-266°C 
~ value: 0.69 (silica gel; petroleum. ether/ethyl acet­

ate/methanol = 10:8:1) 

25 (72) 4-[(3-Methylphenyl)amino]-6-[(trans-4-hydrozycyclo­

hexyl)amino]-pyrimido[S,4-d]pyrimidine 
Melting po.int: 226-228°C 
~ value: 0.30 (silica gel; petroleum. ether/ethyl acet­

ate/methanol = 10:8:2) 

30 (73) 4- [ (3-Methylphanyl) amino] -6- [ (2-hyd.roxyc:ycl.opent.yl) -

amino]-pyrimido[S,4-d]pyrimidine 
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(74) 4-[(3-Methy1phen.yl)ami.no]-6-[(4-dimethylami.nocyclo­
hexy1)ami.no]-pyrimido[5,4-d]pyrimidine 

(75) 4-[(3-Methylphenyl)ami.no]-6-[(3-methylcyclohexyl)­
amino]-pyrimido[S,4-d]pyrimi.dine 

s MeltiDCJ point: 1so-1s2°c 
~ value: O. 76 (silica gel; petroleum ether/ethyl acet­

ate/methanol = 10:8:1) 

(76) 4-[(3-Methylphenyl)amino)-6-[(apiro[S,S]undecan-3-
yl)amino]-pyrimido[5,4-d]py:rimidine 

10 (77) 4-[(3-Methylphenyl)ami.no]-6-[(3-cyanopropyl)amino]­
pyz:im.ido[S,4-d]pyrimi~ne 

(78) 4-[(3-Methy1phenyl)amino]-6-(2-aza-bicyclo[2.2.1]­
heptan-2-yl)-pyrimido[S,4-d]pyz:imidine 

(79) 4-[(3-Methy1pheny1)amino]-6-(3-aza-bicyclo[3.2.2)-
15 nonan-3-yl)-py:rimi.do[S,4-d]pyrimi.dine 

Malting point: 116-119°C 
~ value: 0. 75 (silica gel; petroleum ether/ethyl acet­

ate/methanol = 10:6:1) 

(80) 4-((3-Methylpben.yl)ami.no]-6-(exo-2-norbornylamino)-
20 pyrimido[S,4-d]pyrimidine 

· Malting point: 245-247°C 
~ value: 0. 70 (s.il.ica gel; ·petro.1eum ei:her/et:hyl acet­

ate/met:han.ol = 10:8:1) 

(81) 4,6-Bis-[(3-m.athylphenyl)amino]-pyrim:i.do[S,4-d]pyri-
25 micline 

Melting point: 220-222°c 
~ va.lue: 0.37 (silica gel; petroleum ether/ethyl acet­

ate • 1:2) 

(82) 4-[(3-Fluorophenyl)am.ino]-6-(cyclopropylam.ino)-
30 pyrimido[S,4-d)pyz:im.dine 

Halting point: 110-1a2°c 
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~ value: O. 4~ (si.l.ica gal; petroleum ether/ ethyl acet­

ate = 1:1) 

(83) 4-[(3-Chlorophenyl)amino]-6-(cyclopropylamino)­

pyrim.ido[S,4-d]pyrimidine 

5 Melting point: 182-184°0 

Calculated: C 57.60 B 4.18 N 26.87 Cl 11.33 

Found: 51.66 4.39 26.40 11.24 

(84) 4-[(3-Bromophenyl)ami.no]-6-(cyclopropylam.ino)­

pyrimido[S,4-d]pyrimidine 

10 Melting point: 205-207°C 

~ val.ue: 0.63 (silica gel; petroleum ether/ethyl acet- . 

ate·= 1:1) 

calculated: C 50.42 8 3.66 N 23.52 Br 22.39 

Found: 50.29 3.82 23.42 22.65 

15 (85) 4-[(3-~rifluorometbyl.phenyl)amino]-6-(cyclopropyl­

am.ino)-pyrimido[S,4-d]pyrim.idi.ne 

Melting point: 146-148°C 

~ value: 0.22 (silica gel; petro1eum ether/ethyl acet­

ate = 2:1) 

20 (86) 4-[(3-Methoxyphenyl)amino)-6-(cyclopropylamino)­

pyrimido[S,4-d]pyrimidine 

Melting point: 143-145°C 

R:r value: 0.50 (silica gal; petroleum ether/ethyl acet­

ate = 1:1) 

25 (87) 4-[(3-Bthyl.phanyl.)am.ino]-6-(cycl.opropyl.amino)­

pyrimido[5,4-d]pyrimidine 

Melting point: 140-142°C 

Rt value: 0.55 (silica gel; petroleum ether/ethyl acet­

ate = 1:1) 

30 Calculated: C 66.86 B 5.61 N 27.52 

Found: 66.51 5.92 27.12 

(88) 4-[(3-Mathy1phenyl)amino]-6-hydz:oxy-pyri•ido[S,4-d]­

pyrimidine 
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Me1t.ing po:i.nt: >220°C 
R..t value: 0 • 28 (si1.i.ca ge1; ammonia/methanol = 10 : l) 

Prepared from the compounds of Exmiaple 2 and sodium 

hydroxide solution. 

5 (89) 4- [ (3-Mathy1pheny1) aminoJ -6- (bydroxyamino) -pyrimido­

(5, 4-dJpyrimi.cline 

(90) 4-((3-Matbylphenyl)amino]-6-(methoxyamjno)-pyrimido­

[5,4-d]pyr.i.m.i.cline 

(91) 4-[(3-Methy1phenyl)am.i.no]-6-(B-methyl-N-methoxy-

10 ami.no)-pyrim.i.do[S,4-d]pyrimidine 

Melting point:· 118-121°C 
R..t value: O. 60 (s.i.1.i.ca gel; petroleum ether/ethy1 acet­

ate/methanol. = 10:7:1) 

(92) 4-[(3-Metbylphenyl)ami.no]-6-(2,2,2-tr.i.fluoroethy1-

15 amino)-pyrim.i.do[S,4-d]pyrim.i.dine 

Me1ting point: 172-175°C 

R, value: 0.59 (silica ge1; petroleum ether/ethyl acet­

at:a/methano1 = 10:8:1) 

(93) 4-[(3-Chlorophanyl)amino]-6-(1-pyrrolid.inyl)-pyrim-

20 ido(S,4-d]pyrimidine 
Me1tinq po.int: 170-173°C 
R, value: O. 68 (silica gel; patro1eum ether/ethyl acet­

at:a/methanol = 10:5:1) 

Calculat:ecl: C 58.81 B 4.63 H 25.72 Cl 10.85 

25 Found: 58.93 4.77 25.52 11.10 

(94) 4-[(3-P1uorophenyl)amino]-6-(1-pyrro1idiny1)-pyrim­

ido[S,4-d]pyrimidine 
Ma1ti.nq poi.nt: 169-172°C 

R, value: 0.60 (sil.ica gel.; petroleum ether/ethyl acet-

30 at:e/metbanol • 10:5:1) 
Cal.culated: C 61.93 B 4.87 H 27.08 
Found: 62.00 4.95 27.07 



- 99 -

(95) 4-[(3-Bromophenyl)amino]-6-(isopropylam.ino)-pyrim­

ido[5,4-d]pyrimicline 
Melting po.int: 181-184°C 
R..e value: 0.50 (silica gel; petroleum ether/ethyl acet-

5 ate/methanol = 10:5:1) 
Calculated: C 50.15 B 4.21 N 23.39 Br 22.24 

Found: 49.86 4.37 23.11 22.30 

(96) 4-[(3-Chlorophenyl)amino]-6-(isopropylami.no)-pyrim­

ido[S,4-d]pyrimicline 
10 Malting point: 193-196°C 

Rt value: 0 .53 (silica gel; .petroleum ether/ethyl acet­
ate/methanol = 10:5:1) 

Calculated: C 57.24 B 4.80 N 26.70 Cl 11.26 
Found: 57.48 4.97 26.54 11.85 

15 (97) 4-[(3-Fluorophenyl)ami.no]-6-(isopropylamino)-pyrim­
ido[S,4-d]pyrimi.cline 
Malting point: 195-200°C 
Rt value: 0 .50 (silica gel; petrol.eum ether/ethyl acet­

ate/methanol = 10:5:1) 
20 Calculated: C 60.39 B 5.07 N 28.17 

l'ound: 60.13 5.13 28.03 

(98) 4-[(3-Bromophenyl)amino]-6-(morpholino)-pyr.imido­
[5,4-d]pyrimicline 
Melting point: 183-187°C 

.25 a, val.ue: 0.40 (silica gel.; petroleum ether/ethyl acet­
ate/methanol. = 10: 5: 1) 

calculated: c 49.63 B 3.90 N 21.70 
Found: ·49.59 4.17 21.64 

(99) 4-[(3-Chlorophenyl)amino]-6-(morpholino)-pyrimido-

30 [5,4-d]pyrimidine 
Malting point: 188-192°C 
~ value: 0.41 (silica gel; petroleum ether/ethyl acet­

ate/methanol • 10:5:1) 
Calculated: C 56.06 B 4.41 N 24.52 Cl 10.34 

35 Found: SS.75 4.67 24.43 10.97 
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(100) 4-[(3-F1uorophen.y1)amino]-6-(moxpho1i.no)-pyrimi-

do[5,4-d]pyrimi.dine 
Melting point: 166-169°C 
~ value: 0.48 (si.1ica gel; petro1eum ether/ethyl acet-

5 ate/methano1 • 10:5:1) 

(101) 4-[(3-Methy1pbeny1)amino]-6-(2-(2 1 -hydroxyethyl-
ami.no)-ethy1oxy]pyrimi.do[5,4-d.]pyrimidine 
~ va1ue: 0 .10 (si1ica ge1; petrol.eum ether/ethyl acet­

ate/mathano1/ammozU.a = 5:5:1.25:0.1) 
10 Mass spectrum.: lt' = 340 

(102) 4- [ (3-Methy1pheny1·) amino] -6- (1-azetidinyl) -
pyrimido[5,4-d]pyrimicline 
Melting point: 129-131°C 
~ value: 0.51 (silica gel.; petroleum ether/ethyl acet-

15 ate/methanol = 10:6:1) 

(103) 4-[(3-Bromophenyl)aminoJ-6-(1-pyrrol.idinyl)-
pyrimido[S,4-d]pyrimidine 
Melting point: 206-208°C 
Rt value: 0.63 (silica gel; petroleum ether/ethyl acet-

20 ate/methanol = 10:5:1) 
Calculated: C 51.76 B 4.07 H 22.64 Br 21.52 
Found: 51.67 4.22 22.44 22.14 

(104) 4- [ (3-Bromophenyl) a·mi:no] -6- { (trans-4-
hydroX:ycyclohexy1)-amino]pyrimi.do[S,4-d]pyrimidine 

25 Melting point: 226-231°C 

30 

~ value: 0.43 (si.1i.ca gel; petro1eum ether/ethyl. acet­
ate/methanol • 10:10:2) 

Calculated: C 52.06 B 4.61 H 20.24 Br 19.24 
Found: 52.23 4.83 20.30 19.38 

(105) 4-[(3-Methylphenyl)amino]-6-[(3-hy~xypropyl)-

~no]pyrimi.do[S,4-d]pyrimi.dine 

Malting point: ~es-19o•c 
~ value: 0.38 (ai.1:i.ca gel.; petroleum ether/ethyl. acet­

ate/methano1 = 10:10:2) 
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Ca1culated: C 61.92 B 5.84 N 27.08 

Found: 61.90 6.08 26.66 

(106) 4-[(3-Methylphenyl)ami.no]-6-[(4-hydroxybutyl.)-

amino]pyrimido(S,4-d]pyrimidine 

5 Mel.ting point: 195-201°C 

10 

~ value: 0. 32 (silica gel: petroleum. ether/ethyl acet­

ate/methanol = 10:10:2) 
Ca1culated: C 62.95 B 6.21 N 25.91 
Found: 63.04 6.41 25.51 

(107) 4-[(3-Methy1phenyl)aminoJ-6-[(cis-4-hydroxycycl.o-
hexyl)am.ino]pyrimido[S,4-d]pyrimidine 

~ Melting point: 212;...21& 0 c· 
~ value: 0.48 (silica gel; petroleum ether/ethyl acet­

ate/methanol = 10:8:3) 
15 Calculated: C 65.12 B 6.33 N 23.98 

Found: 65.06 6.46 23.86 

(108) 4-[(3-Methylphenyl)amino]-6-[(t.rans-4-tert-butyl-
oxycarbonylamino-cyclohexyl)amino]pyrimido[S,4-d]­
pyrimidine 

20 Melting point: 198-200°C 
R, value: 0.55 (silica gel; petrol.eum. ether/ethyl. acet­

ate/methanol = 10:8:1) 
Maas spectrum.: 1t' = 449 

(109) 4-((3-Methylphenyl)am.ino]-6-[(4-oxo-cyc1ohexy1)-
2S amino]pyrimid.o[S,4-d]pyrimidine 

· Prepared from. the compounds of Bxampl.e 2 by reaction with 
trans-4-hydroxycyclohaxyl.amina and subsequent reaction 
with pyridinium. chlorochrom.ate. 
Melting poi.nt: 21s-21a•c 

30 ~ value: 0.50 (silica gel; petroleum ether/ethyl acet­
ate/methanol • 10:8:3) 

Mass spectrum: Jt' • 348 

(110) 4- ( (3-Chloropheny1) amino] -6- [ (trans-4-
hyc:lroxycyclohexy1)amino]pyrimido[5,4-dJpyrimidine 

I : 
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Melting point: 219-223°C 

P.i- va1ue: O .34 (silica qel; petroleum ether/ethyl acet­

ate/methanol = 10:8:2) 

Calculated: C 58.30 B 5.16 N 22.66 Cl 9.56 

5 Found: 58.22 5.06 22.88 9.61 

(111) 4- [ (3-Fluorophenyl) amino] -6- [ (trans-4-

hydroxycyclohexyl.)amino]pyrimido[S,4-d]pyrimidine 

Melting point: 220-223°C 

P.i- value: o·.39 (sil.i.ca gel; petroleum ether/ethyl. acet-

10 ate/methanol. = 10:8:2) 

Calculated: C 61.01 B 5.40 N 23.71 

Found: 61.14 5.46 23.83 

(112) 4-[(3-Methyl.phenyl)ami.no)-6-[(trans-4-

methoxycyclohexyl)amino]pyrimido[S,4-d]pyrimidine 

15 Melting point: 188-191°C 

20 

. 25 

Rr value: 0.53 (silica gel; petroleum. ether/ethyl acet­

ate/methanol = 10:8:2) 

Calcul.ated: C 65.91 B 6.64 N 23.06 

Found: 65.75 6.79 22.83 

(113) 4-[(3-Methylphenyl)amino)-6-[(trans-4-aminocyclo-

hexyl.)amino]pyrimido[S,4-d]pyrimidine 

Prepared from the compounds of Example 2 by reaction with 

trans-4-tert-butyloxy-carbonyl.amino-cyclohexylamine and 

subsequent reaction with ethereal hydrogen chloride 

solution and methanol. • 

Melting point: >260°C 

P.i- value: 0.28 (reversed phase silica gel; methanol/5 % 

strength sodium chloride sol.ution = 10:4) 

(114) 4-[(3-Methyl.phenyl)amino]-6-[(trans-4-

30 methylsul.phonylaminocyclohexyl)amino]pyrimido[S,4-d)-

pyrimidine 

Prepared from the compounds of Exam.pie 2 by reaction with 

trans-4-tert-butyloxycarbonylamino-cyclohexylamine and 

subsequent reaction with ethereal hydrogen chloride 

35 solution and methanol, as wall. as subsequent reaction 
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with methanasulphonyl chloride. 
Malting point: 192-195°C 
~ value: 0.37 (silica gal; petroleum ether/ethyl acet­

ate/methanol = 10:8:2) 

(115) 4-((3-Methylphenyl)amino]-6-[(trans-4-
acetylam.inoayalohexyl)amino]-pyrimido(S,4-d}pyrimidina 
Prepared from. the aompounds of Example 2 by .reaction with 
t.rans-4-ta.rt-butyloxyca.rbonylamino-ayclohexylamine and 

subsequent reaction with ethereal hydrogen chloride 
10 solution and methanol, as well as subsequent reaction 

with acetic anhydride and triethylamine. 

15 

Melting point: 302-305°C 
~ value: 0.38 (sl.lica gel; petroleum at.her/ethyl acet­

ate/methanol = 10:8:3) 

(116) 4-[(3-Methylphenyl)am:i.no]-[6-(trans-4-
dimethylaminoayc:lohex.yl)am.ino]-pyrimido[S,4-d]pyrimicline 
Prepared from the compounds of Example 2 by reaction with 
trans-4-tert-butyloxycarbonylamino-ayclohex.ylamine and 

subsequent· reactl.on with ethereal hydrogen chloride 
20 solution and methanol., as well as subsequent .reaction 

with fo%1Dic acid, fo%'DUlldehyde and sodium bicarbonate. 
Melting point: 161-165°C 
~ value: 0. 71 (aluminium. oxide, methylene chloride/ 
methanol = 20:1) 

25 Calculated: C 66.82 .8 7.21 N 25.97 
Found: 66.74 7.32 26.12 

(117) 4-[(3-Methylphenyl)amino]-6-[(cis-4-hydroxy-4-
methylayclohexyl)amino]-pyrimido[$,4-d]pyrimidi.ne 
Prepared from the compounds of Examples IX and 2. 

30 Melting point: 194-196°C 

~ value: 0.36 (silica gel; petroleum ether/ethyl acet­
ata/me1:banol = 10:8:2) 

(118) 4-((3-Met:hylphanyl)am:i.no]-6-[(t.rans-4-hydroxy-4-
methylcyclohexyl)amino]-pyrimido[S,4-d]pyrimidi.ne 

35 Prepared from the compounds of Examples IX(l) and 2. 
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Melting point: 217-221°C 
~ va1ue: O. 36 (a.il.ica gel; petroleum ether/ethyl aaet­

ate/me'thanol = 10:8:2) 

Calculated: C 65.91 B 6.64 N 23.06 

5 Found: 65.80 6.70 23.26 

(119) 4-[(3-Mathylphenyl)amino]-6-(N-isopropyl-N-
methyl-amino)-pyrimido[S,4-d]pyrimicline 

Melting point: 91-96°C 
~ value: O .55 (a.il.ica gal; petroleum ether/ethyl acet-

10 ate/methanol = 10:8:2) 
Calculated: C 66.21 B 6.54 N 27.25 
Found: 66.33 6.79 26.99 

(120) 4-[(3-Methylphenyl)amino]-6-(N-tert-hutyl-N­
m.ethyl-amino)-pyrimido[S,4-d]pyrimicline 

15 Melting point: 136-139°C 
~ value: 0.89 (silica gel; petroleum ether/ethyl acet­
ate/methanol = 10:8:2) 

(121) 4-[(3-Met:hylphenyl)amino]-6-(N-(trans-4-hydroxy-
cyclohexyl)-N-methyl-amino)-pyrimido[5,4-d]pyrimidine 

20 Melting point: 220-222°C 
~ value: 0.40 (silica gel; petroleum ether/ethyl acet­

ate/methanol = 10:8:2) 

(122) 4-[(3-Methylphenyl)"amino]-6-(1-hydroxy-2-methyl-
2-propy1amino)-pyrimido[5,4-d]pyrimidi.ne 

25 Melting point: 207-210°C 

30 

~ value: 0.47 (silica gel; ethyl acetate/methanol = 
20:1) 
Ca1culated: C 62.95 B 6.21 N 25.91 

Pound: 63.16 6.38 25.41 

(123) 4-[(3-:Methylphenyl)amino]-6-(cis-2,6-di.methyl-
mo%phol.ino)-pyrimido[5,4-d)pyrimidine 
Melting point: 134-139°C 
:a, value: 0.10 (silica gel; petroleum ether/ethyl acet­
ate/methanol = 10:8:2) 
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Calcu1ated: C 65.12 H 6.33 N 23.98 

Pound: 65.05 6.41 24.06 

(124) 4-[(3-Metbylphenyl)amino]-6-(trans-2,6-climethyl-

moz:pholino)-pyrimi.do[S,4-d]pyrimidine 

s (125) 4-[(3-Methylphenyl)amino]-6-(3-methyl-

mozpholino)-pyrimido[5,4-d]pyrimi.dine 

(126) 4-[(3-Metbylpbenyl)amjno]-6-(3,3-climethyl-morpho-
l.ino)-pyrimido[S,4-d]pyrimidine 

(127) 4-[(3-Met:hylphenyl)amino]-6-(3,S-climethyl-mo:r:pho-
10 lino)-pyrimidO[S,4-d]pyrimi.dine 

(128) 4-((3-Methylphenyl)amino]-6-(2-methyl-1-piper.id-
inyl)-pyrim.ido[S,4-d]pyrimidine 
Melting point: 131-134°C 
~ value: 0.66 (silica gel; petrol.eum ether/ethyl acet-

15 ate/mei:hanol = 10:5:1) 

20 

25 

30 

Calculated: c 68.24 B 6.63 N 25.13 

Pound: 68.25 6.72 24.68 

(129) 4-[(3-chloro-4-fluoro-pbenyl)amino]-6-[2-
(moz:pbolino)-ethylam.ino]-pyrimido[S,4-d]pyrimidine 
Melting point: 148-150°C 
~ value: 0.48 (silica qel; petroleum. ether/ethyl acet­
ate/methanol. = 10:10:3) 

Calculated: C 53.53 B 4.74 H 24.27 

Pound: 53.13 4.83 24.00 

(130) 4-[(3-Metbylpbenyl)amino)-6-(2-bydroxy-
cycl.obexylamino]-pyrimido[S,4-d)pyrimi.dine 
Melti.ng point: 21a-220°c 

~value: 0.36 (silica qel;·petrolew:IL ether/ethyl acet­
ate/methanol ·• 10:10:2) 

(131) 4-[(3-Hat:hylpbenyl)am.ino]-6-(2-methyl-1-pyrrol.i-
dinyl)-pyri•ido[S,4-d]pyr.imidine 



- 106 -

(132) 4-[(3-Methylphenyl)amino]-6-(2,2-d:i.m.ethyl-1-

pyrrolidinyl)-pyrimi.do[S,4-d]pyrimi.cline 

(133) 4-[(3-Methylphenyl)amino]-6-(2,5-dimethyl-1-

pyrrolidinyl)-pyrimi.do[S,4-d]pyrimicline 

S Melting point: 123-125°C 

R, value: 0.55 (silica gel; petroleum ether/ethyl acetate 

= 10: 4) 

(134) 4-((3-Methylphenyl)am.ino]-6-[trans-4-carboxy­

c::yclohexylam.ino]-pyrimi.do[S,4-d]pyrimidi.ne 

10 Prepared from c::ompound 135 of Example 1 by reaction with 

methanolic sodium. hydroxide solution. 
Melting point:· >325°C 

Mass spectrum: ~ = 378 

(135) 4-[(3-Methylphenyl)amino]-6-[trans-4-(methoxy-

15 carbonyl-cyclohexylamino]-pyrimido[S,4-d]pyrimidine 

Melting point: 170-174°C 

Rt value: 0.31 (silica gel.; petrol.eum ether/ethyl acet­

ate = 3:5) 

(136) 4-[(3-Methyl.phenyl)amino]-6-[trana-4-

20 am:inocarbonyl-cyclohexylamino)-pyrim:i.do[S,4-d]pyri.midine 
Prepared from the compound 134 of Example 1 by reaction 

with thionyl chloride and ammonia. 

Melting point: 312-315°C 
R, value: 0.38 (si.li.ca gel.; petroleum ether/ethyl 

25 acetate/methanol = 10:8:3) 

(137) 4-((3-Methylphenyl)amino]-6-[trans-4-(N-
methyl.aminocarbonyl)cycl.ohexylami.no]-pyrimido[S,4-
d]pyrimidine 

Prepared from. the compound 134 of Example 1 by reaction 

30 with thion.yl chloride and methylaad.ne. 

Mel.ting point: 298-304°C 
R:r value: 0.43 (silica gel; petroleum ether/ethyl 
acetate/methanol = 10:8:3) 
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(138) 4-[(3-Methylphenyl)amino]-6-[trans-4-(H,H-

dimethylam.inocarbonyl)cyclohexylamino]-pyrimido[S,4-

d]pyrimicline 
Prepared from compound 135 of Example 1 by reaction with 

5 o-(benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium 
tetrafluoroborate, triethylamine and dim.ethylamine. 

Malting point: 214-217°C 
R.t value: 0.40 {silica gel; petroleum ether/ethyl acet­

ate/methanol = 10:8:3) 
10 Mass spectrum: M" = 405 

(139) 4-[(3-Methylphenyl)amino]-6-[trans-4-
(pyrrolidinocarbonyl)cyclohexylamino]-pyrimido[S,4-

d]pyrimidine 
Prepared from compound 135 of Example 1 by reaction with 

15 O-(benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium 
tetrafluoroborate, triethylamine and pyrrolidine. 
Melting point: 210-214°C 
R.t value: 0.47 (silica gel; petroleum. ether/ethyl acet­

ate/methanol = 10:8:3) 
20 Mass spectrum.: M4' = 431 

(140) 4-((3-Methylphenyl)amino]-6-[trans-4-(mol:pholino-
carbonyl)cyclohexylamino]-pyrimido[S,4-d]pyrimidine 
Prepared from compound 135 of Example 1 by reaction with 
N,N'-carbonyldiimidazole .and morpholine. 

25 Melting point: 150-160°C 
Rt value: 0.48 (silica gel; petroleum ether/ethyl acet­
ate/methanol = 10:8:3) 
Mass spectrum: r = 447 

(141) 4-[(3-Methylphenyl)amino]-6-[trans-4-(hyd.ro:xy-
30 methyl)cyclohexylamino]-pyrimido[S,4-d]pyrimicline 

Prepared from the compounds of Examples 2 and X. 
Melting point: 264-267°C 
R:r value: 0.41 (silica gel; petroleum ether/ethyl acet­
ate/methanol • 10: 8 :2). 

35 Mass spectrum: It' = 364 
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(142) 4-[(3-Methylphenyl)amino)-6-(4-piperidinyl-

amino)-pyrimido[S,4-d)pYrimidine 

Prepared from compound 194 of Example 1 by reaction with 

palladium hydroxide and hydrogen to split off the benzyl 

S qroup. The partly hydrogenated pyrimidopyrimidine parent 

substance is refo%11led by subsequent treatment with 

palladium-on-charcoal in a boili.ng dioxane/water mixture. 

Melting point: 187-192°C 

~ value: 0. 56 (aluminium oxide; methylene chl.oride/ 

10 methanol. = 20:1.6) 

Mass spectrum: It' = 335 

(143) 4-[(3-Methylphenyl)amino]-6-[(1-formyl-4-. 

piperidinyl)a:iaino]-pyrim.id.o[5,4-d]pyrimicline 

(144) 4-[(3-Methylphenyl)aminoJ-6-[(1-acetyl-4-

15 piperidinyl)amino]-pyrimid.o[5,4-d]pyrimicline 

Prepared from the compound 142 of Example 1 by reaction 

with acetic anhydr;ide and triethylamine. 

Melting point: 174-177°C 

~value: 0.48 (silica gel; methylene chl.or.ide/methanol = 

20 10:1) 

25 

(145) 4-[(3-Methylphenyl)amino]-6-[(1-mathylsulfonyl-4-

piperidinyl)amino]-pyrimido[S,4-d]pyrim.idine 

Prepared from the compound 142 of Example 1 by reaction 

with methylsul.phonyl chloride.and triethyl.amine. 

Mel.ting point: 229-233°C 

R:r val.ue: 0. 59 (silica qe1; methylene ch1or:ide/methanol = 

10:1) 

(146) 4-[(3-Methylphenyl)amino]-6-((1-methoxycarbonyl-

4-piper:idinyl)amino]-pyri•ido[S,4-d]pyrimidine 

30 Prepared from the compound 142 of Bx•mpl.e 1 by reaction 

with methyl chloroformate and trie1:hylamine. 

Meltinq point: 141-146°C 

~value: 0.45 (silica qel; :mathyl.ene chloride/methanol= 

10:1) 
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(147) 4-[(3-Hathylphenyl)amino]-6-[(1-cyano-4-

piperidinyl)amino]-pyrimido[S,4-d]pyrimidine 

(148) 4-[(3-Methylphenyl)a:mino]-6-[(l-aminocarbonyl-4-

pipericlinyl)amino]-pyrimido[S,4-d]pyrimidine 

(149) 4-((3-Hethylphenyl)amino]-6-[(1-(N-

methylamino)carbonyl-4-piperidinyl)amino]-pyri.DU.do[S,4-

d]pyrim.idine 

(150) 4-[(3-Hethylphenyl)amino]-6-[(1-(N,N-

dimethylam;no)carbonyl-4-piperidinyl)amino]-pyrimido[S,4-

10 d]pyrim.idine 

(151) 4-[(3-Methylphenyl)amino]-6-(4""1Qethoxycarbonyl-1-

piperidinyl)-pyrim.ido[S,4-d]pyrimidine 

Prepared from compound 46 of EXample 1 by reaction with 

thionyl chloride and methanol.. 

15 Melting point: 114-118°C 

~ value: 0 .SO (silica gel; petroleum. ether/ethyl. acet­

ate/methanol = 10:5:1) 

Mass spectrum: It' = 378 

(152) 4-[(3-Methylphenyl)amino]-6-(4-

20 (N-methylamino)carbonyl-1-piper.idinyl]-pyrim~do[S,4-

d]pyrim.idina 

Prepared from co.pound 46 ·of.Example 1 by reaction with 

O-(benzotriazol-l-yl)-B,N,N 1 ,H'-tetramathyluronium 

tetrafluoroborate, triethylamine and methyl.amine. 

25 Melting point: 226-230°C 

~ val.ua: 0.43 (silica gel; petroleum. ether/ethyl. acet­

ate/methanol = 10:8:3) 

Mass spectrma: M" = 377 

(153) 4-[(3-Hethylphenyl)amino]-6-[4-(B,N-

30 dimethylamino)carbonyl-1-piperid.inylJ-pyrimido[S,4-

d]pyrim.idine 

Prepared from compound 46 of bample 1 by react.ion. with 

O-(benzotriazol-1-yl)-N,R,N',H'-tetramethyluronium 
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tetrafluoroborate, triethylamine and c:lim.ethylamine. 

Melting point: 174-177°C 
Rt value: 0.53 (silica qel; petroleum ether/ethyl acet­

ate/methanol = 10:8:4) 

(154) 4-[(3-Mathylphenyl)amino]-6-[4-(pyrrolidino)car-

bonyl-1-piperic:linyl]-pyrim.ido[S,4-d]pyrimid.ine 
Prepared from compound 46 of Example 1 by reaction with 
O-(benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium 
tetrafluoroborate, triethylamine and pyrrolidine. 

10 Melting point: 181-184°C 
R, value: 0.46 (silica gel.; petrol.eum ether/ethyl. acet­
ate/methanol = 10:8:3) 
Mass spectrmi: r = 417 

(155) 4-[(3-Methylphenyl.)amino]-6-(4-hydro:xymethyl-1-
15 piperidinyl]-pyrimido[S,4-d]pyrimid.ine 

20 

.25 

Melting point: 170-175°C 

Rt value: 0.55 (silica gel; petroleum. ether/ethyl acet­
ate/methanol = 10:7:1.S) 
Calculated: C 65.12 B 6.33 N 23.98 
Found: 65.07 6.52 23.80 

(156) 4-[(3-Methylphenyl)amino]-6-[3-hydro:xymethyl-1-
piperidinyl.]-pyrimido[S,4-d]pyrimid.ine 
Melting point: 141-145°C 

~ value: 0.50 (sil.ica gel;: petroleum ether/ethyl acet­
ate/methanol == 10:8:2) 
Cal.cul.ated: C 65.12 H 6.33 N 23.98 
Found: 64.96 6.47 23.88 

(157) 4-[(3-Methyl.phenyl)amino]-6-[2-hydroxymethyl-1-
piperidi.nyl]-pyrimido[S,4-d]pyrim.idine 

30 Melting point: 164-168°C 
Rt value: 0.40 (silica gel; patro1eum ether/ethyl acet­
ate = 1:1) 
Calculated: C 65.12 H 6.33 B 23.98 
Found: 64.94 6.22 24.00 
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4-[(3-Mathylphenyl)aminoJ-6-(n-propyl.amino)-pyri-

mido[S,4-d]pyrimid.ine 
Melting point: 145-149°C 
R, value: 0.76 (silica gel; petroleum ether/ethyl acet-

5 ate/methanol = 10:8:2) 
Calculated: C 65.29 B 6.16 N 28.SS 

Found: 64.40 6.33 28.13 

(159) 4--[ (3-Metbylphenyl) ami.no]-6- (n-butylami.no) -pyri­
mido [5, 4-d]pyrimidine 

10 Melting point: 136-140°C 
R, value: 0.53 (silica gel; petroleum ether/ethyl acet­

ate/methanol = 1Q:8:2) 
Mass spectrum: It' = 308 
Calculated: C 66. 21 B 6. 54 N 27. 25 

15 Found: 65.96 6.65 27.05 

(160) 4-£(3-Methylphenyl)ami.no]-6-(3-phenyl~n-propyl-

am.ino)-pyrimid.o[S,4-d]pyrimidine 
Melting point: 118-122°C 
R_r value: 0.66 (silica gel; petroleum ether/ethyl acet-

20 ate/methanol = 10:8:2) 
Mass spect:ram: M" = 370 

Calculated: C 71.33 B S.99 N 22.68 
Found: 71.48 6.06 22.69 

(161) 4-[(3-Methylphenyl)amino]-6-[4-hydroxy-4-phenyl-
25 1-p:i.periclinyl]-pyri.nddo[S,4-d]pyrimicline 

Melting point: 185-188°C 
R, value: 0.50 (silica gel; petroleum ether/ethyl acet­
ate/methanol. = 10:5:1) 

(162) 4-[(3-Methylphenyl)amino]-6-[(1-carboxy-1-
30 methyl] ethylamino]-pyrimido (5, 4-d]pyrimi.dine· 

(163) 4-[(3-Mathylphenyl)amino]-6-[(1-methoxycarbonyl-
1-methyl)ethylamino]':"PYrimido[S,4-d]pyrimidine 

(164) 4-[(3-Methylphenyl)amino]-6-[(1-aminoc&%bonyl-1-
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methyl)ethylamino]-pyrimido[S,4-d]pyrimidine 

(165) 4-[(3-Mathylphenyl)amino]-6-[(1-(N-methylamino)-
carbonyl-1-methyl)ethyl~no]-pyrimido[S,4-d]pyrimicline 

Melting point: 214-216°C 
5 R:e value: 0. 41 (silica gel; petroleum ether/ethyl acet­

ate/methanol = 10:10:3) 
Mass spectrum: r = 351 

(166) 4-[·(3-Methylphenyl)amino]-6-[(1-(N,N-

dimethylamino)-
10 carbonyl-1-methyl)ethyla:mino]-pyrimido[S,4-d]pyrimidi.ne 

(167) 4-[(3-Methylphenyl)amino]-6-[(l-(l-
pyrrolidino)carbonyl-1-methyl)ethylamino]-pyrimido[S,4-

d]pyrimidina 

(168) 4 - [ ( 3 - Methyl phenyl) amino ] - 6 - [ ( 1 -
15 (morpholino)carbonyl-1-methyl)ethylamino]-pyrimido[5,4-

d]pyrimidi.ne 

(169) 4-[(3-Methylphenyl)amino]-6-(3-
tetrahydrofuranyla:mino)-pyrimido[S,4-d]pyrimidine 

(170) 4-[(3-Mathyl.phenyl)amino]-6-(4-tatrahydropyranyl-
20 amino)-pyrimido[S,4-d]pyrim.i.cline 

Melting point: 226-228°C 
R:e value: 0.46 (silica gel; petroleum ether/ethyl acet­
ate/methanol = 10:10:1) 
Calculated:. 

25 Found: 
C 64.26 B 5.99 N 24.98 
~64.03 5.99 24.28 

(171) 4-[(3-Methylphenyl)amino)-6-(tetrahydrofurfuryl-
amino)-pyrimido[S,4-d]pyrim.idine 

(172) 4-[(3-Mathylphenyl)aminoJ-6-[(1-(2-hydroxyethyl)-
aminocarbonyl-1-mathyl)ethyla•ino]-pyri•id.o[S,4-d]pyrim.i.-

30 dine 
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(173) 4-[(3-Methylphenyl)amino]-6-[(1-deoxy-1-D-

sorbityl)amino]-pyrimido[5,4-d]pyrimi.dine 

Me1tinq po:i.nt: 179-182°C 
~ val.ue: 0.45 (si1ica gel.; petrol.eum ether/ethyl ac:et-

5 ate = 1:2) 

10 

Calculated: C 54.79 B 5.81 H 20.18 

Found: 54.69 S.84 20.38 

(174) 4-[(3-Methyl.phenyl)amino]-6-(p-hydroxyphenyl-
amino)-pyrimido[S,4-d)pyrimidine 

(175) 4-[(3-Metby1phenyl)ami.no)-6-[(trans-4-(N-oxido-
H,H-dimethylamino)-cyclohexyl)-ami.no)-pyrimido[S,4-
d]pyrimi.dine · 

Melting point: 182-184°C 
R.r value: 0.55 (silica gel; petroleum ether/ethyl. acet-

15 ate/methanol = 10:10:4) 
Prepared from compound 116 of Exampl.e 1 by reaction with 
hydroqen peroxi.de. 

(176) 4-[(3-Methylphenyl)aminoJ-&•[(1-methyl-N-oxido-4-
piperidinyl)-amino]-pyrimido[S,4-d]pyrimidine 

20 Melting point: 212-214°C 
R.r va1ue: 0.53 (a1umini.um oxide; petroleum ether/ethy1 
acetate/methanol = 2:8:3) 
Prepared from cam.pound 62 of Example 1 by reaction with 
hydrogen peroxide. 

25 (177) 4-[ (3-Metbyl.pbenyl) amino] -6- (4-oxo-1-
piperidiny1)-pyrimido[5,4-d]pyrimi.dine 
Prepared from compound 31 of k•mple 1 by reaction with 
pyridinium d:Lchromate. 

Melt:i.nq point: 122-124°C 
30 R.r val.ue: 0.40 (a1umini.um oxide; petrol.eum ether/ethyl 

acetate • 1:1) 

(178) 4-[(3-Methylphenyl)amino)-6-[2-(2-
hydroxyethy1oxy)ethylamino]-pyrimido[5,4-d]pyrim.dine 

· Halting point: 99-101 •c 
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Cal.cul.ated: C 59.98 B 5.92 N 24.68 
Found: 59.75 6.01 24.56 

(179) 4-[(3-Methyl.phenyl.)amino]-6-(2,3-dihydroxypropyl.-
amino)-pyrimido(S,4-d]pyrimid:i.ne 

5 Mel.ting point: 187-189°C 

10 

~ val.ue: 0.39 (s.i.1.ica gel.; petroleum ether/ethyl. acet­
ate/methanol = 10:10:2) 
Calculated: C 58. 88 B 5. 56 N 25. 75 
Found: 58.85 5.60 25.SO 

(180) 4-[(3-Methylphenyl)amino]-6-[4-(2-oxo-1-
pyrrol..iclinyl.)-phenyl.amino]-pyrim.ido[S,4-d]pyrimi.cline 
Mel.ting point: 212-214°C 
~ value: 0. 42 (silica gel; petroleum ether/ ethyl acet­
ate/methanol = 10:10:2) 

15 Mass spectrum: W = 303 

20 

25 

(181) 4 - ( P h e n y 1 am i. n o ) - 6 - ( p h e n y 1 am i n o ) -
pyrimi.do[S,4-d]pyrimicline 

(182) 4-[N-Methyl-N-phenyl-amino]-6-[N-methyl.-N-phenyl-
ami.no]-pyrimi.do[S,4-d]pyri.midine 

"(183) 4-[(4-Chloro-3-fluoro-phenyl)ami.noJ-6-(1,3-
di.hydroxy-2-metbyl.-2-propylamino)·-pyri.mi.do[S,4-d]pyri.mi.­
dine 
Melting poi.nt: >230°C 
R, value: 0.30 (a.il.ica gel.; petroleum ether/ethyl acet­
ate/methanol = 10:10:3) 
Mass spectrum: r = 378/380 

(184) 4-((3-Methylphenyl.)aminoJ-6-[4-(morphol.ino)­
carbonyl.-1-p.iperidinyl.]-pyrimido[S,4-d]pyrimi.dine 
Prepared from compound 46 of Example 1 by reaction wi.th 

30 N,N 1 -caxbonylcliim.idazole and moq»hol.ine. 
Melting poi.At: 2oa-212°c 
R, value: 0.58 (silica gel; petroleum ether/ethyl. acet­
ate/methanol • 10:8:4) 
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Mass spectrum: !t' = 433 

(185) 4-[(3-Methyl.phenyl)amino]-6-(tris-hydroxym.athyl-
methy1-amino)-pyrimido[5,4-d]pyrimidine 

Malting poin.t: 222-224°C 

5 Br value: 0.45 (silica gel.; patro1eum ether/ethyl. acet­

ate/methanol. = 10:5:2) 
Calculated: C 57.29 B S.65 N 23.58 

Found: 57.12 5.69 23.70 

(186) 4-[(3-Kethylphenyl)amino]-6-(4-acetylamino-1-
10 piperidinyl)-pyrim.ido[S,4-d]pyrim.idine 

Prepa:rad from compound 61 of Example l by reaction with . 
triethyl.amine and ac:atic anhydride. 
Mel.ting point: 225-230°C 
Br value: 0. SO (si1ica gel.; methy1ene chloride/methanol. = 

15 10:1) 
Calcul.atad: C 63.64 B 6.14 B 26.00 
Found: 63.52 6.18 25.62 

(187) 4-[(3-Matbyl.phenyl.)amino]-6-(4-mathyl.sulphonyl-
amino-1-piperidinyl.)-pyrim.ido[S,4-d]py:rimidine 

20 Prepared from compound 61 of Example 1 by reaction with 
triethyl.amine and methanesulphonyl chl.oride. 

25 

Mal.ti.ng point: 182-187°C 
Br value: 0. 60 (sil.ica gel; methylene .chloride/methanol. = 
10:1) 

(188) 4-[(3-Methylphenyl)aminoJ-6-(4-methoxycarbonyl.-
amino-1-piparidinyl)-pyrimid.o[S,4-d]pyrimicline 
Prepared from compound 61 of Bxmaple 1 by reaction with 
triathyl.amine and methyl chlorofozmata. 
Mal.ting point: 178-180°C · 

30 R.r value: 0.40 (silica gel; methylene chloride/methanol. = 
10:0.75) 

(189) 4-[(3-Methylphenyl)amino]-6-[4-(B,R-
dime1:hy1aminocarbony1)amino-1-piparicliny1)-pyrim.ido[S,4-
d]pyrimidine 
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Prepared from compound 61 of Example 1 by react.ion with 
triethy1amine and N,N-climethy1carbamoy1 ch1oride. 

Melting point: 220-227°C 
~ va1ue: 0. 53 (silica gel; methylene chloride/methanol = 

5 10:1) 

(190) 4-[(3-Methylphenyl)am.ino]-6-(4-cyanoam.ino-l-
piperidinyl)-pyrimido[S,4-d]pyrimi.c:line 
Prepared from compound 61 of Example 1 by reaction with 
cyanogen brom.ide. 

10 Melting point: 220-224°C 
~ value: 0.45 (s.ili.ca ge1; petroleum ether/ethyl acet­
ate/ methanol = 10:8:3) 
Mass spectrum: It' = 360 

(191) 4-[(3-Methylphenyl)am.ino]-6-(4-formylami.no-1-
15 p.iperi.di.nyl)-pyrimido[S,4-d]pyrimidi.ne 

Prepared from compound 61 of Example 1 by reaction wi.th 
methyl foxmate. 
Melting point: 196-198°C 
~ va1ue: 0. 58 (silica gel; methylene chloride/methanol = 

20 10:1.5) 

.25 

(192) 4-[(3-Methylphenyl)amino]-6-(4-iaopropylamino-
carbonylmethyl-1-piperazinyl)-pyrimido[S,4-d]pyrimidi.ne 
Mel.ting point: 146-151°C 
~ value: 0.42 (silica gel; petro1eum ether/ethyl acet­
ate/ methanol = 10:8:2) 
Mass spectrum: M" = 420 

(193) 4-[(3-Met:hylphenyl)amino]-6-[4-(2-hydroxymethyl-
1-pyrro1.ic:linyl)phenylami.no]-pyrimid.o[5,4-d]pyrimi.d.ine 
Prepared from the compounds of Exampl.es 2 and XX. 

30 Melting point: 2oe-210°c 
~ value: 0.50 (si.1ica gel; petroleum ether/ethyl acet­
ate/ methanol = 10:8:2) 

(194) 4-[(3-Methylphenyl)amino]-6-[(1-benzyl-4-pi.peri.d-
inyl)amino]-pyrimi.do[S,4-d]pyri•idine 
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Melting point: 143-145°C 
~ value: 0.48 (silica gel; petroleum ether/ethyl acet­

ate/ methanol = 10:8:2) 

Mass spectrum: H" = 425 

(195) 4-[(3-Methylphenyl)amino]-6-[(1-et:hoxycarbonyl-4-

piperidinyl)am.ino]-pyrimido[S,4-d]pyrimidine 
Melting point: 160-163°C 
~ value: 0.46 (silica gel; petroleum ether/ethyl acet­

ate/ methanol = 10:9:2) 
10 Calculated: C 61.90 B 6.18 N 24.06 

Found: 61.73 6.23 24.08 

(196) 4-[(3-Methylphenyl)amino]-6-[3-(2-oxo-1-pyrrol.id-
inyl)-propylamino]-pyrimido[S,4-d]pyrimidi.ne 
Melting point: 118-120°C 

15 ~ value: 0.25 (aluminium onde; petroleum ether/ethyl 
acetate/methanol = 10:10:2) 

(197) 4-[(3-Methylphenyl)am.ino]-6-[2-(1,4,7,10,13-
pentaoxacyclopentadecyl)-ethylamino]-pyrim.ido[5,4-
d]pyrimidine 

20 Melting point: 145-147°C 

25 

~ value: 0.37 (aluminium oxide; petroleum ether/ethyl 
acetate/methanol = 10:10:1) 
Calculated: C 59.48 B 6.65 N 17.34 
Found: 59.56 6.69 17.28 

(198) 4-[(3-Met:by1phenyl)amino]-6-[2-(1,4,7,10,13,16-
hexaoxac:yc1ooctadecyl)-ethy1amino]-pyrim.ido[S,4-d]pyri­
mi.dine 
Melting point: 72-74°C 
~ value: 0.29 (aluminium. oxide; ·petroleum ether/ethyl 

30 acetate/methanol = 10:10:1) 

(199) 4-[(2-Cycl.opropylphenyl)amino]-6-moz:pholino-pyri-
mi.clo[S,4-d]pyrim:lcli.ne. 
Melting po.int: 171-173°C 
Calculated: C 65.49 B 5.78 H 24.12 
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S.84 24.06 

(200) 4-[(3-Methy1pheny1)amino]-6-[4-(2-hydroxyethy1)-

1-piperazinyl]-pyrimido[S,4-d]pyrimidine 
Malting point: 140-142°C 

5 ~ value: 0 .45 (alum.inium. oxide; petroleum ether/ethyl 
acetate/methanol = 10:10:1) 

(201) 4-((4-Amino-3-cyano-phenyl)amino]-6-[(trans-4-
hydroxycyc1ohexy1)-amino]-pyrimido[5,4-d]pyrimicli.ne 

Melting point: 200°c 
10 ~ value: 0.44 (silica qel; petroleum ether/ethyl acet­

ate/methanol = 10:10:3) 

(202) 4-[(3,4-D:i.chlorophenyl)amino]-6-[(trans-4-
hydroxycyclohexy1)-amino]-pyrimido[5,4-d]pyrimidine 
Melting point: 220-222°C 

15 ~ value: 0.57 (aluminium. oxide; petroleum. ether/ethyl 
acetate/methanol =·10:10:1) 

(203) 4-[(3-Ch1oro-4-methoxy-phanyl)amino]-6-[(trans-4-
hydroxycyclohexyl)-amino]-pyrimido[S,4-d]pyrimi.dine 

Melting point: 197-199°C 
20 ~ value: 0.40 (aluminium oxide; petroleum. ether/ethyl 

acetate/methanol = 10:10:2) 
Calcu1ated: C 56.92 H 5.28 N 20.96 
Found: 56.71 5.29 20.54 

(204) 4-[(3-chl.oro-4-fluoro-phenyl)amino]-6-[(trans-4-
25 hydroxycyclohexyl)-amino]-pyrimi.do[S,4-d]pyrimid:ine 

Melting point: 222-224°C 
Calculated: C 55.60 B 4.66 B 21.61 
Found: 55.40 4.75 21.35 

(205) 4-[(4-Amino-3-nitro-phenyl)am:i.no]-6-[(trans-4-
30 hydroxycyclohexyl)-amino]-pyrimido[S,4-d]pyrimid:ine 

Malting point: 2so-2s2•c 
~ value: 0.32 (silica gel; petroleum ether/ethyl acet­
ate/methan.o1 = 10:10:2) 
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(206) 4-[(4-Chloro-3-nitro-phenyl)aminoJ-6-[(trans-4-

hydroxyayc:lohexyl)-amino]-pyrimido[S,4-d]pyrimid.ine 

Melting point: 235-237°C 
R:e value: 0.28 (silica gel; petroleum ether/ethyl acet-

5 ate/methanol = 10:10:3) 
Calculated: C 51.99 B 4.36 N 23.57 

Found: 51.70 4.45 23.78 

(207) 4-[(4-Ami.no-3,5-dichl.oro-phenyl)amino]-6-[(trans-
4-hydroxycyclohexy1)-amino]-pyrimido[S,4-d]pyrimicline 

10 Melting point: 250-252°C 

15 

R:e value: 0.23 (silica gel; petroleum ether/ethyl acet­

ate/methanol = 10:10:3) 

Calculated: · C 51.43 B 4.55 N 23.32 

Found: 51.55 4.70 23.35 

(208) 4-[(3-Methylphenyl)ami.no]-6-butyloxy-pyrimido-
[S,4-d]pyrimidine 

Melting point: 54-56°C 

R:e value: 0 . 67 (silica gel; petroleum ether I ethyl acet~ 

ate = 10:7) 
20 Mass spectrum: r = 309 

(209) 4-[(3-Methylphenyl)amino]-6-(1,3-dihydroxy-2-
propylamino)-pyr:i.mido[S,4-d]pyrimidine 
Melting point: 170-172°C 

~ value: 0.27 (silica gel; _petroleum ether/ethyl acet-
25 ate/methanol = 10:10:3) 

Calculated: C 58.88 B 5.55 N 25.75 
Pound: 58.65 5.57 25.80 

(210) 4- [ (3-Chloro-4-fluoro-phenyl) amino)-6- [ (2-hydroxy-
1-phenyl) -1-et:hylami.no]-pyrimid.o [5, 4-d]pyrimidine 

30 (211) 4- [ (3-Chloro-4-fluoro-phenyl) ami.no]-6-( (2-hydroxy-

2-phenyl) -1-ethyl.amino]-pyrimid.o [5, 4-d]pyrimidine 

(212) 4-[(3-Chloro-4-fluoro-phenyl)aaino]-6-((1-
hydroxy-3-phenyl)-2-propylamino]-pyrimido[S,4-



- 120 -

dlpyrimidine 

(213) 4-[(3-Chloro-4-fluoro-phenyl)aminoJ-6-[(1-hydroxy-
1-phenyl)-2-propylamino]-pyrimi.do[S,4-d]pyrimi.dine 

Melting point: 234-236°C 
5 ~ value: 0.42 (silica gel; petroleum ether/ethyl 

acetate/methanol = 10:10:1) 

Mass spectrum: It' = 424 

(214) 4•[(3-Ch1oro-4-fluoro-phenyl)amino]-6-[(l,3-

dihydroxy-1-phenyl)-2-propyl.amino]-pyrimido[S,4-

10 d]pyrimidine 
Mel.ting point: 176-178°C 
~ value: 0;48 (sl.lica gel; petroleum ether/ethyl 

acetate/methanol = 10:10:2) 

(215) 4-[(3-Cbloro-4-fluoro-pbenyl)amino]-6-[(1,3-

15 dibydroxy-1-(4-nitropbenyl))-2-propylamino]-pyrimido[S,4-
d] pyrimidine · 

(216) 4-[(3-Ch1oro-4-flucro-phenyl)amino]-6-[(1-hydrox:y-

3-methcxy-1-phenyl)-2-propylamino]-pyrimido[5 ,4-
d]pyrimidine 

20 (217) 4- [ (3-Chloro-4-fl.uoro-pbenyl) amino] -6- [ (1-hydroxy-

3-methyl) -2-buty1amino] -pyrimido [5, 4~dlpyrimidine 

(218) 4- [ (3-Chloro-4-fl.uoro-phenyl.) am1.no] -6- [l­

(hydroxymethy1) -cyclopentylaaino] -pyrimido [5, 4-

d]pyrimidine 

25 (219) 4- [ (3-Cbloro-4-fluoro-phenyl) amino] -6- [ (2-hydroxy-
2- ( 3-hydroxypbeny1)) -1-ethylam.l.no] -pyrimido [ S, 4-
d] pyrimi.dine 

(220) 4-[(3-Ch1oro-4-fluoro-phany1)amino]-6-[(2-hydroxy-
2-(4-hydroxyphenyl) )-1-ethylamino]-pyrimido[S,4-

30 d]pyri•idine 

I , 
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(221) 4- [ (3-Chloro-4-:fluoro-phenyl) amino] -6- [ ( 1-hyd:r:oxy-
1- ( 4-hydroxypheny1)) -2-propy1amino J -pyrimido [ S, 4-

d]pyrimidine 

(222) 4-[(3-Chloro-4-:fluoro-phenyl}am:i.no]-6-[tria-(3-
5 hydroxypropyl)-methylamino]-pyrimido[S,4-d]pyrimidine 

10 

15 

(223) 4-[(3-Cbloro-4-:fluoro-phenyl)amino]-6-[N-
methyl-N-(2-hydroxyethyl)amino]-pyrimid.o[S,4-d]pyrimidine 

(224) 4-[ (3-Chloro-4-fluoro-phenyl) amino] -6- [3-carboxy-1-
propylamino]-pyrimido [S, 4-d]pyrimidina 

(225) 4-((3-Chloro-4-fl.uoro-phenyl)amino]-6-[3-
aminocarbonyl-1-propylamino]-pyrimido[S,4-d]pyrimidine 

(226) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-[3-(R-
methylaminocarbonyl) -1-propyl.amino] -pyrimido (5, 4-
d]pyrimidine 

(227) 4-[(3-Chloro-4-:fluoro-ph&nyl)amino]-6-(3-(N,N-
dimethylaminocarbonyl)-1-propylamino]-pyrimido[S,4-
d]pyrimi.dine 

(228) 4-[(3-Chloro-4-:fluoro-phenyl)amino]-6-(3-(R-
:fozmylamino)-1-propyl.amino]-pyr;mic:lo[S,4-d]pyrimidine 

20 . (229) 4-[(3-Chloro-4-:fluoro-phenyl)amino]-6-(3-

25 

(methoxycarbonyl.amino)-1-propy1amino]-pyrimido(5,4-
·d]pyrimidine 

(230) 4-[(3-Chloro-4-:fluoro-phenyl)amino]-6-[2-(H-
acety1amino)-1-et:.hyl.amino]-pyrimido[S,4-d]pyrimidine 

(231) 4-[(3-Chloro-4-fluoro-pb.enyl)aminoJ-6-[3-amino-
2-hydroxy-1-propylamino]-pyrimido[S,4-d]pyrimidine 

(232) 4-[(3-Cbloro-4-:f1uoro-phenyl)amino]-6-[3-
(morphol.ino)-1-propyl.amino]-pyrimido[5,4-d]pyrimidine 
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4-[(3-Chloro-4-fluoro-phenyl)aml.no]-6-[2-(l-

piperazinyl)-1-ethylamino]-pyrimido[S,4-d]pyrimicline 

(234) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-[2-(1-

pyrro1icliny1)-1-ethylamino]-pyrimiclo[5,4-d]pyrimicline 

(235) 4-[(3-Cbloro-4-fluoro-phenyl)amino]-6-[3-

hydroxymethy1-1-p~paridinyl]-pyr;m;do[5,4-d]pyrimicline 

(236) 4-[(3-chloro-4-f1uoro-pheny1)amino]-6-[(trans-

4-(metboxycarbony1-metbyloxy)cycl.ohexyl)-am.ino]­

pyrimido(5,4-d]pyrimicline 

10 Prepared from the compounds of.Examples 2 and XXVI. 

~ value: 0 ~32 (silica gel; petroleum ether/ethyl 

acetate/methanol = 10:10:1) 

Mass spectrum.: It' = 460 

(237) 4-[(3-Cbl.oro-4-fluoro-phenyl.)amino]-6-[(trans-

15 4-(carboxy-metbyl.oxy)cyc1ohexyl)-amino]-pyrimiclo[5,4-

d]pyrimicline 
Prepared from the compound 236 of Example 1 by reaction 

with sodium hydroxide soluti.on in a methanol/ 

tetrabydrofuran mixture. 

20 Mel.ting point: 263-265°C 

~ value: 0 .42 (sil.ica gel.; petroleum ether/ethyl 

acetate/methanol. • 10:10:3) 

Mass spectrum.: It' = 446 

(238) 4-[(3-Cbl.oro-4-fl.uoro-pbenyl.)amino]-6-[(trans-4-

25 (K ,H-dimethyl.aminocarbonyl.-methyl.oxy) cyclohexyl.) -amino] -

pyrimiclo[S,4-d]pyrimicline 

(239) 4-((3-Chl.oro-4-fl.uoro-phenyl.)amino]-6-[(trans-

4-(morpbol.inocarbonyl.-matbyloxy)cycl.obexyl)-amino)­

pyrimiclo[S,4-d]pyrimiclina 

30 (240) 4-[ (3-Ch1C)%'.o-4-fluoro-phany1)amino] -6-[ (trans-4-(2-

mathoxycarbony1-ethy1) cyc1ohexy1) -md.no] -pyrimido [5, 4-

d]pyrimicline 
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Prepared from the compounds of Examp1es 2 and XXIII. 

Melting point: 144-146°C 
R:e value: 0.62 (silica gel; petroleum ether/ethyl 

acetate/methanol • 10:10:1) 

5 (241) 4-[(3-Ch1oro-4-fl.uoro-pbenyl.)amino]-6-[(trans-4-(2-
carboxy-ethyl) cyclohexyl) -aminoJ-pyrimido[5, 4-

dJpyrimidine 
Prepared from the compound 240 of Example 1 by reaction 

wi. th sodium hydroxide solution in a methanol/ 

10 tetrahydrofuran mixture. 
Malting point: 29B-300°C 

R:r va1ue: 0.25 (silica gel.; petroleum ether/ethyl . 

acetate/methanol = 10:10:2) 

(242) 4-[(3-Chloro-4-fl.uoro-phenyl)aminol-6-{(trans-4-(2-
15 N,N-dimethylaminocarbonyl-ethyl)cyclohexyl)-aminol­

pyrimido[S,4-d]pyrimi.dine 

20 

(243) 4- [ (3-Chloro-4-fl.uoro-phenyl) amino] -6- [ (trans-4- (2r 

morpholi.nocarbonyl-ethyl)cyclohexyl.)~aminoJ-pyrimi.do[S,4-

d]pyri.midine 

(244) 4-[(3-Chloro-4-fluoro-phenyl)ami.no]-6-[(trans-
4-(methoxycarbonyl)cyclohexy1-methyl)-aminoJ­

pyrimi.do[S,4-d]pyrim.dine 
Prepa.red from the compounds of Examples 2 ·and XXVII. 
Melting point: 200-202°c 

25 ~ value: 0.63 (silica gel; P.trol.eum ether/ethyl. 
acetate/methanol = 10:10:1) 

Mass spectrum: M" = 444 

(245) 4-[(3-Chloro-4-fluoro-pbenyl)ami.no]-6-[(trans-

4-carboxy-cyclohexyl-methyl)-aminoJ-pyrimido[S,4-

30 d]pyrimidina 
Prepared from the compound 244 of Bxample 1 by react3.on 
with sodium hydroxide solution in a methanol./ 
tetrahydrofuran mixture. 
Mal.ting point: 269-271°C 
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~ val.ue: 0.58 (s.il.ica gel.; petrol.aum et:her/ethyl 

acetate/methanol. = 10:10:3) 

Mass spectrum.: M" = 430 

(246) 4-[(3-Chloro-4-fl.uoro-phenyl.)amino]-6-[(trans-4-

5 (N,N-dimethyl.ami.no-carbonyl.)cyalohexyl.-m.ethyl)-amino]­

pyrimido[S,4-dJpyrimidine 

10 

(247) 4-[(3-Chloro-4-fluoro-phanyl.)amino]-6-[(trans-

4-(morphol.inocarbonyl)cycl.ohexyl.-methyl)-amino]­

pyri:mido[S,4-d]pyrimicline 

(248) 4-[(3-Chloro-4-fl.uor~-phenyl.)amino]-6-

isopropoxy-pyrimido_(S,4-d]pyrimid:i.ne 

Mel.ting poi.zit: 125-127°C 

R;t val.ue: 0.42 (silica gel.; petrol.eum ether/ethyl. acetate 

= 10:5) 
15 Mass spectrum.: x+ = 333 

20 

(249) 4-[(3-Chl.oro-4-fl.uoro-phenyl)amino]-6-(4-

tetrahydropyranyl.oxy)-pyrimido[S,4-d]pyri:midine 

(250) 4-[(3-Cbloro-4-fluoro-phenyl.)amino]-6-(3-

tetrahydrofuranyl.oxy)-pyrimido[S,4-d]pyrim.idine 

(251) 4-[(3-Chloro-4-fluoro-phenyl)a:mino]-6-[trans-4-

hydroxycyclobexyl.oxy] -pyrimido [S ,·4-d]pyrimid.ine 

Mel.ting po.int: 200-202°C 
~ val.ue: 0.35 (a.il..ica gel.; petroleum ether/ethyl 

acetate/methanol. = 10:10:1) 
25 Maas apeatrum: H"' • 362 

(252) 4-[(3-eh1oro-4-fluoro-phenyl.)amino]-6-(2-

tetrahydropyrany1-methyloxy)-pyrimiclo[S,4-d]pyrimi.cline 

(253) 4-[(3-chloro-4-fluoro-phanyl)amino]-6-[t:rans-4-
(methoxycarbonyl)~cyc1ohaxy1oxy]-pyrimido[5,4-

30 d]pyrimidine 

I ' 
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(254) 4-[(3-Chloro-4-fluoro-pheuyl)aminoJ-6-[trans-4-
carboxy-cyclobexyloxy]-pyrimiclo[5,4-d]pyrimi.cline 

(255) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-[trans-4-
(N,N-dimethylam;nocarbony1)-ayc1ohexyloxy]-pyrimi.do(S,4-

S d]pyrimicline 

(256) 4- [ (3-Chloro-.4-fluoro-phenyl) amino] -6- [trans-4- (N­
methylaminocarhonyl) -cyclohexyloxy] -pyrimido [ 5, 4-
d]pyr:i.micline 

(257) 4-[(3-Chloro-4-fluoro-phenyl)ami.no]-6-[trans-4-
10 (aminocarbonyl)-cyclohexyloxy]-pyrimido[S,4-d]pyrimi.clina 

(258) 4-((3-Chloro-4-fluoro-phenyl)amino]-6-[trans-4-
(N,N-dimethylamino)-cyclohexyloxy]-pyrimido[S,4-
d]pyrimid1ne 

(259) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-[trans-4-(N-
15 acatylamino)-cyclohexyloxy]-pyrimido[S,4-d]pyrimidine 

(260) 4-[(3-Chloro-4-fluoro-phe~yl)amino]-6-[trans-4-(N­

methylsulphonylamino)-cyclohexyloxy]-pyrimido[S,4-
d]pyrimicline 

(261) 4-[(3-Chloro-4-fluoro-phanyl)amino]-6-[trans-4-(N-
20 methoxycarbony1amino)-cycl.ohexy1oxy]-pyrimido[5,4-

d]pyrimiclina 

25 

(262) 4-[(3-Ch1oro-4-fluoro-phenyl)amino]-6-[trans-4-
(N-tert-buty1oxycarbonylamino)-cyclohexyloxy]­
pyrimido[S,4-d]pyrimicline 

(263) 4-[(3-Chloro-4-fluoro-phenyi)amino]-6-(1-
methyl-4-pipariclinyloxy]-pyrimido[S,4-d]pyrimicline 
Malting point: 129-131°C 
~ value: O. 48 (a1umi.nium. oxide; petroleum ether/ ethyl 
acetate = 1:1) 

30 Hass spectrum: It' • 389 
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(264) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-[1-acetyl-4-

pipericlinyloxy]-pyrimic:lo[5,4-d]pyrimi.dina 

(265) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-[1-

methylsulfonyl-4-piperidinyl.oxy]-pyrimido[S,4-

5 d]pyrimidine 

(266) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-£1-tert-

buty1oxycarbony1-4-piperidiny1oxy]-pyrimido[5,4-

d]pyrimidine 

(267) 4-[(3-Chloro-4-fl.uoro-phenyl.)amino]-6-[1-

10 methoxycarbonyl.-4-pipe·ridiny1oxy) -pyrimido [5, 4- . 

d]pyrimidina 

(268) ~-[(3-Ch1oro-4-f1uoro-pheny1)aminoJ-6-[2-

methoxyethyl.oxy]-pyrimido[S,4-d)pyrimidine 

(269) 4-[(3-Chl.oro-4-fluoro-phenyl)amino]-6-[2-

15 hydroxyethyloxy]-pyrimido[S,4-d]pyrimidi~e 

.20 

(270) 4-[(3-Chloro-4-fluoro-phenyl)aminoJ-6-[1-methoxy-2-

propyl.oxy]-pyrimido[S,4-d]pyrimic:line 

(271) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-all.yloxy-

pyrimido[S,4-d]pyrimidine 

(272) 4-[(3-Chloro-4-f1uoro-phenyl)amino]-6-

[cyc1obutyloxy]~imido[5,4-d]pyrimidine 

(273) 4-[(3-Chloro-4-fluoro-phanyl)amino]-6-(3-(3-methyl­

oxetanyl)-methyloxy]-pyrimido[S,4-d]pyrimidine 

(274) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-(2-

25 tetrahydropyranyl.-methyl.oxy]-pyri.Jddo[S,4-d]pyrimiclina 

(275) 4-((3-Chloro-4-fl.uoro-phenyl.)amino]-6-[3-

hy~oxy-cycl.opetatyloxy]-pyrimi.do[S,4-d)pyrimidina 



s 
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(276) 4-[(3-Chloro-4-fluoro-phanyl)amino]-6-[2-hydroxy­

cyclohexyloxy]-pyriml.clo[S,4-d]pyrimid:ine 

(277) 4- [ (3-Chloro-4-fluoro-phenyl) amino] -6-[3-hydroxy­

cyclohaxyloxy]-pyrim:i.do [S, 4-d]pyrimidine 

(278) 4-((3-Chloro-4-fluoro-phanyl)amino]-6-[1-N,N-
dimathylamino-2-propyloxy]-pyrimido[S,4-d]pyrimidine 

(279) 4-((3-Chloro-4-fluoro-phenyl)aminoJ-6-[2-
(m.orpholino)-athyloxy]-pyrim.ido[S,4-d]pyrimidine 

(280) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-[1-m.ethyl-3-
10 pyrrolidinyloq]-pyrimido[S,4-d]pyrimidine 

(281) 4-[(3-Chloro-4-fluoro-phanyl)amino]-6-[1-methyl-3-
pipericlinyloxy]-pyrim.ido(S,4-dlpyrimidine 

(282) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-[1-mathoxy-2-
m.ethyl-2-propylam.:i.no]-pyrimido[S,4-d]pyrimidine 

15 (283) 4-[(3-Chloro-4-fluoro-phenyl)aminoJ-6-[3-amino-1-
pyrrolidinyl]-pyrim.ido[S,4-d]pyrim.idina 

(284) 4-[(3-Chloro-4-fluoro-phanyl)ami.no]-6-[3-N,N-
dim.athylamino-1-pyrrolidinyl]-pyrimido[S,4-d]pyrimi.dine 

(285) 4-[(3-Chloro-4-fluoro-phenyl)am.ino)-6-(3-
20 acatylamino-1-pyrrolidinyl]-pyrimido[S,4-d]pyrimidine 

(286) 4-[(3-Chloro-4-fluoro~phenyl)am.ino]-6-[3-

cyanoami.no-1-pyrrolidinyl]-pyrimido[S,4-d]pyrim.idine 

(287) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-[3-
methylaulphonylamino-1-pyrrolidinyl]-pyrim.ido[S,4-

25 d]pyrimidine 

(288) 4-[(3-Chloro-4-fluoro-phenyl)am.ino]-6-[3-
m.ethoxycarbonylamino-l~pyrrolidinyl]-pyrimido[S,4-
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d]pyrimicline 

(289) 4-[(3-Chloro-4-fluoro-phenyl)aminoJ-6-[3-
form.ylamino-1-pyrrolidinyl]-pyrimido[S,4-d]pyrimicline 

(290) 4-[(3-Ch1oro-4-fluoro-phenyl)amino]-6-(3-N,N-
5 climethyl.aminocarbon.ylam.ino-1-pyrrolidinyl]-pyrimido[S,4-

d]pyrimidine 

(291) 4-[(3-Chloro-4-fluoro-phellyl)amino]-6-[3-amino-
1-piperidinyl]-pyrimido[S,4-d]pyrimidine 

(292) 4-[(3-Chl.oro-4-fluoro-pbenyl)amino]-6-[3-N,N-
10 c:limethylam.ino~l-piperidinyl]-pyrimi.clo[S,4-d]pyrimi.dine 

(293) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-(3-
acetyl.amino-1-piperidinyl]-pyrimido[S,4-d]pyrimidine 

(294) 4- [ (3-Chloro-4-fl.uoro-phenyl.) amino] -6- [3-

methoxycarbonylamino-1-piperidinyl] -pyrimido [5, 4-
15 d]pyrimidine 

(295) 4-((3-Chloro-4-fluoro-phenyl)aminoJ-6-[3-
methylsulphonylamino-1-piperidinyl]-pyrimido[S,4-
d]pyrimi.cline 

(296) 4-[(3-Chloro-4-fiuoro-phenyl.)amino]-6-[3-
20 pyrrolidinylamino]-pyrimido[S,4-d]pyrimidi.ne 

(297) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-(1-methyl-3-
pyrrolidinylamino]-pyrimido[S,4-d]pyrimi.dine 

(298) 4-[(3-Cbloro-4-fluoro-phenyl)amino)-6-[1-acetyl-3-
pyrrolidi.nylami.no]-pyrimido[S,4-d]pyrimidine 

25 (299) 4- [ (3-Ch1oro-4-fluoro-pheny1hmino] -6- [1-ayano-3-
pyrrolidi.nylami.no] -pyrimido [5, 4-d]pyrimidine 

(300) 4-[(3-Chloro-4-fl.uoro-phenyl)amino]-6-[1-
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methylsu1phonyl-3-pyrro1idinylamino]-pyrimido[S,4-

d]pyrimidine 

(301) 4-[(3-Ch1oro-4-f1uoro-phanyl)amino)-6-[1-
methoxycarbonyl-3-pyrrolidinylamino]-pyrimido[S,4-

S d]pyrimicline 

(302) 4-[{3-chloro~4-fluoro-phanyl)am.ino]-6-[1-formyl-3-

pyrrolidinyl.amino]-py:r:im.ido[5,4-d]pyrimidina 

(303) 4-[(3-Ch1o:r:o-4-f1uoro-phenyl)am.ino]-6-[1-(N,N-
climathy1aminocarbonyl)-3-pyrro1idinylamino]-pyrimi.do[S,4-

10 d]pyrimicline 

(304) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-[3-
piperidinylam.ino]-pyrimido[S,4-d]pyrimidine 

(305) 4-[(3-Chloro-4-f1uoro-phanyl)amino]-6-[1-methyl-3-
piperidinylamino]-pyrimi.do[S,4-d]pyrim.idine 

15 (306) 4-[(3-Chloro-4-f1uoro-pheny1)a:mi.no)-6-[1-acety1-3-
piperidinylamino]-pyrimido[S,4-d]Pl.'rimidine 

20 

(307) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-[1-
mathoxyca:r:bony1-3-piperidinylamino]-py:r:imido[5,4-
d]pyrimidine 

(308) 4-[(3-Chloro-4-fluo:r:o-phenyl)amino]-6-[1-· 
methylsulfony1-3-piperidiny1amino]-pyrimido[5,4-
d]pyrimidine 

(309) 4-[(3-Chloro-4-fluo:r:o-phenyl)amino]-6-[2,5-
d.imethyl-1-piperazinyl)-pyrimido[S,4-d)pyrimiclina 

25 (310) 4-((3-Chlo:r:o-4-fluoro-phenyl)mdno]-6-[3-mathyl-1-
piperazinyl]-pyrimido[S,4-d]PJ'rimidine 

(311) 4-[(3-Cbloro-4-fluoro-phenyl)amino)-6-[4-(2-
aminoethy1)-1-piperazinyl.]-pyrim.i.do[S,4-dJpyrim.i.dine 
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(312) 4-[(3-Ch1oro-4-f1uoro-phenyl)amino]-6-[4-(2-(2-
hydroxyethy1oxy)ethy1)-1-piperasinyl]-pyri.mi.do[S,4-

d]pyrimidine 

(313) 4-[(3-Ch1oro-4-fluoro-phenyl)am.ino]-6-[2-butyloxy]-

5 pyrimido[S,4-d]pyrimidine 

(314) 4-[(3-cbloro-4-f1uoro-phenyl)amino]-6-(trans-4-
methcxy-ayclohexyloxy]-pyrimido[S,4-d]pyrimidine 

(315) 4-[(3-Ch1oro-4-f1uoro-phenyl)am.ino]-6-(l,3-
clihydroxy-2-propylam.ino)-:-pyrim.ido[S,4-d]pyrimidine 

10 Malting point: 213-218°C 

15 

R.t value: 0.37. (silica gel; petroleum ether/ethyl acetate 

= 10:8) 

(316) 4-[(3,4-Di.chloro-phenyl)aia.ino]-6-(1,3-dihydroxy-2-
propylamino)-pyrimi.do[S,4-d]pyrimi.dine 

(317) 4-[(3-Chloro-phenyl)amino]-6-(1,3-d.ihydroxy-2-
propy1amino)-pyrimido[S,4-dJpyrimidine 

(318) 4-[(3-Bromo-phenyl)am.ino]-6-(1,3-dihydroxy-2-
propylam:i.no)-pyrimi.do[S,4-d]pyrim.icline 

(319) 4-[(3-Ni.tro-phenyl)amino]-6-(1,3-dihydroxy-2-
20 propylamino)-pyrimi.do[S,4-d]pyri•idine 

25 

(320) 4-[(3-Bthynyl-phenyl)amino]-6-(1,3-dihydrox:y-2-
propylamino)-pyrimido[S,4-d]pyriliaidine 

(321) 4-[(3,4-Di.chloro-phenyl)amino]-6-(1,3-dihydroxy-2-
methyl-2-propylamino)-pyrimi.do[S,4-d]pyrimi.dine 

(322) 4-[(3-Chloro-phenyl)a:mino]-6-(1,3-dihydroxy-2-
methyl-2-propylamino)-pyrim.ido[S,4•d]pyrimi.dine 

(323) -[(3-Bromo-phenyl)~no]-6-(1,3-dihydroxy-2-

met:hyl-2-propylamino)-pyrimic:lo[S,4-d]pyrimidine 
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(324) 4-[(3-Hitro-phenyl)amino]-6-(1,3-dihydroxy-2-

methy1-2-propy1amino)-pyrimido[5,4-d]pyrimidine 

(325) 4-[(3-Ethyny1-pheny1)amino]-6-(1,3-clihydroxy-2-

methyl-2-propy1amino)-pyrimido[5,4-d]pyrim:i.dine 

(326) 4-[(3-Mathy1-phenyl)amino]-6-(1,3-dibydroxy-2-

methy1-2-propy1amino)-pyrimido[S,4-d]pyrimidi.ne 

(327) 4- I (3-Ch1oro-4-f1uoro-pheny1) amino]-6- (1-hydroxy-2-
methy1-2-propylamino) -pyrimido [5, 4-d]pyrim.icline 

Melting point: 255-259°C 
10 ~ value: 0. 54 (silica qe1; ethy1 acetate/methanol = 

20:1) 

(328) 4-[(3,4-Dichloro-phenyl)amino]-6-(1-hydroxy-2-

methy1-2-propy1amino)-pyrim.ido[S,4-d]pyrimidine 

(329) 4- [ (3-Chloro-phenyl.) amino] -6- (1-hydroxy-2-metbyl.-2-

15 propylamino)-pyrimido[S,4-d]pyrimidine 

20 

(330) 4-[(3-Bromo-phenyl)amino]-6-(1-hydroxy-2-

methyl-2-propylamino)-pyrimido[S,4-d]pyrimidine 

(331) 4- [ (3-Nitro-phenyl) amino] -6-(1-hydroxy-2-methyl-2-
propylamino) -pyrimi.do [S, 4-.d] pyrimidine 

(332) 4-[(3-Ethyny1-phenyl)amino]-6-(1-hydroxy-2-methyl-
2-propylamino)-pyrimido[5,4-d]pyrimidine 

(333) 4- [ (3-Nitro-phenyl) ..-ino] -6- [ ( trans-4-
hydroxycyclobexyl)-ami.no]-pyrimido[S,4-d]pyrimidine 

(334) 4-[(3-Etbynyl-phenyl)ami.no]-6-[(trans-4-

25 hydroxyayc1ohexy1)-ami.no]-pyrimido[5,4-d]pyrimic:line 

(335) 4-[(3-Cb1oro-4-f1uoro-phenyl)amino]-~-[(4-

ami.noc:yc1ohexyl)ami.noJ-pyrimido[S,4-d)pyrimidine 
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(336) 4-[(3,4-Dichloro-phenyl)amino]-6-[(trans-4-

am.inocyc1ohexyl.)amino]-pyrimi.do[S,4-clJpyrimidine 

(337) 4-[(3-Chloro-phenyl)amino]-6-[(trans-4-

am.inocyc1ohexyl)amino]-pyrimido[S,4-d)pyrimidine 

5 (338) 4-[(3-Bromo-phenyl)amino]-6-[(trans-4-
a:mi.nocyclohexyl)amino]-pyrimido[S,4-d]pyrimidine 

(339) 4--[(3-Hitro-phenyl)amino]-6-[(trans-4-

aminocyc1ohexyl)amino]-pyrimido[5,4-d)pyrimidine 

(340) 4- [ (3-Ethynyl-phenyl) amino] -6- [ (trans-4-

10 am.inocyc1ohexyl)IUIU.no]-pyrimido(5,4-d)pyrimidine 

(341) 4-[(3-Chloro-4-fluoro-phenyl)am..ino]-6-[(trans-

4-dimethylaminocyclohexyl)amino]-pyrimido[S,4-
d]pyrimi.dine 

(342) 4-[(3,4-Dichloro-phanyl)amino]-6-[(trans-4-

15 climethylami.nocyclohexyl)am..ino]-pyrimido[S,4-d]pyrimi.dine 

20 

(343) 4-[(3-Chloro-phenyl)amino]-6-[(trans-4-
climethylami.nocyclohexyl)amino]-pyrimido[S,4-d]pyrimidine 

(344) 4- [ (3-Bromo-phenyl.) amino] -6- [ (trans-4-
dimethylami.noayc1ohexyl.)amino]-pyrimido[5,4-d]pyrimidine 

(345) 4-[(3-Hitro-phenyl.)amino]-6-[(trans-4-
climethylami.noayclohexyl.)amino]-pyrimido[S,4-d]pyrimi.dina 

(346) 4- C (3-Ethynyl-phenyl.) amino] -6- [ (trans-4-
climethyl.aminocyclobexyl.) amino]-pyrimido [5, 4-d]pyrimidine 

(347) 4-[(3-~oro-4-fl.uoro-phenyl.)am..ino]-6-[(trans-

25 4-acetyl.aminocyclohexyl.)amino]-pyrimic:lo[S,4-d]pyrimidine 

(348) 4-[(3,4-Dichl.oro-phenyl.)aminoJ-6-[(trans-4-
acetyl.aminocycl.ohexyl)•ndno]-pyrimido[S,4-d]pyrimidine 
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(349) 4-((3-Chl.oro-phenyl.)am.ino]-6-[(trans-4-

acetylaminocyclohexyl.)am.ino]-pyri•ido[5,4-d]pyrimi.dine 

(350) 4-[(3-Bromo-phenyl.)am.ino]-6-[(trans-4-

acetyl.aminocyclohexyl.)amino]-pyrimido[S,4-d]pyrim.idine 

5 (351) 4-[(3-Nitro-phenyl)am.ino]-6-[(trans-4-

acetyl.aminocyclohexyl)amino]-pyrimido[S,4-d]pyrimidine 

(352) 4-[(3-Bthynyl-phenyl.)aminoJ-6-((trans-4-

acetylaminocyclohexyl)amino]-pyrimido[S,4-d]pyrimi-dine 

(353) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-[(trans-

10 4-mathyl.sulphonylaminocyclobexyl.)amino}-pyrimi.do[5,4-

15 

d]pyrimidine 

(354) 4-[(3,4-Dichloro-phenyl)amino]-6-[(trans-4-

methylsulphonylaminocyclohexyl)amino]-pyrim.ido[S,4-

d]pyrimidine 

(355) 4-[(3-Chloro-phanyl)amino]-6-[(trans-4-

methylsulphonylaminocycl.ohexyl)amino]-pyrimido[S,4-

d]pyrimidine 

(356) 4-((3-Bromo-phenyl)amino]-6-[(trans-4-

mathyl.aul.phonylaminocyclohaxyl..) amino] -pyrim.ido [5, 4-

20 d]pyrimidine 

(357) 4-[(3-Ritro-phenyl)amino]-6-[(trans-4-

methylaul.phonylam.inocyclohexyl.)amino]-pyrim.ido[S,4-

d]pyrimidine 

(358) 4-[(3-Bthynyl-phenyl)amino]-6~[(trans-4-

25 methylsulphonylaminocyclobexyl)amino]~pyrim.ido[S,4-

d]pyrim.idine 

(359) 4-((3-Ch1oro~4-fl.uoro-pbenyl)amino]-6-[(trans-

4-metboxycyclohaxyl)ma.ino]-pyrimido[S,4-d]pyrimicline 



-~~.....--------·-.. •-r·---·-----~ ........ """"""-----='""'"""--===---=~---------·· • ••••••-••- --• 

- 134 -

(360) 4-[(3,4-Di.chloro-phanyl)ami.noJ-6-[(trans-4-

methoxycyc1ohexyl)amino]-pyrimido[S,4-dJpyrimidine 

(361) 4-[(3-Ch1oro-phenyl)amino]-6-[(trans-4-

methoxyc:yclohaxyl)amino]-pyrim.ido[S,4-d]pyrimi.dine 

5 (362) 4-[(3-Bromo-phany1)amino]-6-[(trans-4-

methoxycyc1ohaxy1)amino]-pyrimic:lo[S,4-d]pyrimi.di.ne 

(363) 4-·[ (3-Ri.t.ro-phenyl) ami.no] -6- [ (trans-4-

methoxycyc1ohexy1)aminoJ-pyrim.ido[5,4-d]pyrim1dine 

(364) 4-[(3-Bthyny1-pheny1)aaino]-6-[(trans-4-

10 methoxycyclohegy1)amino]-pyrimido[5,4-d]pyrimi.di.ne 

15 

(365) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-[trans-4-

carboxy-cyc1ohexylamino]-pyrimi.c:lo[5,4-d]pyrim.idi.ne 

(366) 4-[(3,4-Dich1oro-phenyl)amino]-6-[trans-4-carboxy­

cyclohaxylamino]-pyrimi.do[5,4-dJpyrimidine 

(367) 4-[(3-Ch1oro-phanyl)amino]-6-[trans-4-carboxy-

cycl.ohexylamino)-pyrim.ic:lo[S,4-d]pyrimidine 

(368) 4-[(3-Bromo-phenyl)aminoJ-6-[trans-4-carboxy-

cyclohexylamino]-pyrimic:lo[S,4-d]pyrimi.di.ne 

(369) 4-[(3-Ni.tro-phanyl)amino]-6-[trans-4-carboxy-

20 cyc1ohaxylamino]-pyrimido[5,4-d]pyrimidine 

(370) 4-[(3-Et:hynyl-phenyl)amino]-6-[trans-4-carboxy-

cyclohexylamino]-pyrimido[S,4-d]pyrimidine 

(371) 4-((3-Cb1oro-4-f1uoro-pheny1)amino]-6-[t.rans-4-

(N,N-dimathylaai.no-carbonyl)cyc1ohexy1ami.no]-

25 pyrimido[S,4-d]pyrimi.dine 

(372) 4-[(3,4-Di.chloro-pheny1)amino]-6-[trans-4-(R,N-
dimethy1amino-carhony1)cyc1ohexylamino]-pyr~do[5,4-
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d]pyrimidine 

(373) 4-[(3-Chloro-phenyl)am.ino]-6-[trans-4-(N,N-

dimetbylam.ino-carbonyl)cyclohexylami.no]-pyrimido[S,4-

d]pyrimidine 

(374) 4-[(3-Bromo-phenyl)amino]-6-[trans-4-(N,N-

dimetbylamino-carbonyl)cyclohexy1amino}-pyrimido[5,4-

d]pyrimidine 

(375) 4-[(3-Nitro-phenyl)am:i.no)-6-[trans-4-(N,N-

dimethylamino-carbonyl)cyclohexylamino]-pyrimido[S,4-

10 d]pyrimi.dine 

(376) 4-[(3-Bthynyl-phenyl)am.ino)-6-[trans-4-(N,N-

dimethylamino-carbonyl)cyclohexylam:i.no]-pyrim.ido[S,4-

d]pyrimidine 

(377) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-[trans-4-

15 (morpholinocarhonyl)cyclohexylamino]-pyr:i.mido[S,4-

d]pyrimidine 

20 

(3?8) 4-[(3,4-Dichloro-phenyl)amino]-6-[trans-4-

(morphol:i.nocarbonyl)cyclohexylamino]-pyrimido[S,4-

d]pyrim.d:i.ne 

(379) 4-[(3-Cbloro-phenyl)amino]-6-{trans-4-

(morpho1inocarbonyl)cyc1ohexy1amino]-pyrimido[S,4-

d]pyrimidine 

(380) 4-[(3-Bromo-phenyl)amino)-6-[trans-4-

(morpholinocarbonyl)-cyclohexylamino]-pyrimido[S,4-

25 d]pyrimidine 

(381) 4-[(3-Nitro-phenyl)amino]-6-[trans-4-

(morpholinocarbonyl)cyclohexylamino]-pyrimido[S,4-

d]pyrimidi.ne 

(382) 4-[(3-Bthynyl-phenyl)aminoJ-6-[trans-4-
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(morpholinocarbonyl)cyclohexylamino)-pyrimido[S,4-

d]pyri.mi.dine 

(383) 4-[(3-Ch1oro-4-fluoro-phenyl)ami.noJ-6-[trana-4-

(pyrrolidinocarbonyl)cyclohexylamino]-pyrimido[S,4-

5 d]pyri.mi.cline 

(384) 4-((3,4-Dichloro-phenyl)amino]-6-[trans-4-

(pyrrolidinocarbonyl)cyclohexylaminoJ-pyrimido[S,4-

d]pyrimicline 

(385) 4- [ (3-Chloro-phenyl).aminoJ -6- [trans-4-

10 (pyrrolidinocarbonyl)cyclohexylam.ino]-pyrimido[S,4-

15 

d]pyrimidine · 

(386) 4-[(3-Bromo-phenyl)amino]-6-[trans-4-

(pyrrolidinocarbonyl)cyclohexylamino]-pyrimido[S,4-

d]pyri.mi.dine 

(387) 4-[(3-Nitro-phenyl)amino]-6-[trans-4-

(pyrrolidinocarbonyl)cyclohexylamino]-pyrimido[S,4-

d]pyrimidine 

(388) 4-[(3-Ethynyl-phenyl)amino]-6-(trans-4-

(pyrrolidinocarbonyl)cyclohexylamino]-pyrimido[S,4-

20 d]pyrimicline 

25 

(389) 4-[(3-chloro-4-fluoro-phenyl)ami.no]-6-[(cis-4-

hyd.roxy-cycl.ohexyl)amino]-pyri.mido(S,4-d]pyrim.i.dine 

(390) 4-[(3,4-Dichloro-phenyl.)amino]-6-[(cis-4-hydroxy­

cyclohexyl)am.ino]-pyrimido[S,4-d]pyrimidine 

(391) 4-[(3-Chloro-phenyl)ami.no]-6-[(cis-4-hydroxy-

cyclohexyl)amino]-pyrimido[S,4-d]pyrimidine 

(392) 4-[(3-Bromo-phenyl)amino]-6-((cis-4-hydrox:y-

cyclohexyl)amino]-pyrimido[S,4-d]pyrimidine 
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(393) 4-[(3-Hitro-phanyl)am.ino]-6-[(c.is-4-hydroxy-

cyclohexyl)am.inoJ-pyrimid.o[S,4-d]pyrimicline 

(394) 4-[(3-Ethynyl-phanyl)amino)-6-[(cis-4-hydroxy-

cyclohexyl)am.ino]-pyrimid.o[5,4-d]pyrimi.dina 

(395) 4-[(3-Chloro-4-fluoro-pbanyl)am.ino]-6-[N-

(trans-4-bydroxy-cyclobaxyl)-N-mathyl-am.ino]­
pyr.im.ido[S,4-d]pyrimi.dina 
Melting po.int: 243-246°C 
~ value: 0.51 (s.il.ica gel; petroleum· ether/ethyl 

10 acetate/methanol = 10:8:2) 

(396) 4-((3,4-D.ichloro-phanyl)aminoJ-6-[N-(trans-4-
bydroxy-cyclohexyl)-N-mathyl-am.ino)-pyrimido[S,4-

d]pyrimi.dina 

(397) 4-[(3-Chloro-phanyl)am.ino]-6-[N-(trans-4-
15 hydroxy-cyclohexyl)-N-mathyl-am.ino)-pyrimido[S,4-

20 

25 

d]pyri.midi.ne 

(398) 4- [ (3-Bromo-phenyl) am.ino] -6- [N- (trans-_4-
hydroxy-cyclohexyl)-N-mathyl-am.ino]-pyr.imido[S,4-
d]pyrimidi.ne 

(399) 4-[(3-N.itro-phenyl)am.ino]-6-[N-(trans-4-
hydroxy-cyclohexyl)-N-methyl-am.ino]-pyr.im.ido[S,4-
d]pyrimidine 

(400) 4-[(3-Ethynyl-phenyl)amino]-6-(N-(trans-4-hydroxy­
cyclohexyl)-N-methyl-amino)-pyrim.ido[S,4-d]pyrimidine 

(401) 4-[(3-Chl.oro-4-fluoro-phenyl)amino]-6-[(trans-
4-hydroxy-4-methylcyclohexyl)am.ino]-pyr.imido[S,4-
d]pyrimidi.ne 

(402) 4-[(3,4-D.ichloro..-phenyl)amino]-6-[(trans-4-hydroxy-
4-methylcyclohexy-l)amino]-pyrimid.o[S,4-d]pyrimid.ina 
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( 403) 4- [ (3-Ch1oro-pheny1) amino] -6- [ (trans-4-hydroxy-4-
methy1cyc1ohexy1) amino] -pyrimido [S, 4-d]pyrimicline 

(404) 4-[(3-Bromo-phenyl)amino]-6-[(trans-4-hydroxy-4-
methylcyc1ohexy1)amino]-pyrimido[5,4-d]pyrimicline 

5 (405) 4- [ (3-Nitro-pheny1) amino] -6- [ (trans-4_-hydroxy-4-

methylcyc1ohexy1) amino] -pyrimido [5, 4-d]pyrim.id.ine 

(406) 4- [ (3-Ethynyl-phanyl) amino] -6-[ (trans-4-hydroxy-4-
methylcyclohexy1) amino] -pyrimido [5, 4-d]pyrimid.ine 

(407) 4-[(3-Ch1oro-4-f1uoro-pheny1)amino]-6-[(cis-4-
10 hydroxy-4-mathylcyclohexyl)amino]-pyrimido[S,4-

d]pyrimidine 

(408) 4-((3,4-Dichloro-phenyl)amino]-6-[(cis-4-hydroxy-4-
methylcyclohexyl)amino]-pyrimido[S,4-d]pyrimid.ine 

(409) 4-((3-Chloro-phenyl)amino]-6-[(cis-4-hydroxy-4-
15 methylcyclohexyl)amino]-pyrimido[S,4-d]pyri.midine 

(410) 4-[(3-Bromo-phenyl)amino]-6-[(cis-4-hydroxy-4-
methylcyc1ohexyl)amino]-pyrimido[5,4-d]pyrimid.ine 

(411) 4-[(3-Nitro-phenyl)amino]-6-[(cis-4-hydroxy-4-
methylcyclohexyl) amino] -pyrimi.do.[.S, 4-d] pyrimidine 

20 (412) 4-[ (3-Ethynyl-phenyl) amino] -6- [ (cis-4-hydroxy-4-
methylcyclobexyl) amino] -pyrimido [S ,4-d]pyrimidine 

(413) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-[4-
tetrabydropyranylaminoJ-pyrimido[S,4-d]pyrimi.dine 

(414) 4- [ (3, 4-Dichloro-phenyl) amino] -6- [4-

25 tetrahydropyranylamino] -pyrimi.do [5 ,·4-d]pyrimi.dine 

(415) 4-[(3-Chloro-phenyl)amino]-6-(4-
tetrahydropyranylamino]-pyrimido[S,4-d]pyrim:idine 
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(416) 4- [ (3-Bromo-phenyl) aminoJ-6- [4-
tetrahydropyranylamino]-pyrimido[S,4-d)pyrimidine 

(417) 4-[(3-Nitro-phenyl)amino]-6-[4-

tetrahydropyranyl.ami.no]-pyrimido[S,4-d]pyrimicline 

5 (418) 4-[(3-Ethynyl.-phenyl.)aminoJ-6-(4-

tetrahydropyranyla:mino]-pyrimido[S,4-d]pyrim.idine 

(419) 4-[(3-Ch1oro-4-fluoro-phenyl)amino]-6-[(4-oxo-

cyclohexyl.)amino]-pyrimido[S,4-d]pyrimidine 

(420) 4- [ (3, 4-Dichl·oro-phenyl).amino] -6- [ (4-oxo-
10 cyc1ohexyl)amino]-pyrimido[5,4-d]pyrim:i.dine 

(421) 4-[(3-Chloro-phenyl.)amino]-6-[(4-oxo-

cyclohexyl)amino]-pyrimido[S,4-d]pyrimi.dine 

(422) 4-[(3-Bromo-phenyl)amino]-6-((4-oxo-
cycl.ohex:rl)am.ino]-pyri:mido[S,4-d]pyrimidine 

15 (423) 4- [ (3-Nitro-phenyl.) amino] -6- [ (4-oxo-

cyclohexyl.)amino]-pyrim.ido[S,4-d]pyrimidine 

(424) 4-[(3-Ethyny1-pheny1)amino]-6-[(4-oxo-
cycl.ohex:rl)amino]-pyrim.ido[S,4-d]pyrim.idine 

(425) 4-[(3-chloro-4-fl.uoro-phenyl)ami.no)-6-(4-oxo-1-
20 p:i.peridinyl)-pyrimido[S,4-d]pyrim.idine 

(426) 4- [ (3, 4-D:i.chloro-pheny1) amino] -6- (4-oxo-1-
piperidinyl)-p:yrimido[S ,4-d]pyrimidine 

(427) 4-[(3-Chloro-phanyl)aminoJ-6-(4-oxo-1-pipex::i.dinyl)­
pyrimido[S,4-dJpyrimidine 

25 (428) 4-[(3-Brom.o-phenyl)amino]-6-(4-oxo-1-p:i.per:i.dinyl)­
pyrim.ido[S,4-d]pyrimi.dine 
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(429) 4-[(3-Nitro-phenyl)amino]-6-(4-oxo-1-piperidinyl)­

pyrimido[S,4-d]pyrimidine 

(430) 4-[(3-Bthynyl-phenyl)amino]-6-(4-oxo-1-
piperidinyl)-pyrimic:lo[S,4-d]pyrimicline 

s (431) 4-[(3-Ch1oro-4-fluoro-phenyl)ami.no]-6-morpholino­
pyrim.ic:lo[S,4-d]pyrimidine 
Malting point: 218-221°C 
~ value: ·0.47 (silica gel; petroleum ether/ethyl 
acetate/methanol = 10:5:1) 

10 (432) 4-[(3,4-Dichloro-phenyl)amino]-6-morpholino-
pyrimido-[5,4~d]pyrim:Lcline 

(433) 4-[(3-Ritro-phenyl)amino]-6-morpholino-
pyrimido[514-dJpyrimidine 

(434) 4-[(3-Bthynyl-phenyl)am.ino].-6-morpholino-
15 pyrimido[S,4-d]pyrimidine 

20 

(435) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-(4-
piperidinyl-amino)-pyrimid.o[S,4-d]pyrimidine 

(436) 4-[(3,4-Dichloro-phenyl)amino]-6-(4-
pipariclinyl-amino)-pyrimido[S,4-d]pyrimic:line. 

(437) 4- [ (3-Chloro-phenyl) amino]-6- (4-piperidinyl-amino) -
pyrim.ido[S,4-dJpyrjmjdine 

(438) 4-[(3-B:romo-pbenyl)ami.no]-6-(4-piparidinyl-amino)­
pyrimido [5, 4-c:l]pt'Zimidina 

(439) 4-[(3-lfitro-phenyl)amino)-6-(4-pi.peri.dinyl-amino)-
25 pyrimido[S,4-d]pyrimidine 

(440) 4-[(3-Bthl.'llyl-phenyl)md.no]-6-(4-piperidinyl-
amino)-pyrimido[S,4-d]pyrimidina 

; I I 
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(441) 4-((3,4-Dichloro-phenyl)am.ino]-6-[2-(morpholino)­

ethylam.ino]-pyrimido[S,4-d]pyrimidine 

(442) 4-[(3-Chloro-phenyl)ami.no]-6-[2-(morpholino)-

ethylamino]-pyrimido[S,4-d]pyrimidine 

(443) 4-[(3-Bromo-phenyl)amino]-6-[2-(morpholino)-

ethy1amino]-pyrimido[S,4-d]pyrimidine 

(444) 4-[(3-Hitro-phenyl)amino]-6-[2-(morphol.ino)-

et.hylam.ino]-pyrimido(S,4-d)pyrimidine 

(445) 4-[(3-Bth.ynyl-phenyl)am.inoJ-6-[2-(morpholino)-

10 et:hylam.ino]-py°rimi.do[S,4-d]pyrimi.cline 

(446) 4-[(3-Mat:byl-phenyl)amino]-6-[2-(morpholino)-

ethylamino]-pyrimido[S,4-d]pyrimidine 

(447) 4-{(3-Chloro-4-fluoro-phenyl)amino]-6-

isopropylam.ino-pyrimido[S,4-d]pyrimi.di.ne 

15 (448) 4-[(3,4-Dichloro-phenyl)amino]-6-

isopropylamino-pyrimi.do[S,4-d}pyrimidine 

(449) 4-[(3-Hitro-phenyl)aminoJ-6-iaopropylamino-

pyrimi.do-[5,4-d]pyrimidine 

(450) 4-[(3-Bthynyl-phenyl)amino]-6-isopropylamino-

20 pyrimido[S,4-cl]pyrimidina 

25 

(451) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-(tert-

butylamino}-pyrimido[S,4-d]pyrimicline 

(452) 4-[(3,4-Di.cbl.oro-phenyl)amino]-6-(tert-buty1amino)­
pyri.mido[5,4-d]pyrimi.dine 

(453) 4-[(3-Chloro-phanyl)amino]-6-(tart-butylamino)-
pyrintido[S,4-dJpyrimicline 
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4-[(3-Bromo-phenyl)amino]-6-(tert-butylami.no)-

pyrimido[5,4-d]pyrim.icline 

(455) 4-((3-Nitro-phenyl)amino]-6-(tert-butylamino)-

pyrimido[5,4-d]pyrim.icline 

S (456) 4-((3-Etbynyl-phenyl)amino]-6-(tert-butylamino)­

pyrimi.clo[S,4-d]pyrimidine 

(457) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-(1-hyd:roxy-2-

propyl.ami.no)-pyrim.ido[S,4-d]pyrim.idine 

Melting point: 227-231°C 

10 ~ value: 0 . 44 (s:i.lica gel; petroleum ether I ethyl . 

acetate/methanol = 10:10:2) 

(458) 4-[(3,4-Dichloro-phenyl)amino]-6-(1-bydroxy-2-

propylamino)-pyr:i.mido[S,4-d]pyrimidine 

(459) 4-[(3-Chloro-pbenyl)am.ino]-6-(1-bydroxy-2-

15 propylamino)-pyrimi.do[S,4-d]pyrimidine 

(460) 4-[(3-Bromo-phenyl)am.ino]-6-(1-bydroxy-2-

propylamino)-pyrimido[S,4-d]pyrimi.cline 

(461) 4-[(3-N:i.tro-phenyl)amino]-6-(1-bydroxy-2-

propylamino)-pyrim.ido[S,4-d]pyr;micline 

20 (462) 4-[(3-Bthynyl-phenyl)am~no]-6-(1-hydroxy-2-

propylamino)-pyrimi.do(5,4-d]pyrimi.d:i.ne 

(463) 4-[(3-Chloro-4-fluoro~phenyl)am:i.no]-6-(1-

mathyl-4-pipericliny1-amino)-pyrimido[5,4-d]pyr.:imicline 

(464) 4-[(3,4-Dichloro-phenyl)amino]-6-(l-methyl-4-

25 p:i.periclinyl-amino)-pyrimido[S,4-d]pyrimi.c:line 

(465) 4-[(3-Chloro-phenyl)am.ino)-6-(1-methyl-4-

piper:i.clinyl-amino)-pyrimido[S,4-d]pyrimidine 
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(466) 4-[(3-Bromo-phenyl)amino]-6-(1-methyl-4-

pipericlinyl-amino)-pyrimido[S,4-d]pyrimidine 

(467) 4-[(3-Nitro-phenyl)amino]-6-(1-methyl-4-

pipericlinyl-amino)-pyrimido[S,4-d]pyrimidine 

5 (468) 4-[(3-Bthynyl-phenyl)amino]-6-(1-methyl-4-

piperidinyl-amino)-pyrimido[S,4-d]pyrimidine 

(469) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-

(propargylamino)-pyrimido[S,4-d]pyrimidine · 

(470) 4-[(3,4-Dichloro-phenyl)amino]-6-

10 (propargylamino)-pyrimido[S,4-d]pyrimidine 

(471) 4-[(3-Chloro-phanyl)amino]-6-(propargylamino)-

pyrimido[S,4-d]pyrimicline 

(472) 4-[(3-Bromo-phanyl)amino]-6-(propargylamino)-

pyrimido[S,4-d]pyrimidine 

15 (473) 4-[(3-Nitro-phenyl)amino]-6-(propargylamino)-

pyrimido[S,4-d]pyrimi.dina 

(474) 4-[(3-Bthynyl-phanyl)amino]-6-(propargylamino)-

pyrimi.do[S,4-d]pyrimidine 

(475) 4-[ (3-Chloro-4-fluoro-phenyl) amino] -6- (1-

20 pyrrolidinyl)-pyrimido[S,4-d]pyrimidine 

(476) 4-[(3,4-Dichloro-phenyl)amino]-6-(1~ 

pyrrolidinyl)-pyrimido[S,4-d]pyrim:i.dina 

(477) 4-[(3-Nitro-phanyl)amino]-6-(1-pyrroliclinyl)-

pyrimi.do[S,4-d]pyrimidina 

25 (478) 4-[(3-Bthynyl-phanyl)amino]-6-(1-pyrrolidinyl)-

pyrimido[S,4-d]pyrimidine 
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(479) 4- [ (3-Chl.oro-4-fluo:ro-phenyl) amino] -6-
(tetrahydrofu:rfu:ryl.amino)-pyrim.ido[S,4-d]pyrimic:line 

Meltinq point: 158-160°C 
tt, value: 0.40 (silica gel; pet:rol.eum. ethe:r/ethyl. acetate 

s = l.:1) 

( 480) 4 - [ ( 3 , 4 - D i ch l o :r o - p h e n y 1 ) am i no ] - 6 -

(tetrahydrofu:rfu:ryl.amino)-pyrimido[S,4-d]pyrimidine 

(481) 4-[(3-Chloro-phenyl)am:Lno]-6-
(tet:rahyd:rofu:rfu:rylamino)-pyrimido[S,4-d]pyrimidine 

10 (482) 4 - [ ( 3 - B :r om o - p hen y 1 ) amino ] - 6 -

(tetrahyc:b:ofu:rfu:ryl.amino)-py:rimido[S,4-d]pyrimidine 

(483) 4- [ (3-Hitro-phenyl) amino] -6-
(tetrahydrofu:r£uzy1amino)-pyrimi.do[S,4-d]py:rim:Ld.ine 

( 484) 4 - [ ( 3 - E t h y n y 1 - p h e n y l ) am i. n o ] - 6 -
15 (tetrahyd:rofurfu:ryl.amino)-pyrimido[S,4-d]py:rimicline 

(485) 4-[(3-Ch1o:ro-4-flu~ro-pheny1)amino]-6-(3-

tet:rahyd:rofu:ranylamino)-pyrimido[5,4-d]pyrimic:line 
Prepared from. the compounds of Exampl.ea 2 and XIX. 

Meltinq point: 239-241°C 
20 Rt value: 0.51 (sil.ica .. qel..; .petroleum ether/ethyl 

acetate/methanol :a 10:10:1) 

(486) 4-[(3,4-Dichl.oro-phenyl)amino]-6-(3-
tetrahyc:b:ofu:ranylamino)-pyrimido[S,4-d]py:rimi.dine 

(487) 4-[(3-Chloro-phenyl.)amino]-6-(3-
25 tet:rahyc:b:ofuranyl.amino)-pyrim:i.do[S,4-d]pyrimidine 

(488) 4-[(3-Bromo-phenyl)amino]-6-(3-
tetrabyc:b:ofu:rany1amino)-py:rimido[5,4•d]pyrimi.dine 

( 489) 4 - [ ( 3 - R i t r o - p h a n y 1 ) am i n o ] - 6 - ( 3 -
tetrabydrofuranyl.amino)-py:rimido[S,4-d]py:rimidine 
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(490) 4- ( (3-Ethynyl-phenyl) amino] -6- (3-
tetrahydrofuranyl.amino)-pyrimido[S,4-d]pyrimidine 

(491) 4-[(3-Chloro-4-fluoro-phenyl)am.ino]-6-[2-(1-methyl-
4-piperaziny1)ethylam.ino]-pyrimido[5,4-d]pyrimidine 

s (492) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-[2-(1-acetyl-
4-piperazinyl)ethylami.noJ-pyr;m;do[S,4-d]pyrimidine 

10 

15 

(493) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-(2-(1-

methylsu1phony1-4-piperazinyl)ethy1amino]-pyrimido[S,4-
d]pyrimidine 

(494) 4-[(3-Ch1oro-4-f1uoro-pheny1)amino]-6-[2-(1-
methox:ycarbonyl-4-piperazinyl)ethylamino]-pyrimido[S,4-
d]pyrimid.i.ne 

(495) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-[2-(1-cyan-4-
piperazinyl)ethylamino]-pyrim.i.do[S,4-d]pyrimidine 

(496) 4-[(3-Ch1oro-4-fluoro-phenyl)amino]-6-[2-(1-
dimethylaminocarbonyl-4-piperazinyl)ethylamino]­
pyrimiclo[S,4-d]pyrimicline 

(497) 4-[(4-Amino-3,S-dibromo-phenyl)amino]-6-[(trans-4-
hydroxy-cyclohexyl)am.i.nol-pyrim.i.do[S,4-d]pyrimicline 

20 Melting point: 22a-230°c 
~ value: 0. 40 (silica ·gel; pet:rol.eum ether/ ethyl 
acetate/met:hanol = 10:10:3) 
Calculated: c 42.45 B 3.76 N 19.25 
Found: 42.59 4.10 19.06 

25 Mass spectrum.: M" = 507 

(498) 4-[(4-l\mino-5-bromo-3-chloro-phenyl)amino]-6-

[{trans-4-hydroxy-cyclohexyl)amino]-pyrimido[S,4-
dipyrimidine 

(499) 4-[(3,5-Dichl.oro-4-di.methyl.amino-phenyl)amino]-
30 6-[(trans-4-hydroxy-cycl.ohexyl)amino]-pyrimido[S,4-
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d]pyrimi.dine 

(500) 4-[(4-Acety1amino-3,5-dichloro-pheny1)amino]-6-
[(trans-4-hydroxy-cyclohexyl)amino]-pyrimido(S,4-
d]pyrimidine 

(501) 4-[(4-Methy1su1phonylamino-3,5-dichloro-
pheny1)amino)-6-[(trans-4-hydroxy-cyclohexy1)amino]­
pyri.m.ido[5,4-d]pyrimidine 

(502) 4-[(4-Trif1uoromethylsu1phonylamino-3,S-
dichloro-phenyl)amino]-6-[(trans-4-hydroxy-

10 cyclohexy1)amino)-pyrimi.do[5,4-d]pyrimidine 

(503) 4- [ (3 ,5-Dibromo-4-hydroxy-phenyl) amino] -6- [(trans-
4-hydroxy-cyclohexyl) amino]-pyrimido [S, 4-d]pyrimidine 

(504) 4-[(3,5-Dichloro-4-hydroxy-pheny1)amino]-6-[(trans-
4-hydroxy-cyclohexyl)amino]-pyrimido[5,4-d)pyrimidine 

15 (505) 4-[(3,S-Dichloro-4-methoxy-phenyl)amino]-6-[(trans-
4-hydroxy-cyclohexyl)amino]-pyrimido[S,4-d)pyrimic:line 

(506) 4-[(3-Chloro-4-fluoro-pbenyl)amino]-6-(3-
hydroxycyclopentylamino]-pyrimido[S,4-d]pyrimicline 

(507) 4-[(3-Ch1oro-4-fluoro-phenyl)aminoJ-6-[1-
20 hydroxy-3-methyl-3-butylamino] ·-pyrimido [5, 4-d] pyrimiclina 

25 

(508) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-[1-
hydroxy-4-methyl-4-pentylamino]-pyrimi.do[S,4-d]pyrimi.cline 

(509) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-metbyl-
pyrimido[5,4-d]pyrim.idina 

(510) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-phenyl-
pyrimido[5,4-d]pyrim.idine 

(511) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-(4-
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methoxypheny1)-pyrimido[5,4-d)pyrimidine 

(512) 4-[(3-Chloro-4-f1uoro-phany1)amino)-6-[4-(2-
hydroxymethyl-1-pyrrolidiny1)cyclohexy1amino]­
pyrimido[S,4-d)pyrimi.dine 

(513) 4-[(3-Chloro-4-fluoro-phanyl)amino]-6-(4-(2-
oxo-1-pyrrolidinyl)cyclohexylamino]-pyrimido[5,4-
d)pyrim.idine 

(514) 4-[(3-Chloro-4-fluoro-phanyl)amino]-6-[4-(N-acetyl­
N-methylami.no)cyclohexylamino]-pyrim.ido[S,4-d]pyrimi.dina 

(515) 4-[(3-Chioro-4-fluoro-phenyl)ami.no]-6-[4-(N,N-bis­
(2-hydroxyethy1)amino)cyclohexylami.no]-pyrimido[5,4-

d]pyrimidine 

(516) 4-[(3-Ch1oro-4-fluoro-phany1)amino]-6-[4-(N-ethy1-
N-(2-hydroxyethyl)amino)cyclohexylam.ino]-pyrimido[5,4-

15 d]pyrimidine 

(517) 4-[(3-Chloro-4-fluor~-phenyl)amino]-6-(4-(1-

pyrrolidinyl)cyclohexylamino]-pyrimido[S,4-d]pyrimidine 

(518) 4-[(3-Chloro-4-fluoro-phanyl)ami.no]-6-[4-(2-oxo-1-
im.idazolidinyl)cycl.ohex:ylami.no]-pyrimido[5,4-d]pyrim.idine 

20 (519) 4-[(3-Chloro-4-fluoro-phenyl)a:mino]-6-[4-(3-methyl-
2-oxo-1-im.idazolidinyl)cyclohexylamino]-pyrimido[5,4-
d]pyrim.idine 

(520) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-[4-(N-acatyl­
N-mathylami.no)pheny1ami.no]-pyrimido[S,4-d]pyrimi.dine 

25 (521) 4-[(3-Chloro-4-fluoro-phenyl)ami.no]-6-[4-(N,N-bis­
(2-hydroxyethyl)amino)phenylamino]-pyrimido(5,4-
d]pyrimi.dine 

(522) 4-[(3-Chloro-4-fluoro-phanyl)amino]-6-(4-(N-ethyl-
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N-(2-hydroxyethyl)amino)phenylamino]-pyrimido[S,4-

d]pyrimidine 

(523) 4-[(3-Chloro-4-fluoro-pheny1)ami.no]-6-[4-(1-

pyrro1idiny1)phenyl•mino]-pyrimido[S,4-d]pyrimid.ine 

(524) 4-[(3-Chloro-4-fluoro-phanyl)amino]-6-[4-(2-

oxo-1-imidazolidinyl)phenylamino)-pyrimido[5,4-

d]pyrimidine 

(525) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-[4-(3-methyl-

2-oxo-1-imidazolidinyl)phenylamino]-pyrimido[5,4-

10 d)pyrimidine 

15 

20 

(526) 4-[(3-Difluoromethoxy-phenyl)amino]-6-[(trans-

4-hydroxy-cyclohexyl)amino]-pyrimido[S,4-d)pyrimidine 

(527) 4-((3-Chloro-4-fluoro-phenyl)amino]-6-[4-

morpholino-cyclohexylamino]-pyrimido[S,4-d]pyrimi.dine 

(528) 4-[(3-Chloro-4-fluoro-phenyl)amino]-6-[4-

morpholino-phenylamino]-pyr~do[S,4-d]pyrimidine 

Melting point: 2S0-254°C 

R;t value: 0.49 (silica gel.; petroleum ether/ethyl 

acetate/methanol = 10:10:2) 

(529) 4-[(3-Chloro-4-fluoro~henyl)amino]-6-climathyl-

aminopyrimido[S,4-d]pyrimidine 

Melting point: 203-205°c 

R;t value: 0.85 (silica gel; petroleum ether/ethyl 

acetate/methanol = 10:10:2) 

25 Maas spectrum: K" • 318 

(530) 4-[(3-Chloro-4-fl.uoro-phenyl)ami.no]-6-[4-amino-

1-pipar:Ldinyl]-pyrimido[S,4-d]pyrimiclina 

Melting point: 169-174°C 

Be value: 0.50 (silica gel; methylene chloride/methanol/ 

30 cone. ammonia = 100:30:1) 
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(531) 4-[(3-Chloro-4-fluoro-pheny1)amino]-6-[4-

dimethylamino-1-pipericlinyl]-pyrimido[5,4-d]pyrimicline 

Melting point: i62-165°C 

~ val.ue: 0. 48 (silica gel; methylene chloride/methanol = 
5 10:3) 

(532) 4-[(3-Chloro-4-f1uoro-phenyl)amino]-6-[2-

dimethylamino-1-ethoxy]-pyrimido[S,4-d]pyrim.idine 

Malting point: 98-100°c 

~ val.ue: 0.38 (silica qal; petroleum ether/ethyl acet-

10 ate/mathano1 = 10:10:4) 

15 

Example 2 
4-((3-Methylphenyl)am.ino]-6-methylsulphinyl-pyrimido­

[5,4-d]pyri•idine and 4-[ (3-methylphenyl) amino] -6-methyl­

sulphonyl-pyrimido [S, 4-d]pyrimicline 

3.9 g of 4-( (3-mathylphenyl)amino)-6-methylthio-pyrimido­

[5,4-d]pyrimicline and 6.28 g of 3-chloroperoxybenzoic 

acid (50 %: strength) in 100 ml of methylene chloride ar-e 

heated under reflux for 75 minutes. After cooling, water 

20 is added and t:he organic phase is separated off, washed 

with sod:i.um bicarbonate solution and water, dried and 

evaporated on a rotaxy evaporator. ne residue is stirred 

with. diethyl ether and the solid is filtered off with 

auction and dried. 

25 Yield: 4.2 g, 

~ value: 0.38 and 0.54 (silica gel; petroleum 

ether/ethyl acetate = 10:10:1) 

The compounds were separated by chromatography and char­

acterized.: 

30 a) 4-[(3-Methylpbenyl)amino)-6-methylsulphinyl-pyrillddo-

[S,4-d]pyri•icline 

Melting point: 11a 0 c 
~ value: 0. 73 (sili'C& gal; ethyl acetate/methanol. = 
10:1) 

35 Mass spectrum.: 11" • 299 
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b) 4-[(3-Methyl.phenyl)amino]-6-methylsulphonyl-pyrimido­

[5,4-d)pyrimidine 
Melting point: 220°C 
~ val.ue: 0.60 (silica gel; ethyl. acetate) 

5 Mass spectrum.: M" = 315 

file f ol.l.owing compounds are obtained ana1oqous1y to 

Example 2: 

(1) 4-(Pheny1amino)-6-methylsulphony1-pyr.im.ido[S,4-d]­

pyriJddine 

10 An excess of 3-chloroperoxybenzoic acid is used. 
R, va.lue: 0.36 (silica gel; ·petro1eum ether/ethyl acet- . 
ate/methanol .;; 10:10:1) 

(2) 4-{H-Methyl-H-phenyl-amino)-6-m.ethylsulphony1-pyri­
mido[S,4-d]pyrimi.dine 

15 .An excess of 3-chloroperoxybenzoic acid is used. 
R, value: 0.32 (silica gel.; petroleum ether/ethyl acet­

ate/methanol = 10:10:1) 

(3) 4-((3-Fluorophenyl)amino]-6-methyl.sul.phonyl-pyri­
mido[S,4-d]pyrimi.dine 

20 R, value: 0. 64 (sil.ica gal.; petrol.aum ether/ethyl. acet­
ate/methanol = 10:10:1) 

(4) 4-[(3-Chlorophenyl)amino]-6!""11lathylaul.phony1-pyri-
mido[5,4-d]pyrimidine 
R, val.ua: . 0. 50 (s.il.ica gel; petroleum ether/ethyl. acet-

25 ate/methanol = 10:10:1) 

(5) 4-((3-Bromophenyl)am.ino]-6-methylsulphonyl-pyrimido­

[5, 4-d]pyrimidine 
R, v&J.ue: 0.38 (sili.ca gal.; petrol.aum ether/ethyl acet­
ate/mei:hanol = 10:10:1) 

30 (6) 4-[ (3-Tri.:tl.uoromethyl.phenyl) mUll0]-6-met:.hyl.sul.phonyl.-
pyr.im.iclo [5, 4-d]pyrimicline 
~ value: 0.54 (ailica gel; pe1:ro1eum ether/ethyl. acet-
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ate/methano.l = 10:10:1) 

(7) 4-[(3-MethOJtl'Pbeny1)amino]-6-methylsul.phonyl-pyr.i­

mido[5,4-d]pyrimidine 
Ri value: 0.49 (silica ge1; petroleum ether/ethyl acet-

5 ate/methano1 = 10:10:1) 

(8) 4-[(3-Ethy1pheny1)amino]-6-metbylsu1phonyl-pyrimi.do­
[5,4-d]pyri.m.idine 
~ va1ue: 0.37 (silica ge1; petrol.eum ether/ethyl. acet­
ate = 1:1) 

10 (9) 4- [ (3, 4-Dich1orophenyl.) ami.no] -6-methy1aul.phonyl-pyri- . 
mido[S,4-d]pYri.m.idine 
~ value: 0.45 (si1ica gel.; petrol.eum ether/ethyl acet­
ate = 1:1) 

(10) 4-[(3-Chloro-4-fluoro-pheny1)am..ino]-6-methyl-
15 sulphony1-pyrimido[S,4-d]pyrim.ic:line 

Ri value: 0.45 (silica gel; petroleum ether/ethyl acet­
ate/methanol = 10:8:2) 

(11) 4-[(3-Ch1oro-4-methoxy-phenyl)amino]-6-methyl-
su1phonyl-pyrim.ido[S,4-d]pyrim.idine 

20 ~ va1ue: 0.60 (si1ica gel; methy1ene ch1oride/ethy1 
ace1:ate/methanol = 10:4:3) 

(12) 4-[(4-.Amino-3-nitro-pbeny1)amino]-6-methy1sulphony1-
pyrimido[S,4-d]pyrimidine 
~ va1ue: 0.19 (si1ica ge1; methyl.ene cb1or.ide/ethy1 

25 acetata/methano1 = 10:4:2) 

(13) 4-[(4-Chloro-3-nitro-phenyl)am.ino]-6-methyl.-
su1phonyl.-pyrimido[5,4-d]pyrimid:i.De 
Ri val.ue: 0 .38 (silica ge1; petro1eum ether/etby1 acet­

ate/methano1 • 10:10:3) 

30 (14) 4-[(4-Amino-3-cyano-phanyl)amino]-6-methyl.sulphonyl­
pyrimido[S,4-dJpyrimicline 
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~ value: 0.25 (silica gel; petroleum. ether/ethyl acet­

ate/methanol = 10:10:2) 

(15) 4-((4-Amino-3,5-dic:hloro-phenyl)amino]-6-methyl-

sulphonyl-pyrimido[S,4-d]pyrimidine 
5 ~ value: 0. 40 (silica gel; petroleum. ether/ethyl. acet­

ate/methanol = 10:10:2) 

(16) 4-[(4-JUIU.no-3,5-clibromo-phenyl)amino]-6-methyl-
sulphonyl-pyrimido[S,4-d]pyrimidine 
~ value: 0.53 (silica gel; petroleum ether/ethyl acet-

10 ate/methanol = 10:10:2) 

Exam.ple 3 

4-[(3-Methylpbenyl)ami.no]-6-methylthio-pyrimido[S,4-d]­

pyrimidine 

15 4.9 g of 4-chloro-6-methylthio-pyrimic:lo[S,4-d]pyrimidine, 
2. 0 q of 3-methyl.aniline, 2. 4 m.l of triethylamine and 
100 ml. of dioxane are heated at 100°C for 3 hours. After 
cooling, the reaction mixture is concentrated and parti­
tioned between water and methylene chloride. file orqanic: 

20 phase is separated off, dried and concentrated and the 
residue is purified by c:bromatoqraphy over a silica qel 
column (petroleum ether/ethyl acetate= 2:1). '!rhe solid 
is tr.iturat:ecl with diethyl ether, filtered off with 
suction and dried. 

25 Yield: 2.8 g (43.t of theory), 

Melting point: 118-120°C 

~ value: 0.55 (silica gel; petroleum ether/ethyl acet­
ate = 2:1) 

The following compounds are obtained analogously to 
30 Example 3: 

(1) 4-(Phenylamino)-6-methyltbio-pyrimido[S,4-d]pyrim­
idine 
a, value: 0.63 (silica gel; petro1eum. ether/ethyl acet­

ate • 2:1) 



- 153 -

(2) 4-[(4-Fl.uorophenyl.)amino]-6-(cyalopropyl.am.ino)-

pyri.mi.do[S,4-d]pyrimidine 
Starting materi.al: com.pound of Example IV, heating for 

2 1/2 days. 

5 Melting point: 200-202°C 

10 

~ va.lue: 0.44 (silica gel; petroleum ether/ethyl acet­

ate = 1:1) 
Calculated: C 60.80 H 4.42 N 28.36 
Found: 60.77 4.52 28.60 

(3) 4-(N-Methyl-N-phenyl-amino)-6-methyl.thio-pyrimi.do-
(5,4-d]pyrimidine 

~ value: 0.45 (silica qel; petroleum ether/ethyl acet­

ate= 2:1) 

(4) 4-((3,4-Difluorophenyl)amino)-6-(cyclopropyl.amino)-

15 pyrimido[S,4-d)pyrimidine 
Melting point: 212-214°C 

~ va.lue: 0.51 (sil.ica qe1; petroleum ether/ethyl acet­
ate = 1:1) 

(5) 4-[(3,S-Difl.uorophenyl)amino)-6-(cyalopropyl.amino)-
20 pyrimido[S,4-d]pyrimidine 

Carried out in butanol. at the .ref1ux temperature in the 

presence of N-ethy1-diisopropy1amJ.ne. 
Mel.ting point: 199-201°C 
~ va1ue: 0. 62 (silica ge1; petro1eum ether/ethy1 acet-

25 ate = 1:1) 

(6) 4-[(3-Ch1oro-4-fluoro-phenyl)amino]-6-(cyalopropyl­
amino)-pyrimido[5,4-d]pyrimi.dine 
Mel.ting point: 197-199°C 

(7) 4-[(3,5-Bis-(trifluorom.ethyl.)-phenyl)am.ino]-6-(cyclo-
30 propyl.am.ino)-pyrimido[S,4-d]pyrimidine 

Melting point: 228-230°C 

~ va1ue: 0.68 (ail.i.ca gel; petroleum ether/ethyl. acet­
ate = 1:1) . 

(8) 4-[(4-Fluoro-3-trifl.uoromethyl.phenyl)am.ino]-6-(cyal.o-
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propylamino)-pyrimido[S,4-d]pyrimidine 

Meltinq point: 174-176°C 
~ value: 0.50 (silica ge1; petro1eum ether/ethyl acet­

ate = 1:1) 

5 Calculated: C 52.75 B 3.23 N 23.06 

10 

Found: 52.52 3.52 22.66 

(9) 4-[(4-Fluoro-3-m.ethylphenyl)amino]-6-(cyclopropyl­

am.ino)-pyrimido[S,4-d]pyrimidine 

Melti.ng point: 180-182°C 

Rt value: 0. 40 (silica 

ate = 1:1) 

Calculated: C 61. 92 

Found: 61.71 

qel; petroleum ether/ethyl acet-

B 4.87 N 27.08 
4.96 26.82 

(10) 4-[ (4-Trifluoromethylphenyl)amino]-6-(cycl.opropyl-
15 am.i.no)-pyrimido[S,4-d]pyrimi.dine 

Me1tinq point: 229-231°C 

~ value: 0 .23. (silica gel; petroleum ether/ethyl acet­

ate = 2:1) 

(11) 4-[(3-Fluorophenyl)amino]-6-methylthio-pyrimido[S,4-
20 d]pyrim.i.cline 

~ value: 0.52 (silica gel; petroleum ether/ethyl acet­

ate = 2:1) 

(12) 4-[ (3-chlorophenyl) amino] -6-methylthio-pyrimido [5, 4-
d]pyrimidine 

25 Rt; value: 0.54 (sil..ica gel; petroleum. ether/ethyl acet­
ate = 2:1) 

(13) ·4-[(3-Bromophenyl)aminoJ-6-metbylthio-pyrimi.do[S,4-

d]pyrimidine 

Rt; va1ue: 0.60 (silica gel; petroleum ether/ethyl acet-

30 ate = 2:1) 

(14) 4-((3-Tr:i.fluo~omethylphenyl)amino]-6-methylthio-

pyrimido[S,4-d]pyrimi.dine 

R, value: 0.62 (silica gel; petroleum. ether/ethyl acet-
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ate = 2:1) 

(15) 4-[(3-Methoxyphenyl)amino]-6-methylthio-pyrim.ido­

[5,4-d]pyrimidine 
Melting point: 168-170°C 

S ~ value: 0.49 (silica gel; petroleum ether/ethyl acet­

ate = 2:1) 

(16) 4-[(3-Ethylphenyl)amino)-6-methylthio-pyrimido[S,4-

d]pyrimidine 
Rt val.ue: 0.53 (silica gel; petroleum ether/ethyl acet-

10 ate = 2:1) 

(17) 4-[(3-Iod.ophenyl)amino]-6-(cyclopropylamino)-pyri­

mido[S,4-d]pyrimidine 
Melting point: 240-242°C 

Rt value: 0.47 (silica gel; petroleum ether/ethyl acet-

15 ate= 1:1) 

Calculated: C 44.57 B 3.42 N 20.79 

Found: 44.50 3.46 20.86 

(18) 4-[(3-Trifluoromethoxyphenyl)amino)-6-(cyclopropyl­

amino)-pyrimido[S,4-d]pyrimicline 
20 Melting point: 168-170°C 

Rt value: 0.55 (silica gel; petroleum ether/ethyl acet­
ate= 1:1) 

(19) 4-[(3-Cyanophenyl)amino]-6-(cyclopropylamino)-pyri­
mido[S,4-d]pyrimi.cline 

25 Melting point: 240°C 

Rt value: 0.41 (silica gel; petro1eum. ether/ethyl acet­

ate = 1:1) 

(20) 4-[(3-Etboxycarbonylphenyl)am.ino]-6-(cyc1opropyl­
ami.no)-pyrimido[5,4-d]pyrimidine 

30 (21) 4-((3-Xsopropylphenyl)amino]-6-(cyclopropylamino)­
pyrimido[S,4-d]pyrimidine 
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{22) 4- [ (3-Cycl.opropylphenyl) amino]-6- (cyclopropylamino) -

pyri.mido[S,4-d]pyrimidine 

(23) 4-[ {4-Chlorophenyl.) am.ino]-6-(cyclopropylam:i.no)-pyr.i­

mi.do [S, 4-dJpyrimidine 
5 Melting point: 218-220°C 

Rt value: 0.45 (sil..ica gel.; petroleum ether/ethyl acet­

ate = 1:1) 

calculated: C 57.60 B 4.18 N 26.87 

Found: 57.71 4.32 26.57 

10 (24) 4-[ (4-Methyl.pbeny1)amino]-6-(cyc1opropyl.amino)-pyri-

mi.do{5,4-d]pyrimidine 
Melting point:· 192-194°C 

~ value: 0 .47 (silica gel; petroleum. ether/ethyl. acet­

ate = 1:1) 

15 Calculated: C 65.73 B 5.51 N 28.74 
Found: 65.67 5.65 28.51 

(25) 4-[(4-Methoxyphenyl)amino]-6-{cycl.opropylamino)~ 

pyrimido[5,4-d]pyrimidine 

Mel.ting point: 187-189°C 

20 ~ value: 0.45 {silica gel; petroleum ether/ethyl. acet-

ate = 1:1) 

Calcul.ated: C 62.32 

Found: 62.14 
B 5.23 N 27.25 

. 5.29 26.95 

(26) 4-[(4-tert-Butylphenyl)amino]-6-(cycl.opropyl.am.ino)-

25 pyrimido[S,4-d]pyrimidine 

30 

Melting poi.nt: 142-144°C 
~ value: 0 .55 (si.li.ca 

ate = 1:1) 

Calcul.ated: C 68.23 

Found: 68.16 

gel.; petroleum ether/ethyl acet-

B 6.63 N 25.13 

6.77 24.72 

(21) 4-[[3-(Cycl.open.tyloxy)phenyl]am.i.no]-6-(cyclopropyl­
ami.no)-pyrimido[S,4-dJpyrim:Ldine 

(28) 4-[(4-Bromopbenyl.)amino]-6-(cycl.opropylamino)-pyri.-
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~ value: 0.42 (silica qel; petrole'Ulll ether/ethyl acet­

ate = 1:1) 
5 Calculated: C 50.42 B 3.66 N 23.52 

Found: 50.41 3.79 23.50 

(29) 4- [ (2-Methylphenyl) amino] -6- (cycl.opropyl.amino) -pyri­

mid.o [S, 4-dJpyrimidine 
Melting point: 21s-220°c 

10 ~ value: 0.40 (silica gel; petroleum. ether/ethyl acet­

ate = 1:1) 
Calculated: C 65.73 H 5.51 N 28.74 

Found: 65.72 5.55 28.22 

(30) 4-[(3,4-Dimethylphenyl)amino]-6-(cyclopropylamino)-

15 pyr~do{S,4-d]pyrimid.ine 

20 

25 

Meltinq point: 180-182°C 

~ value: 0. 40 (silica 

ate = 1:1) 

qel; petroleum ether/ethyl aaat-

Calculated: C 66. 64 B 5.92 N 27.43 

Found: 66.56 5.99 27.51 

(31) 4-[(S-:tndanyl)amino]-6-(cyc1opropylamino)-pyrimido­
[5,4-d]pyrimid.ine 
Melting point: 199-201°C 

~ value: 0.42 (silica qel; .petroleum ether/ethyl aaat­

ai:e = 1:1) 

-
(32) 4-[(2-Naphthy1)amino]-6-(cyc1opropylamino)-pyrimido-
[5,4-d)pyrimidine 
Meltinq point: 187-189°C 

~ value: 0. 38 (si.J.ica qel; petroleum ether/ethyl. acet-
30 ate = 1:1) 

Calculated: C 69.49 H 4. 91 N 25.59 

Found: 69.22 4.96 25.87 

(33) 4-[(1,2,3,4-Tetrahydro-6-naphthyl.)amino]-6-(cycl.o­

propyl.amino)-pyrimido[S,4-d]pyrimidine 



- 158 -

(34) 4-[(3,S-Dimethylphenyl)amino]-6-(cyclopropyl.amino)­

pyri.m.ido[S,4-d]pyrimid.ine 
Melting po.int: 210-212°C 
~ value: 0.48 (silica gel; petroleum ether/ethyl acet-

5 ate = 1:1) 

Calculated: C 66.64 B 5.92 N 27.43 

Found: 66.71 6.07 27.60 

(35) 4-[(2,5-Di.methylpheny1)amino]-6-(cyc1opropy1amino)­

pyri.m.ido[S,4-d]pyri.m.icline 
10 Melting point: 210-212°C 

~ value: 0 .38 (silica gel; petroleum ether/ethyl. acet­

ate = 1:1) 

Calculated: C 66.64 B 5.92 N 27.43 

Found: 66.65 5.93 27.56 

15 (36) 4-[(3,4-Diahlorophenyl)amino]-6-(cycl.opropylamino)­

pyrimido [5, 4-dJ.pyri.micline 
Melting point: 228-230°C 
~ value: 0.40 (sil.iaa gel; petroleum ether/ethyl acet­

ate = 1:1) 
20 Calculated: C 51.88 B 3.48 N 24.20 

Found: 51.70 3.52 23.77 

(37) 4-[(2-Fluorophenyl)amino]-6-(cyclopropylamino)-pyri­
mido[S,4-d]pyrim.icline 
Melting point: 198-200°C 

25 ~value: 0.41 (silica gel; petroleum ether/ethyl acet­

ate = 1:1) 
Calculated: C 60.80 B 4.42 N 28.36 

Found: 60.60 4.61 28.16 

(38) 4-[(2,5-D.ifluorophenyl)amino]-6-(cyclopropylamino)-

30 pyri.mido[S,4-d]pyrimidine 

35 

Mel.ting point: 238-240°C 
~ val.ue: 0. 43 (sil..ica 

ate • 1:1) · 

Calcul.ated: C 57.32 
Found: 57.57 

qel.; petroleum ether/ethyl. acet-

B 3.84 N 26.73 

4.05 26.23 
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(39) 4-[(2-Fluoro-5-methylphenyl)aminoJ-6-(cyclopropyl­

amino)-pyrimido[S,4-d]pyrimidine 

Meltinq point: 200-202°C 
Calculated: C 61.92 H 4.87 N 27.08 

5 Found: 61.99 4.99 27.00 

(40) 4-[(2-Fluoro-3-trifluoromethyl-phenyl)amino]-6-

(cyclopropylamino)-pyrimido[S,4-dlpyrimidine 

Melting point: 204-206°C 

Calculated: C 52.75 H 3.23 N 23.06 

10 Found: 53.50 3.39 22.59 

(41) 4-[(2-F1uoro-3-methyl-phenyl)amino]-6-(cyclopropyl­
amino)-pyrimi.do[S,4-d]pyrimicline 

(42) 4-[(2-Fluoro-5-trifluoro-phenyl)am.i.no]-6-(cyclo-
propylamino)-pyrimido[S,4-d]pyrimidine 

15 Melting point: 210-212°C 
R;t value: 0.28 (silica 

ate = 2:1) 
Calculated: C 52.75 

Found: 52.37 

gel; petroleum ether/ethyl aaet-

H 3.23 N 23.06 
3.51 23.27 

20 (43) 4-[(2,S-Difluo:ro-4-methyl-phenyl)aminoJ-6-(cyal.o­
propylaimino)-pyrimido[S,4-d]pyrimidine 

(44) 4-[(2,4-Difluoro-3'118thyl~henyl)amino)-6-(cyalo­

propylamino)-pyrimido(S,4-dlpyrimidine 

(45) 4-[(3-Nitrophenyl)amino]-6-(ayalopropylamino)-pyri-
25 mi.do(5,4-d]pyrimidi.ne 

Melting point: 2os-210°c 
~ value: 0.32 (silica gel; petroleum ether/ethyl acet­

ate = 1:1) 

Ca1cu1ated: C 55.72 s·4.0S N 30.32 
30 Found: 55.58 4.12 30.42 

(46) 4-[(3-Bt:bynylpbenyl)aminoJ-6-(cyclopropylamino)-
pyrimido[S,4-dJpyrimidine 

- I i 
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Melting point: 279-281°C 
Rt val.ue: 0.43 (sil.ica gel; petrol.aum ether/ethyl acet­

ate = 2:1) 
Calculated: C 67.53 H 4.66 N 27.79 

S Found: 67.48 4.76 28.14 

(47) 4-(Phenyl.amino)-6-(morpholino)-pyrimido[S,4-d]pyrim­

idine 
Melting point: 170-172°C 
~ val.ue: 0.47 (silica gel; petroleum ether/ethyl. acet-

10 ate = 1:2) 

Cal.culated: C 62.32 H 5.23 N 27.25 
Found: 62.31 5.38 27.17 

(48) 4-[N-Metby1-N-(3-methylpheny1)amino]-6-(morpholino)­

pyrimido[S,4-d]pyriJllidine 

15 Mel.ting point: 71-73°C 

~ value: 0.60 (silica gel; petroleum ether/ethyl acet­
ate = 1:2) 

Cal.cul.ated: C 64.26 H 5.99 N 24.98 

Found: 64.36 6.08 24.75 

20 (49) 4- [N-Methyl-N-phenyl-aminoJ-6-{morphol.ino) -pyrimido­
[5, 4-d}pyrimidine 

25 

Mel.ting point: 132-134°C 

Rt val.ue: 0. 38 (silica 
ate = 1:2) 

Calculated: C 63.33 

Found: 63.59 

gel; petrol.eum ether/ethyl acet-

H 5.62 N 26.06 
5.79 25.82 

(50) 4-[(3-Cyclopropylphenyl)amino]-6-(morpholino)­
pyrimido-[S,4-d]pyrimid.ine 

(51) 4-[(3-<:yano-4-hydroxypheny1)ami.no]-6-(morphol.ino)-
30 pyrimido[S,4-d]pyrimid.ine 

(52) 4-[(3-Cyano-4-am.inopheny1)aminoJ-6-(morpholino)­
pyrim.ido [5 ,.4-d]pyrimidine 

, I I 
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(53) 4-[(4-Hydroxy-3-nitrophenyl)amino]-6-(morpholino)­

pyrimi.do[S,4-d]pyrimidine 

(54) 4-[(4-Amino-3-nitrophenyl)ami.no]-6-(moi:pholino)-

pyrimi.do[S,4-d]pyrimi.dine 

5 (55) 4-[(3,4-Dichlorophenyl)amino]-6-m.ethylthio-pyrimido­

[5,4-d]pyrimidine 

10 

Melting point: l58-160°C 
Rt value: 0.48 (silica qeJ.; petroleum ether/ethyl acet­

ate = 2:1) 

(56) 4-[(3-Chloro-4-fluoro-phenyl)aminoJ-6-methylthio-

pyrimido[S,4-d]pyrimidine 
Melting point: 140-145°C (decomposition) 
Rt value: 0.54 (silica gel; petroleum ether/ethyl acet­

ate = 10:7) 

15 ~is com.pound can also be obtai.ned in the following way: 

A mixture of 10 g of 4-hydroxy-6-mathylthio-pyrimi.do[S,4-
d] pyrimidine, 16 ml of hexamethyldisilazane, 22. S g of 3-

chl.oro-4-fluoro-aniline and l g of p-toluenesulphonic 
acid hydrate is heated at the boiling point for 12 hours. 

20 500 ml of methanol are then added and the mixture is 
heated at the boiling point for a further hour. The 
solvent is distilled off in a rotary evaporator, the 

residue dissolved in methylene·. chloride, and the solution 
extracted with 100 ml over 2N sodium hydroxide solution 

25 and dried over magnesium. sulphate. After the sol.vent is 
distilled off in a rotary evaporator, the residue is 
triturated twi.ce usi.ng 200 ml of ether each time, 

f;i.J.tered off and washed several time~ with ether. After 
drying, 11.5 g (69% of theory) of the title com.pound are 

30 obtained with the phys.ical data indicated above. 

(57) 4- [ (3-Chloro-4-methoxy-phenyl) amino] -6-methyl thio­
pyri.mido [S, 4-d]pyr~dine 
Melting point: 154-156°C 

R, value: 0. 40 (s:i.l.ica gel; petroleum ether/ethyl acet-
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ate = 1:1) 

(58) 4-[(4-Amino-3-nitro-phenyl)amino]-6-methylthio-pyri­

mido[S,4-d]pyrimidina 
Melting point: 248-250°C 

5 R;e va1ue: 0.48 (silica gal; petroleum ether/ethyl acet­

ate/methanol = 10:10:1) 

(59) 4-[(4-Chloro-3-nitro-phenyl)amino]-6-mathylthio­

pyrimi.do[S,4-d]pyrimidine 
Melting point: 173-175°C 

10 R:e value: 0.58 (silica gel; petroleum ether/ethyl 
acetate 1:1) 

(60) 4-[(4-Amino-3-cyano-phenyl)amino]-6-metbylthio-pyri­

mido{5,4-d]pyrimi.dine 
Prepared from the compound of Ex:ampl.e XVX. 

15 Melting point: 225-227°C 

(61) 4-[(4-Amino-3,5-dibchloro-phenyl)amino]-6-

methylthio-pyrimi.do[S,4-d]pyrimicline 
Melting point: 195-197°C 

~ value: 0 .SO (silica gel; petrol.eum ether/ethyl acet-
20 ate = 1:1) 

(62) 4-[(4-Amino-3,5-clibromo-phenyl)amino]-6-mathyl.thio­
pyrimido[S,4-d]pyrimidine 
Prepared from the compound of Example XVII:. 

Melting point: 245-247°C 

25 (63) 4-[(2-Cyclopropylphenyl.)amino]-6-(morpholino)-pyri­
mido[S,4-d]pyrimicline 

Prepared from the compound of Example XV. 
Melting point: 171-173°C 
Calculated: C 65.49 B 5.78 N 24.12 

30 Found: 65.24 5.84 24.06 
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Example 4 

4-(Phenylamino)-pyrimido[S,4-d]pyrimidine 

o. 6 g of 4- (phenylamino) -2, 8-dichloro-pyrimido [5, 4-d] -

5 pyrimidine is added in portions to a mixture of 10 ml. of 

hydrioclic aci.d ( 67 % strenqth) and 2. 4 q of di.phosphorus 

tetraiodide at S0°C, while stirring. Stirri.nq is contin­

ued for 20 minutes then the mixture is poured onto ice 

and water and rendered alkaline with sodium hydroxide 

10 solution. The mixture is extracted three times with 

methylene chloride and the combined extracts are dried 

and concentrated. The residue is dissolved in clioxane, 

O. 5 q of palladium-on-charcoal (10 % of palladium) is 

added and the mixture is heated under refl.ux overniqht. 

15 The catalyst is filtered off, the filtrate is concen­

trated and the residue is purified by chromatography over 

an alumi.nium oxide column with petroleum ether/ethyl. 

acetate (10:3). 

Yield: 0.07 g (16 % of theory), 

20 Melting point: 110-112°C 

~ value: (aluminium. oxide; petroleum. ether/ ethyl acet­

ate = 2:1) 

The fol.l.owinq compounds are obtained anal.ogousl.y to 

Example 4: 

25 (1) 4-[(3-Bromophenyl.)amino]-pyrimido[S,4-d]pyrimicline 

Meltinq point: 208-210°C 
~ val.ue: 0.30 (al.uminium. oxide; petroleum ether/ethyl. 

acetate = 2: 1) 

(2) 4-[(3-Chlorophenyl)amino]-pyrimido[S,4-d]pyrimicline 

30 Meltinq point: 187-189°C 
~ value: 0.35 (aluminium oxide; petroleum ether/ethyl. 

acetate = 10:4) 

(3) 4-((3-Trifluoromethyl.phenyl.)amino]-pyr.im.ido[S,4-

d]pyrimicline 

35 ~ value: 0. 41 (aluminium oxide; petroleum ether/ ethyl. 
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acetate = 2:1) 
Mass spectrum.: r = 291 

(4) 4-[(3-Methy1phenyl)amino]-pyriml.do[5,4-d]pyrimicline 

Mel.tinq point: 159-160°C 
5 Rt value: 0.25 (s.il.ica qel; petroleum ether/ethyl acet­

ate = 2:1) 

Exampl.e 5 

Coated tablets with 75 mg of active substance 

10 1 coated tablet comprises: 

15 

Active substance 

Calcium phosphate 

Maize starch 
Polyvinylpyrrolidone 

Bydroxypropylmethylcellulose 

Magnesium stearate 

Production: 

75.0 mg 

93.0 mg 

35.5 m.g 

10.0 mg 

15.0 mg 

1.5 mg 

230.0 mg 

20 The active substance is mixed with calcium phosphate, 

maize starch, po1yvinylpyrrolidone, hydroxypropylmethyl­

cell.ulose and half the stated amount of magnesium 

stearate. Pellets having a diameter of about 13 mm are 

produced. on a tablet-making. machine, and these are rubbed 

25 through a sieve of 1. 5 mm mesh width on a suitable 

machine and mixed with the remaining amount of magnesium. 

stearata. filese granules are pressed to tablets of the 

des.ired shape on a tablet-making machine. 

Core weight: 230 mg 

30 Die: 9 mm, convex 

35 

The coated t:ahlet cores thus produced are coated with a 

film which essentially comprises hydroxypropylmethyl­

cellul.ose. fte finished film-coated tablets are polished 

with beeswax. 
Coated tablet weight: 245 mg. 
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Example 6 
Tablets wl.th 100 mg of actl.ve substance 

Composition: 
S 1 tablet comprises: 

10 

Active substance 

Lactose 

Maize starch 
Polyvinylpyrrolidone 
Magnesl.um. stearate 

Production process: 

100.0 mg 

80.0 :mg 

34.0 mg 

4.0 mq 

2.0 mg 

220.0 mq 

The active compound, lactose and starch are mi.xed and the 

15 mixture is moistened uniformly with an aqueous solution 
of the polyvinylpyrrolidone. After the .moist mass has 

been s:ieved (2. 0 mm mesh w:i.dth) and dried in a tray 

dry:ing cabinet at 50°C, :it is s:i.eved again (1.S mm mesh 

width) and the lubricant is admixed. The ready-to-press 
20 mixture is processed to tablets. 

Tablet we:i.qht: 220 mq 

Diameter: 10 mm, biplanar with a bevelled edge on 

both s:i.des and a dividing groove 
on one side. 

25 Exam.ple 7 

30 

35 

Tablets with 150 mg of active substance 

Composition: 
1 tablet comprises: 

Active substance 

Powdered lactose 

Maize starch 
Colloidal silica gel acid 
Polyviny1pyrro1idone 
Magnesium stearate 

150.0 mg 

89.0 mg 

40.0 mg 

10.0 mg 

10.0 mg 
1.0 mq 

300.0 mg 
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Production: 
The active substance is mi.xed with 1actose, maize starch 

and silicic acid and the mixture is moistened with a 20 

% strength aqu.eous polyvinylpyrrolidone solution and 

5 passed through a sieve of 1.5 mm. mash width. 

10 

15 

20 

The qranules are dried at 45°C, rubbed aqain throuqh the 

same sieve and mi.xed with the stated amount of magnesium 

stearate. Tabl.ets are pressed from the mixture. 

Tablet weiqht: 300 mg 

Die: 10 mm., flat 

Exa.mple 8 

Bard gelatin capsules with 150 mg of active substance 

1 capsule comprises: 

Active compound 

Dried maize starch 
Powdered lactose 

Magnesium stearate 

Production: 

about 
about 

about 

150.0 mq 

180.0 mg 

87.0 mg 

3.0 mq 

420.0 mg 

The active compound is mixed with the auxiliaries and the 

mixture is passed through a sieve of 0.75 mm. mesh width 

and mi.xed homogeneously in a suitable apparatus. 

25 ':he final mixture is introduced into size 1 hard gelatin 

capsules. 

Capsule filling: about 320 mg 

Capsule shell: hard gelatin capsule, size 1. 
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Exam.pl.a 9 
Suppositories with 150 mq of active substance 

1 suppository comprises: 

Active compound 
Pol.yethylene qlycol. 1500 

Pol.yethylene glycol 6000 

Polyoxyethyl.enesorbitan monostearate 

Production: 

150.0 mq 

550.0 mg 

460.0 mg 

840.0 mq 

2000.0 mg 

After the suppository mass has been mel.ted, the active 

compound is distributed homoqaneously therein and the 
mel.t is poured into precool.ed moulds. 

15 Example 10 

20 

25 

Suspension with 50 mq of active substance 

100 ml of suspension comprise: 
Active compound 

Carboxymethylcel.lulose Na sal.t 
Methyl p-hydroxybenzoate 
Propyl p-hydroxybanzoata 

Cana suqar 

Glycerol. 
Sorbitol. solution, 70 % strength 
Aroma 

·Distilled water to 

Production: 

1.00 g 

0.10 q 

0.05 q 

0.01 q 

10.00 q 

5.00 g 

20.00 g 

0.30 q 

100 ml 

The distilled water is heated to 70°C. Methyl. and propyl 
30 p-hydroxybenzoate and glycerol and carboxymethylcallulose 

sodium salt are dissolved therein, while stirring. 'J!he 
mixture is cooled to room temperature, and the active 
compound is added and dispersed ·homoqeneously, while 
stirring. After addi td.on and dissolving of the sugar, the 

35 sorbitol solution and the aroma, the suspension is evacu­
ated while stirring to remove the air. 
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5 ml of suspension comprise SO mg of active compound. 

Exampl.e 11 

Ampoules with 10 mq of acUve substance 

5 Composition: 

10 

Active compound 
0.01 N hydrochloric acid s.q. 

Doubly disti11ed water 

Production: 

to 

10.0 mg 

2.0 ml 

The active substance is dissolved in the required amount 

of 0. 01 N BCl., and the solution is rendered isotonic with . 

sodium chloride, subjected to sterile fil.tration and 

introduced into 2 ml ampoules. 

Example 12 
15 Ampoul.es with 50 mq of active substance 

20 

Composition: 

Active compound 50.0 mq 

0.01 N hydrochl.oric acid s.q. 

Doubl.y distil.led water to 10.0 ml 

Production: 

The active substance is clissol.ved in the.required amount 

of 0.01 N BC1 and the solution is.rendered isotonic with 

sodium chloride, subjected to steril.e fil.tration and 

25 introduced into 10 m1 ampoules. 



WO 96/07657 - 169 - PCT/BP95/03482 

Patent Claims 

1. Pyrim.ido[S,4-d]pyrimi.dines of the general formula 

(I) , 

i.n whi.ch 

5 Ra is a hydrogen atom or an alkyl group, 

~ i.s a phenyl group whi.ch i.s substituted by the radicals 

R1 to R3 , 

wherein 

Ri and Rz, which can be identical or different, are each 

10 a hydrogen, fluori.ne, chlorine, bromi.ne or i.odine atom, 

a C3_7-cyc1oalky1 or C4_7-cycloalkoxy group, each of which 

can be substituted by one or two alkyl groups or by an 

aryl group, 

· 15 a C2_5-alkenyl or C3_5-alkenyloxy group which is optionally 

substituted. by an aryl group, wherein the vinyl part 

cannot be linked to the oxygen atom, 

a C2_5-al.kyny1 or C3_5-al.kynyloxy group which is optional.ly 

substituted. by an aryl group, wherein the ethynyl part 

20 cannot be linked to the oxygen atom, 

an aryl, aryloxy, arallcyl, aralkoxy, alkylsulphenyl, 

a1kylsu.1ph:iny1, alkylsu1phony1, alkylsulphonyloxy, 

tr:ifluorom.et:hylsulphenyl, tri.fluoromethylsulphi.nyl, 

tri.fluoromatbylaulphonyl, axylsulphenyl, ai:ylsulphinyl., 
-------·--·· 
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arylsulphonyl, aralkylsulphenyl, aralkylsul.phinyl or 

aralkylsulphonyl group, 

a methyl or methoxy group which .is substituted by 1 to 3 

fluorine atoms, 

5 a C2_4-a1kyl or C2• 4-alkoxy group which is substituted by 1 

to 5 fluorine atoms, 

a nitro, amino, a1kylamino, d.ialkylamino, C3_7-cycloalkyl­

am.ino, N-alkyl.-C3_.,-cycloalkylamino, a:cylam.ino, N•alkyl­

aryl.amino, aralkylamino or N-al.kyl-aralkyl.amino group, 

10 a 4- to 7-memb&red alkylenimino qroup which is optional.ly 

substituted by 1 to 4 alkyl groups, wherein, in the 
abovementioned 5- to 7-membered alkylenimi.no groups, in 

each case one or two methylene groups adjacent to the 
nitrogen atom. can in each case be replaced by a carbonyl 

15 group, or in the abovementioned 6- to 7-membered alkyl­
enimino groups, a methylene group in the 4-position can 

be replaced by an oxygen or sulphur atom or by a 

sulphinyl, sulphonyl, imino, N-alkyl-imino, N-a1kyl.­

carbonyl-imino, N-al.kylsulphonyl-im.ino, N-aryl-imino or 

20 N-aralkyl-im.ino group, 

an (alkylenim.ino)carbonyl or (alkylenimino)sulphonyl 

qroup which has .in each case 4 to 7 r.inq atoms .in the 
al.kyl.enim.ino part and .is optionally substituted by 1 to 

4 alkyl groups, wherein, in the abovementioned 6- to 7-

25 membered alkyl.enimino parts, in each case a methylene 
qroup in the 4-position can be replaced by an oxygen or 
sulphur at.am or by a sulpbinyl, aulphonyl, imino, N­

alkyl.-imino, N-alkylcarbonyl.-imino, N-alkylsulphonyl­

imino, N-aryl-imino or N-aralkyl-im.ino group, 

30 an alk.ylcarbonylamino, H-alJcrl-alkylcarbonylamino, 
alkylsulphonyl.amino, H-alkyl-alkylaulphonylamino, aryl­
carbonyl.ami.no, N-alkyl-arylcarbonyl.amino, aryl.­
sulphonyl.amino, N-al.kyl-aryl-sul.phonylamino, 

I lllllll lllltl 1111111111111111 
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ara1kylcarbonylamino, N-alkyl-aralkylcarbonylamino, 

aralkylsu1phonyla:mino, N-alkyl-aralkylsulphonylamino, 

perfluoroalkylsulphonylamino, N-alkyl-

perfluoroalkylsulphonylamino, 

arylcarbonyl, aralkylcarbonyl, 

aral.kyl-hydroxymethyl, carboxyl, 

alkylcarbonyl, 

aryl-hydroxymethyl, 

alkoxycarbonyl, 

aralkox.ycarbonyl, aminocarbonyl, alkylaminocarbonyl, 

di.alkylaminocarbonyl, aryla:minocarbonyl, N-alkyl-

arylaminocarbonyl, aralkylaminocarbonyl, N-alkyl-

10 aralkyl.ami.nooarbonyl, N-hydroxy-aminocarbonyl, N-hydroxy­

alkylaminocarbonyl, N-alkoxy-aminocarbonyl, N-alkoxy­

alkylaminocarbonyl, cyano, azido, N-cyano-amino or 

N-cyano-alkylamino group, 

a sul.pho, alkoxysulphonyl., aminosulphonyl, alkylamino-

15 sulphonyl, dialkylaminosulphonyl, arylaminosulphonyl, 

N-alkylarylaminosulphonyl, aralkylaminosulphonyl or 

N-alkyl-aralkylami.nosulphonyl group, 

a phosphono, o-alkyl-phosphono, 0,0'-dialkyl-phosphono, 

0-aralkyl-phosphono or O,O'-diaralkyl-phosphono group, 

20 an alkyl or alkoxy group which i.s substituted by R,, 

wherein 

25 

30 

R.. is a hydroxyl, alkoxy, aryloxy, aralkoxy, amino, 

alkyl.amino, dialkylami.no, alkyl.sulphenyl, alkylsul.­

phinyl, alky.lsulphonyl, arylsulphenyl., aryl.sul.­

phinyl, arylsulphonyl, aralkylsulphenyl, aralkyl­

sulphinyl, aralkylsulphonyl, carboxyl, alkoxy­

carbonyl, aminocarbonyl, alkylaminocarbonyl, 

dialkylaminocarbonyl or cyano group, 

a 4- to 7-membered alkylenimino group which .is 

optionally substituted by l to 4 a.lkyl groups, 

wherein, in the abovementioned 5- to 7-membe.red 

alkyl.enimino groups, in each case one or two 

methylene groups adjacent to the nitrogen atom. can 

be raplaaad by a carbonyl group, or in the above-

:f 1111111 111111111111111111 1111 
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mentioned 6- to 7-membered alkylenimino groups, a 

methyl.ene group in the 4-posi tion can be repl.aced by 

an oxygen or sulphur atom or by a sulphinyl., 

sul.phonyl., imino, N-alkyl-imino, N-al.kyl.carbonyl.­

imino, N-alkylsulphonyl-im.ino, N-aryl-im.ino or 

N-aralkyl-imi.no group, or 

an (alkylenimi.no) carbonyl group which has in each 

case 4 to 7 ring atoms in the alkylenimino part and 

is optionally substituted by 1 to 4 alkyl groups, 

wherein, in the abovementioned 6- to 7-membered 

alkyl.enimi.no parts, in each case a methyl.ene group 

in the 4-position can be replaced by an oxygen or 

sul.phur atom or by a sulphinyl, sul.phonyl, imi.no, 

N-alkyl.-imino, N-al.kylcarbonyl-imino, N-alkyl.sul­

phonyl-imino, N-aryl-imino or N-aralkyl-imino group, 

~ is a hydrogen, fluorine, chlorine or bromine atom, an 

a1kyl, alkoxy or trifluoromethyl group or 

~ together with ~' if these are bonded to adjacent 

carbon atoms, is a methylenedioxy group which is 

20 optional.l.y substituted by one or two al.kyl. groups, an 

n-C3_6-alkylene group which is optionally substituted by 

one or two al.kyl. groups, or a 1,3-butadiene-1,4-diyl.ene 

group which is optionally substituted by one or two 

fluorine, chlorine, bromine or .iodine atoms or by one or 

25 two hydroxyl, alkyl., alkoxy, trifluoromethyl or cyano 

groups, wherein the subs ti tuents can be identical or 

cli.fferent, or 

R. together with Rt, if Ri is in the o-positi.on relative 

to the nitrogen atom which is substituted by R., is an 

30 n-c2_,-alkylen.e group which i.s optionally substituted by 

one or two alkyl groups, and 

1\: is a hydrogen, fluorine, chlorine, bromine or iocli.ne 
atom, 

llllt:lllll 1111111111111111 
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an alkyl, c,_.,-cycloalkyl, C3_7-cycloalkyl-C1_3-alkyl, aryl, 

aralkyl, hydroxyl, az:y1oxy, aralkoxy, mercapto, 

C
1

_
8
-alkylsulphenyl, C1_8-alkylsu1phinyl, c 1_,-a1kylsul­

phonyl, c._,-cycloalkylsulphenyl, c,.7-cycloalkylsulphinyl, 

5 C4 _ 7 -cycloalkyl.sulphonyl, C3_,-cycloalkyl-C1 _ 3 -

al.kylsulphenyl., C3_.,-cycloalkyl-C1_3-alkylsul.phinyl., C3_.,­

cycl.oalkyl.-C1_3-alkylsulphonyl, az:ylsulphenyl, axyl­

sulphinyl, az:ylsulphonyl, aralkylsulphenyl, aralkyl­

sulphinyl or aralkylsulphonyl group, 

10 a C1_8-alkoxy group, which can be substituted by alkoxy­

carbonyl, cyano, carboxyl, ami.nocarbonyl., alkyl.ami.no­

carbonyl or clialkylaminocarbonyl group, a C2_8-alkoxy grup. 

which is substi. tuted by a hydroxyl, alkoxy, hydroxy-C2_,-

15 

alkylami.no, amino, 

alkylcarbonylamino, 

alkylsulphonylamino, 

alkyl.amino, dialkylamino, 

N-alkyl-N-(alkylcarbonyl)amino, 

N-alkyl-N-(alkylsulphonyl)amino, 

alkoxycarbonylamino or N-alkyl-N-(alkoxycarbonyl)amino 

group, by a 5- to 7-membered alkylenim.ino group which is 

optionally substituted by 1 to 4 alkyl groups, wherein, 

20 in the abovementioned S- to 7-membered alkyleni.mino 

groups, in each case one or two methylene groups adjacent 

to the nitrogen atom. can in each case be replaced by a 

carbonyl group, and addi tional.ly in the abovementi.oned 6-

to 7-membered alkyl.enimino groups, a methylene group in 

25 the 4-position can be replaced by an oxygen or sulphur 

atom or by a carbonyl, sulphinyl., sulpbonyl, imino, N­

alkyl-.imi.no, N-alkylcarbonyl-im.ino, N-formyl-imino, 

N-dialkylaminocarbonyl-imino, R-alkoxy-carbonyl-.imi.no, 

N-al.kylsulphonyl-imino, N-az:yl-imi.no or N-aralkyl-imi.no 

30 group, a C3_8-alkoxy group which is substituted by two 

hydroxyl groups, 

a C1_8-alkoxy group which is substituted by a C3_,­

cycloalkyl group, wherein the cycloalkyl. part can be 

substituted in each case by 1 to 4 alkyl groups, and 

35 wherein, in the abovem.entioned c,_'1-cycloalkyl parts, in 

each case a methyl.en& group can be replaced by an oxygen 

or sulphur atom., or by a carbonyl, sulpbinyl, sulphonyl, 

1111111111111111111 111111111 
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imino, N-al.kyl-imino, N-alky1carbonyl-imi.no, N­

alkoxycarbonyl-i.:mi.no, N-alkylsulphonyl-imino, N-aryl­

imino or N-aralkyl-imino group, 

a C4_1-cycloalkoxy group which is optionally substituted 

5 by one or two hydroxyl groups or by an alkoxy, alkoxy­

carbonyl, cyano, carboxyl, amino-carbonyl, alkylam.ino­
carbonyl, dialkylaminocarbonyl, hydroxy-c2_,-alkyl.am.ino, 

amino, alkyl.amino, dialkylamino, alkylcarbonyl-ami.no, N­

alkyl-N-(alkylcarbonyl) amino, a1kylsul.phonylami.no, N-
10 alkyl-N-(al.kylsulphonyl)am.ino, alkoxycarbonylamino or N­

alkyl-N-(alkoxycarbonyl)amino group, wherein, in the 
abovementioned C5_1-cycloalkoxy groups, in each case a 

methylene qroUp can be replaced by an oxygen or sulphur 
atom or by a .sulphinyl, sulphonyl, im.ino, N-alkyl-imino, 

15 N-alkyl.carbonyl.-imino, N-alkoxycarbonyl-imino, N-alkyl­
sulphonyl-imino, N-ary1-imino or N-aralkyl-imi.no group, 

a C3_8-alkenyl.ox.y group which is optionally substituted by 

an aryl group or C3_7-cycloalkyl group, wherein the vinyl 

part cannot be 1inked to the oxygen atom, 

20 a C3 _8-al.kyny1oxy group which is optionally substituted by 

an aryl group or C3_7-cycloalkyl group, wherein the 
ethynyl part cannot be linked to the oxygen atom, 

a 4- to 8-membered alkylenimino group which is option­
ally substituted by 1 to 4 alkyl. groups or 1 to 2 aryl 

25 groups, and whi.ch can adcliti.onally be substituted by the 

radical Rsr wherein 

Rs is an aryl, aralkyl, carhoxyl, alkoxycarbonyl, 

amino-carbonyl, alkylaminocarbonyl, dialkylamino­

carbonyl, cyano, hydroxyl, alkoxy, aryloxy, aralk-
30 oxy, alkylcarbonyloxy, az:ylcarbonyloxy, am:i.no, 

alkylami.110, bydroxy-C2_4-a1kylamino, d.ialkylamino, 
cyanoamino, foxm.ylamino, N- (alkyl) -N- (hydroxy-C2-4-

alkyl) amino or b:i.s- (hydroxy-c2_.-alkyl) mn:i.no group, 

11111111 1111111111111111 I 11111 
* C L M S * 



5 

10 

15 

20 

25 

30 

35 

- 1'75 -

an (alkylan.imino)carbonyl group which has in each 

case 4 to 7 ring atoms in the alkylenimino part and 
is optionally substituted by 1 to 4 alkyl groups, 
wherein, in the abovementioned 6- to 7-membered 
a1kylenimino parts, in each case a methylene group 

in the 4-position can be repl.aced by an oxygen or 
sulphur atom or by a sulphinyl, sulphonyl., imino, 
N-alkyl-imino, N-alkyl-aarbony.1-imino, N-a.lkylsulph­
onyl-i.:mino, N-aryl-imino or N-aralkyl-imino group, 

a 4- to 7-membered alkylenimino group which is 
optionally substituted by 1 to 4 alkyl. groups or a. 
hydroxyalkyl group, wherein, in the abovementioned 
5- to 7-niembered alkylenimino groups, in each case 

one or two methylene groups adjacent to the nitrogen 
atom can be replaced by a carbonyl group, a 6- to 7-

membered alkyl.enim.ino group which is optionally 
substituted by 1 to 4 alkyl groups or a hydroxyalkyl 

group, wherein in each case a methylene group in the 
4-posi.ti.on of the alkylenimino part is replaced by 
an oxygen or sulphur atom or by a carbonyl, 
sulphinyl, sulphonyl, i.mino, N-alkyl-imi.no, 
N-alkylcarbonyl-imino, N-alkyl-sulphonyl-imi.no, 
N-arylimino or N-aralkyl-imino group, and 
add.i.tionally in the alkylenimino part of the 
abovem.entioned groups in each case one or two of the 
mathyl.ene groups adjacent ·to the nitrogen atoms can 
be replaced by a carbonyl group, 

a 4- to 7-membered alkylenimi.no group which is 
substituted by a hydroxyl., alkoxy, amino, 
al.kyl.ami.no, di.alkyl.amino, alkylcarbonyla:m.i.no, 
N-alkyl-al.kylcarbonylamino, alkylsulphonylamino, 
N-alkyl-alkylsulphonylamino or a hydroxyalkyl group, 

an alkylcarbonylamino, N-alkyl-alkylcarbonylamino, 
alkylsulphonylam:i.no, N-alky1-alkylsulphonylam:i.no, 
az:ylca=onyl.ami.no, N-alkyl-azylcarbonylam:i.no, axyl­
sulphonylai no, N-alky1-arylsulphony1am:i.no, aralky1-

~ : I 1111111 fff 111 lllll lllll ff f Ill 
* C L H S * 



5 

10 

15 

20 

25 

30 

- 176 -

carbonyl.amino, N-alkyl-aralkylcarbonylam.ino, 

arallcy1sulphony1amino, N-a1kyl-aral.lcylsu1phonyl­

amino, alkoxycarbonylamino, N-alkyl-alkoxycarbonyl­

amino, aralkoxycarbonylamino or N-alkyl-aral.koxy­

carbonyl.amino group, 

Rg, &, and Ra. which can be identical or different, 

are i.n each case a hydrogen atom or an alkyl 

group or 
~and P.., together are an n-~_.-al.kyl.ene group and 

Ra i.s a hydrogen atom or an alkyl group, 

a carboxyallcyl, alkoxycarbonyl.al.kyl, aminocarbonyl­

alkyl, alkylaminocarbonylalkyl or dialkylaminocarb­

ony1alkyl group, 

an (al.kylenimino) carbonylalkyl. group which has in 

each case 4 to 7 ring atoms in the alkylenimi.no part 

and .is opt3.onally substituted by 1 to 4 alkyl 

groups, wherein, in the abovementi.oned 6- to 7-

membered alkyleni.mino parts, in each case a 

methylene group in the 4-position can be replaced by 

an oxygen or sul.phur atom. or by a sulphinyl, 

sul.phonyl, imino or N-alkyl-imino qroup, 

a {carboxyalkyl)oxy, (alkoxycarbonylalkyl)oxy, 

(aminoaarbonylal.kyl)oxy, (alkylam..i.nocarbonylalkyl.)­

oxy or (dialkylaminocarbonylalkyl)oxy group, 

an [(alkylenimino)carbonylalkyl]oxy qroup which has 

in each case 4 to 7 r:inq atoms in the alkyleni.mino 

part and is optionally substituted by l to 4 alkyl 

groups, wherein, in the abovementioned 6- to 7-

membered alkylenim.ino parts, i.n each case a 
methylene group i.n the 4-poai.tion can be replaced by 

an oxyge11 or sulphur atom or by a sulpbinyl., 

sulphony1, im.ino or N-alkyl.~imino group, 
----·----- ----- -
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a cyanoa1kyl, hydroxya1kyl, alkoxyalkyl, aryloxy­
a1kyl, ami.noa1kyl, alkylami.noalkyl or dialkylamino­

alkyl group, 

an (alkyl.enimino)alkyl group w!Uch has in each case 

4 to 7 ring atoms in the alkylenimino part and is 

optionall.y substituted by 1 to 4 al.kyl. groups, 

wherein, .in the ahovementioned 6- to 7-membered 
al.kylenimino parts, in each case a methylene group 
in the -4-position can he replaced by an oxygen or 

sulphur atom. or by a sulphinyl, sulphony.l, im.ino or 

N-alkyl-imino group, 

an a1kylcarbonylaminoalkyl, N-alkyl-alkylcarbonyl­
aminoalkyl, al.kyl.sulphonylami.noal.kyl, N-alkyl-alkyl­

sulphonylaminoalkyl, arylcarhonylami.noalkyl, N­

alkyl-arylcarbonylaminoalky.l, arylsulphonyl.ami.no­
alkyl, N-alky1-arylsulphony1aminoa1kyl, alkyl­

sulphenyl, alkylsulphinyl, alkyl.sulphonyl., aryl­

sulphenyl, arylsulphinyl, arylsulphonyl, aralkyl­
sulphenyl, aralkylsulphinyl, aralkylsulphonyl, 
alky1sulphenylalkyl, alkylsulphiny.la1kyl, al.kyl­

sulphonylalkyl, arylsulphenylalkyl, arylsulphinyl­

alkyl or axylsulphonylalkyl group or 

a C3_7-cycloalkyl group, wherein, in a C5_7-cycloalkyl 

group, a methylene group can be replaced by an 
oxygen or sulphur atom or by a au1phi.ny1, sulphonyl, 

im.ino or N-alkylimino group, 

or ~ is a 6- to 8-membered al.kylenimino group which is 
optionally substituted by 1 to 4 alkyl groups or by an 
aryl. group and can additionally be substituted by the 

30 radical Jls, wherein, in the abovem.antioned alkylenimino 
groups, in each case a metbyl.ene g~up in the 4-position 

is replaced by an oxygen or sulphur atom or by a 
carbonyl, sulphinyl, aulphonyl, N-oxi.do-N-alkyl.imino or 
R,N qroup, wherein 
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Rg is a hydroqen atom, an alkyl, hydroxy-c2_,-alkyl, 

alkoxy-C2-c-alkyl, amino-C2_,-a1kyl, a1Jcylamino-C2_,­

alkyl, ctia1ky1amino-Ci_,-a1kyl, (hydroxy-t;_,-alkoxy) -

C2_,-alky1, aminocarbonylalkyl, alkyl­

aminocarbony1alkyl, dial.kylaminocarbonylal.kyl, aryl., 

aral.kyl., fozmyl, alkyl.carbonyl, alkylsulphonyl., 

arylcarbonyl, arylsul.phonyl, aralkylcarbonyl, 

aralkylsul.phonyl, 

aminocarbonyl, 

dialkylaminoc:arbonyl 

alkoxycarbonyl, cyano, 

alkylaminocarbonyl or 

qroup or an (alkylen-

i.mino)ca:rbonyl qroup which has i.n each case 4 to 7 

ring atoms in the alkylenimino part, wherein, in a 

6- to 7-membered alkylenimino part, a methylene 

qroup in· the 4-posi tion can be replaced by an oxygen 

or sulphur atom or by a sulphinyl, sulphonyl., iml.no 

or N-alkyl-imino qroup, 

or Re i.s a 1-pyrrolidinyl qroup which is optiona1ly 

substituted by 1 to 4 alkyl groups and in which two 

hydrogen atoms on the carbon skeleton are replaced by .!'-
20 straight-chain alkylene bridge, wherein this bridge 

contains 2 to 6 carbon atoms if the two hydrogen atoms 

are on the same carbon atom, or contains 1 to 5 carbon 

atoms.if the two hydrogen atoms are on adjacent carbon 

atoms, or contains 2 to 4 carbon atoms if the two 

25 hydrogen atoms are on carbon atoms which are separated by 

an atom, wherein the abovementi.oned 1-pyrrolidinyl groups 

can addi. t.iona11y be subst.i tuted by the radical Rs, which 

is defined as mentioned above, 

a 1-piperidi.nyl or 1-azacyalohept-1-yl group which is 

30 optionally substituted by 1 to 4 alkyl groups and in 

which two hydrogen atoms on the carbon skeleton are 

repl.aced by a straight-chain alkylene bridge, wherein 

tbi.s bridge contains 2 to 6 carbon atoms i.f the two 

hydrogen atoms are on the same carbon atom, or contains 

35 l to S carbon at:am.s. if the two hydrogen atoms are on 

adjacent carbon atoms, or contains 1 to 4 carbon atoms if 

the two hydrogen atoms are on carbon atoms which are 
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separated by an atom, or contains l to 3 carbon atoms if 

the two hydrogen atoms are on carbon atoms which are 

separated by two atoms, wherein the abovementioned 

1-piperidinyl and 1-azacyc1ohept-1-yl groups can adcli-

5 tionally be substituted by the radical Rs, which is 

defined as mentioned above, 

a 1-pyrrolidinyl group which is optionally substituted by 

1 to 4 alkyl groups and in which two hydrogen atoms in 

the 3-position are substituted by a -O-~CBa-o- or 

10 -O-CH2CH2CH2-0- group, 

a 1-piperidinyl or 1-azacyclohept-1-yl group which is 

optional1y substituted by 1 to 4 alkyl groups and in 

which, in the 3-posit.ion or in the 4-posit.ion, in each 

case two hydrogen atoms are replaced by a -O-CHzCH2-0- or 

15 -o-CH2CH2CH2-0- group, 

a group of the f ormu1a 

in which 

m and n, which can be identica1 or different, are the 

20 numbers 1 to 3 or 

m is the number 0 and n is the number 2, 3 or 4, wherein, 

ad.clitiona11y, the above banzo part can be mono- or clisub­

stituted by fluorine, chlorine, bromine or iodine atoms 

or by alkyl, t:rifluoromethyl, hydz:oxyl, a1koxy or cyano 

25 groups and the above satura~d cyc1ic .imino part can be 

mono- or disubati. tuted by 1 or 2 alkyl groups, wherein 

t:he substituents can in each case be identical or differ­

ent, or 

an (ltiolls.1) group, in which 

30 Ri.o and Ri,1 , which can be identical or different, are each 
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a hydrogen atom, 

a C1_16-al.kyl group, which can be substituted by 1 or 2 

aryl, C3_7-ayoloalkyl groups, or by a carboxyl, alkoxy­

carbonyl, aminocarbonyl., alkyl.aminocarbonyl, dialkyl-

5 aminocarbonyl., hydroxy-C2_4-alkyl.aminocarbonyl, ayano, 

hydroxyl, alkoxy, aryloxy, aralkoxy, C2_4-al.kylenedi.oxy, 

alkylcarbonyloxy, arylcarbonyloxy, formylamino, amino, 

alkyl.amino or dialkylamino group, by an (alkylenimino)­

carbonyl group which has in each case 4 to 7 ring atoms 

10 in the alkyl.enimUio part and is optionally substituted by 

1 to 4 alkyl groups, wherein, in a 6- or 7-membered 

alkyl.enimino part, in each case a methylene group in the 

4-position can be replaced by an oxygen or sulphur atom 

or by a sulphinyl, sulphonyl, imino, N-alkyl-imino, 

15 N-alkylcarbonyl-imino, N-alkylsulphonyl-imino, N-aryl­

imino or N-aralkyl-imino group, 

by a 4- to 7-membered alkylenimino group which is option­

ally substituted by 1 to 4 a1kyl qxoups, wherein, in th~ 

aboveaentioned 6- or 7-membered alkylenimino groups, in 

20 each case a methylene group in the 4-position can be 

replaced by an oxygen or sulphur atom or by a sulphinyl, 

sul.phonyl or RtN group, where.in B, is as defined above, 

and additionally in the abovemeni:ioned 5- to 7-membered 

alkylenimino groups, in each case one or two methylene 

25 groups adjacent to the nitrogen atoms can be replaced by 

a carbonyl group, 

by an alkylsulphonylamino, N-alkyl-alkylsulphonyl.ami.no, 

arylcarbony1amino, N-alkyl-aryl.carbonyl-ami.no, alkyl.­

carbonyl.amino, N-alkyl-alkylcarbonylamino, arylsulphonyl-

30 amino, N-alkyl-arylsulphonylamino, aralkylcarbonylamino, 

N-alkylaralkylcaz:bonylamino, aralkylsulphonylami.no, 

N-alkyl-aralkylsulphonylamino, alkoxycarbonyl.aaino, 

R-al.k.yl-alkoxycarbonylamino, aralkoxycarbonylamino or 

R-a1ky1-ara1koxycarboJiylamino gz:oup, by an (lteNR.,)-CO-NR.s-

35 or (RaNR,) -S02-Elg- qroup, wherein Re, a, and Re are as 

defined above, by an al.kylsulphenyl, alk.ylsulph.inyl, 

111111111111111111111111111111 
* C L M S * 



- 181 -

alkylsulphonyl, arylsulphenyl, arylsulphinyl, arylsul­

phonyl, aralkylsulphenyl, aralkylsulphinyl or aral.kyl­

sulphonyl group, by a c,_7-cycloalkyl group which is 

substituted by ~ and optionally additionally by 1 to 4 

5 alkyl groups, wherein ~ is as dafined above, by a C5_7 -

cycl.oalk.yl group which is optionally substituted by 1 to 

4 al.kyl groups and in which a methylene group is replaced 

by an oxygen or sulphur atom. or by a sulphinyl, sulphonyl 

or NR, group, or by a fluorine, chlorine, bromine or 

10 iodine atoa, 

a C2_10-al.kyl group which is substituted by 2 or 3 fluorine 

atoms, 

a C3_10-alkyl. group which is substituted by 4 or S fluorine 

atoms, 

15 a methyl group which is substituted by a 1,4,7,10-tatra­

oxaayclododacyl, 1,4,7,10,13-pentaoxacyclopentadecyl or 

a 1,4,7,10,13,16-hexaoxacyclooctadecyl group, 

a ~-10-al.kyl group which is substituted by 2 to 5 hydroxyl 

or alkoxy groups, 

20 a C2_6-alkyl group which is substituted by an aryl group 

and a hydroxyl group and can additionally be substituted 

by an amino, alkyl.amino, dialkyland.no, hydroxyl or alkoxy 

group, 

a C3_6-alkyl group which is subati tu tad by an amino, 

25 alkylamino, dialkylami.no, ~lk.ylaarbonylamino or alkoxy­

carbonyl.amino group and addi ti.on.all.y by a hydroxyl or 

alkoxy group, 

an al.kenyl or alkynyl group which has in each case 3 to 

6 carbon atoms and is optionally substituted by an aryl 

30 group or c,_,-cycloa.lkyl group, wherein the vinyl or 

ethynyl part cannot be linked to the n.itrogen atom., 

·-------· 
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a C2_4-alkyl group which is substituted by a C2_4-alkoxy 

group which is substituted in the 61-position by a 

hydroxyl or a1koxy group, 

an aryl group, 

5 a cyclopropyl group which can be substituted by 1 or 2 

alkyl groups, by an aryl, carboxyl, alkoxycarbonyl, 

aminocarbonyl, alkylam.inocarbonyl or dial.kylaminocarbonyl 

group or by an (alkylenimino)carbonyl group which has in 

each case 4 to 7 ring atoms in the alkylenimino part and 

10 is optionally substituted by 1 to 4 alkyl groups, 

wherein, in the abovementioned 6- or 7-membered alkylen­

imino parts, in each case a methylene group in the 4-

position can be repl.aced by an oxygen or sulphur atom or 

by a sul.phinyl, sulphonyl, imino, N-alkylimino, N-alkyl.-

15 carbonyl-imino, N-alkyl.sulphonyl-imino, N-aryl-imino or 

N-aralkyl-im:i.no group, 

a C4_7-cyc.loalkyl group which is optionally substituted ~y 

1 to 4 alkyl groups and can additionally be substituted 

by Rs, which is as defined above, 

20 a ·c5_7-cycloalkyl group. which is optionally substituted by 

1 to 2 alkyl groups and is additionally substituted by an 

N,N-dialkyl-N-oxido-am.ino group, 

a c,_.,-cycl.oalkenyl. group which is opt:i.onal.J.y substituted 

by 1 to 4 al.kyl groups, wherein the vinyl part cannot be 

25 linked to the nitrogen atom of the (~11G.i0)- group, 

a c,_,-cycloalkyl. group which is optionally substituted by 

1 to 4 alkyl groups and can adclitionall.y be substituted 

by a,, wherein, in the cycloalkyl part, a methylene group 

is replaced by an oxygen or •ulphur atom or by a 

30 sulphinyl, sulphonyl, N-alkyl-B-ox:i.do-im.ino or R,N group, 

wherein Rs and a, are ~· defined above, 

a C5-C.,-cycloalkyl or C5-C,-cycloalkylalkyl group which is 

--·- ··-----· ·- . 
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opt.ionally subst.i tuted by 1 to 4 alkyl groups and in 

wh.ich in each case a methylene group in the cycloalkyl 

part is replaced by a carbonyl group, 

a cyclopentyl or cyclopentylal.kyl group which is option-

s ally substituted by 1 to 4 alkyl groups and in which in 

each case two hydrogen atoms in the cyclopentyl part are 

replaced by a strai.ght-cha:i.n al.kylene bridge, wherein 

this bridge contains 2 to 6 carbon atoms if the two 
hydrogen atoms are on the same carbon atom, or contains 

10 1 to 5 carbon atoms if the two hydrogen atoms are on 

adjacent carbon atoms, or contains 2 to 4 carbon atoms if 

the two hydrogen atoms are on carbon atoms which are 

separated by a carbon atom, where:i.n the abovementioned 
rings can adclitional.ly be substituted by the radical Rs, 

15 which is as defined above, 

a cyclohexyl., cyclohexylalkyl., cycloheptyl. or ayclohepty­

lal.kyl group which is optionally substituted by 1 to 4 

alkyl groups and in which in each case two hydrogen atoms 

in the cycloalkyl part are replaced by a straight-chain 
20 al.kylene bridge, where.in this bri.~e contai.ns 2 to 6 

carbon atoms i.f the two hydrogen atoms are on the same 

carbon.atom, or contains 1 to 5 carbon atoms if the two 
hydrogen atoms are on adjacent carbon atoms, or contains 

1 to 4 carbon atoms .if the two hydrogen atoms are on 
25 carbon atoms which are separated by a carbon atom, or 

contains 1 to 3 carbon atoms if the two hydrogen atoms 
are on carbon atoms wh.icb are separated by two carbon 
atoms, wherei.n the abovementioned rings can adclitionall.y 
be subs ti tu tad by the radical Rs, which is as defined 

30 above, 

a 3-cyclohexen-1-yl or 3-cyclohexen-1-yl-alkyl group 
which is optionally substituted by 1 to 4 alkyl groups 
and i.n which two hydrogen atoms i.n ·the 2 ,5-posi.tion :i.n 
the cycl.ohexenyl part . are replaced by an n-C1_3-alkylene 

35 bridge, 

·---------

I llltlll 111111 tlltl II 1111 
* C L M S * 



- 184 -

a 3-quinuclidinyl., 4-quinuc1idi.nyl, 2-quinuc1idi.nyl­

alkyl, 3-qu:i.nuclidi.nyl.-alkyl, 4-quinuclidinyl-alkyl, aza­

bicyc1o[2 .2.1]bept-4-yl, azabicyclo[2.2.l]hept-4-yl-alkyl 

or adamantyl group or 

5 Rio is a hydrogen atom or an alkyl group and ~1 is a 

hydroxyl, alkoxy or cyano group, 

their tautomers, their stereoisomers and their salts, 

wherein, unless mentioned otherwise, 

the aryl parts mentioned in the definition of the above-

10 mentioned radicals is to be understood as meaning a 

phenyl group which can be in each case be m.onosubstituted 

by Ri2 , mono-, di- or trisubsti tuted by Ri,3 or monosub­

sti tuted by ~2 and adcli tionally mono- or disubsti tuted by 

R13 , wherein the substituents can be identical or di.ffer-

15 ant, and 

Ri,2 is a cyano, carboxyl, aminocarbonyl, alkylaminocarb­

onyl, dialkylaminocarbonyl, alkoxycarbonyl, alkylcarb­

onyl, alkylsul.phen.yl, alkylsulphinyl, alkylsul.phonyl, 

alkylsulphonyloxy, -perfluoroalkyl, perfluoroalkoxy, 

20 nitro, ami.no, alkylcarbonylamino, H-alkyl.-alkylcarbonyl­

amino, alkylamino, di.alkyl.amino, hydroxy-C2_,-alkylam:ino, 

N-alkyl- (hydroxy-C2_,-alkyl) amino, bis- (hydroxy-~_,­

alkyl) amino, phenylalkylcarbonylamino, phenylcarbonyl­

amino, alkylsulphonylamino, phenyl.alkylsulphonylam:ino, 

25 pheny1sulphonylamino, N-a1kyl-phenylalkylcarbonylamino, 

N-alkyl-phenylcarbonylamino, N-alkyl-alkyl.sulphonylamino, 

N-alkyl-phenylalkylsulphonylamino, N-alkyl-phenyl­

sulphonylamino, aminosulphonyl, alkylaminosulphonyl, 

di.alkylaminoaulphonyl, <RaN&r> -cO-RRs- or (a.im,) -S02-Nag-

30 group, wherein Rs, a, and Re are as defined above, 

a 5- to 7-maabared alql.enimino group which is optionally 

substituted by 1 to 4 al.kyl groups or a hydroxyalkyl 

group, wherein, in the abovamenti.oned 6- to 7-mem'.bared 

' \11111\ '1\lll 1111\ \\1\1 l\ \Ill 
* C L K S * 



- 185 -

alkylenimino qroups, in each case a methylene group in 
the 4-position can be replaced by an oxyqen atom or an 

RgN group, wherein Rt is as defined above, 

a 5- to 7-membered alkylenimino group which is optionall.y 
5 substituted by 1 to 4 alkyl. groups or a hyd:roxyalkyl 

group, wherein in each case one or two methylene groups 
adjacent to the nitrogen atom are in each case replaced 

by a carbonyl group, and 

R.i3 is an alkyl, hydroxyl or alkoxy group or a fluorine, 
10 chlorine, bromine or iodine atom, wherein two radicals 

R.i3 , if these are bonded to adjacent carbon atoms, can 
also be an alkylene group having 3 to 6 carbon atoms, a 
1,3-butadiene-1,4-diylene group or a methylenedioxy 
group, 

15 and, unless mentioned otherwise, the abovement:i.oned 
alkyl, alkylene and alkoxy parts in each case contain 1 
to 4 carbon atoms, 

2. Pyrimi.do[S,4-d]pyrimidi.nes of the general foxmula I 
according to Claim 1, with the proviso that, unless 

20 mentioned otherwise, each carbon atom in the alkylene or 
cycloalkylene parts mentioned in Claim 1 which is bonded 
to a nitroqen, oxygen or sulphur atom cannot be bonded to 
a further halogen, nitrogen, oxygen.·or sulphur atom, 

25 

their tautomers, their stereoisomers and their salts. 

3. Pyrimido[S,4-d]pyrimidines of the general foxmula I 
according to Cl.aim 1 or 2, in which 

a. is a hydrogen atom or an alkyl group, 

' is a phenyl group which is substituted by the radicals 
Ri to ~, wherein 

30 Rs. is a hydrogen, fluorine, chlorine, bromine or iodine 

11111111111111111111111111111} 
* C L M S * 



- 186 -

atom, 

a c1_,-alkyl, hydroxyl or c1_,-alkoxy group, 

a C3_6-cycloalkyl or C5_,-cycloalkoxy group, 

a <;_5-alkenyl or C3_5-alkenyloxy qroup, wherein the vinyl 

S part cannot be linked to the oxygen atom, 

10 

a C2_5 -alkynyl. or C3_5-a1kynyloxy group, wherein the 

ethynyl part cannot be linked to the oxygen atom, 

an aryl, aryloxy, aralkyl, aralkoxy, al.kylsul.phenyl, 

alkylsulphiny1, alkylsulphonyl, alkyl.sulphonylox.y, 

trifluorom.ethylsulphenyl, 

arylsulphenyl, arylsulphinyl, 

trifluorom.ethylsulphonyl, 

arylsul.phonyl, aralkyl.-

sulphenyl, aralkylsulphinyl or aralkylsulphonyl group, 

a methyl or methox.y group which is substituted by 1 to 3 

fl.uorine atoms, 

15 a C2_,-alkyl or C2_,-alkoxy qroup which is subst:i. tuted by 1 

to 5 fluorine atoms, 

a nitro, amino, alkyl.amino, dialkylamino, C3_6-cycloalkyl­

amino, N-alkyl-C3_6-cycloalkylamino, arylami.no ,· N-alkyl­

aryl.ami.no, aralkylamino or N-alkyl-aralkylamino group, 

20 a 5- to 7-mambered allcylenimino group, wherein in each 

case one or two methylene groups adjacent to the nitrogen 

atom can in ea.ch case be replaced by a carbonyl qroup or, 

in the abovementionad 6- to 7-m.embared alkylenimino 

groups, a methylene group in the 4-position can be 

25 replaced by an oxygen atom or by an i:mino or N-alkyl­

imi.no group, 

an (alkylenimino)c&J;bonyl or (alkylenimino)sulphonyl 

group bavinq i.n each case 5 to 7 ring atoms in the 

alkylenimino part, wherein, in the abovementioned 6- to 

--------
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7-membered alkylenimino parts, in each case a methylene 
qroup in the 4-posi tion can be replaced by an oxygen atom 

or by an imino or N-alkyl-imino group, 

an alkylcarbonylamino, N-alkyl-alkylcarbonyl.amino, alkyl-

5 sulphonylamino, N-alkyl-alkylsul.phonylami.no, arylcarb­

onyl-amino, N-alkyl-arylcarbonyl.amino, arylsulphonyl­

ami.no, N-al.kyl-arylsulphonylamino, aralkylcarbonylamino, 

N-alkyl-aralkylcarbonylamino, aral.kylsulphonylamino, 

N-alkyl-aralkylsulphonylamino, trifluoromethylsulphonyl-

10 amino, N-alkyl-tri.fl.uorom.athylaulphonylamino, alkyl-

carbonyl, aryl.carbonyl, aralkyl.carbonyl, carboxyl, 

alkoxycarbonyl, aminocarbonyl., al.kyl.ami.nocarbonyl, 

dial.kyl.aminocarbonyl, arylaminocarbonyl, N-alkyl-aryl­

aminocarbonyl, aralkylaminocarbonyl, N-alkyl-aralkyl-

15 ami.nocarbonyl, N-hydroxy-ami.nocarbonyl, N-hydroxy-alkyl­

ami.nocarbonyl, N-alkoxy-aminocarb.onyl, N-alkoxy-alkyl­

ami.nocarbonyl, cyano, azi.do, N-cyano-amino or N-cyano­

alkylamino group, 

a sulpho, ami.nosulphonyl, alkylami.nosulphonyl, dialkyl-

20 ami.nosulphonyl, arylaminosul.phonyl, N-al.kyl.-aryla:mi.no­

sulphonyl, aralkylaminosulphonylorN-alkyl.-aralkyl.amino­

sul.phonyl. qroup, 

a phosphono, 0-alkyl-phosphono, 0,0'-dial.kyl-phosphono or 

0,0 1 -diaralkyl.-phosphono group, 

25 an alkyl or al.koxy group which is substituted by R,, 

wherein 

30 

R. .is a hydroxyl, alkoxy, aryloxy, amino, alkyl.­

amino, dialkylamino, alkyl.sulphenyl., alkyl.sul.phinyl, 

al.kyl.sul.phonyl, arylsul.phenyl., arylsulphi.nyl., aryl­

sulphonyl., carboxyl., alkoxycarbonyl, aminocarbonyl, 

alkyl.aminocarbonyl, dialkyl.aminocarbonyl or oyano 

group or 

an (alkylenjmino)carbonyl group having i.n each case 
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5 to 1 ring atoms in the a1kylenim.i.no part, wherein, 

in the abovemantioned 6- to 7-mambered alkylenimino 

parts, in each case a methylene group in the 4-posi­

tion can be rap1aced by an oxygen atom or by an 

imino or N-alkyl-imino group, or 

~ is a hydrogen, fluorine, chlorine or bromine atom or 

an alkyl, trifluoromethyl, hydroxyl, alkoxy, amino, 

alkylami.no., dialkylamino, alkylcarbonylamino, N-alkyl­

alkylcarbonylami.no, alkylsulphonylami.no, N-alkyl-

10 sulphony1amino, trifluoromathylsulphonylamino, N-alkyl­

trifluoromathylsulphonylam.ino or cyano group and 

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

an alkyl, trifluoromathyl or alkoxy group, or 

~ together with as, if these are bonded to adjacent 

15 carbon atoms, is a methylenedioxy group which is 

optionally substituted by one or two alkyl groups, an 

n-C3_6-alkylene group which is optionall.y substituted J:>y 

one or two alkyl groups, or a 1,3-butacliene-1,4-diylene 

group which is optionally substituted by a fluorine, 

20 chlorine or bromine atom or by a hydroxyl, alkyl, alkoxy, 

trifluoromathyl or cyano group, or 

R. together with Ri, if Ri is in the o-posi ti.on relative 

to the nitrogen atom substituted by R.,, is an n-C2_3-

alkylene group, and 

25 Re is a hydrogen or chl.orine atom, 

an alkyl, aryl, .aralkyl, mercapto, alkylsulphanyl, alkyl­

sulphinyl or alkylsulpbonyl group, 

a hydroxyl, aryloxy or aralkoxy group, 

a c1_,-alkoxy group,. which can be subs ti tu tad by an 

30 alkoxycarbonyl, cyano, carboxyl, aminocarbonyl, alkyl­

am.inocarbonyl or dialkylaminocarbonyl group, a C2_6-alkoxy 

- - ----- --- -------
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group which is substituted by a hydroxyl, alkoxy, 

hydroxy-~_4-alkylamino, ami.no, alkylamino, di.alkylami.no, 

alkylcarbonylamino, alkylsulphonylamino or alkoxy­

carbonylamino qroup, or by a 5- to 7-membered 

5 alkylenimino group which is optionally substituted by 1 

to 2 alkyl groups, wherein, in the abovementioned 5- to 

?-membered alkylenimino groups, in each case one or two 

methylene groups adjacent to the nitrogen atom can in 

each case be rep.laced by a carbonyl group, or in the 

10 abovementioned 6- to 7-membered a.lkylenimino groups, a 

methylene group in the 4-position can be replaced. by an 

oxygen atom or by a carbonyl, imi.no, alkyl-imino, alkyl­

carbonyl-imi.no, alkoxycarbonyl-imino, alkylsulphonyl­

imino, formy1-imino, dialkylaminocarbonyl-imino, aryl-

15 imino or aralkyl-imino group, 

a C3_6-a1koxy group which is substituted by two hydroxyl 

or alkoxy groups, 

an alkoxy group which is substituted by a C3_7-cycloalkyl 

group, wherein the cycloalkyl part can be substituted in 

20 each case by 1 or 2 alkyl groups and wherein, i.n the 

abovementioned C4_7-cycloalky.l parts, in each case a 

methylene group can be repl.aced by an oxygen atom, or by 

an imino, N-al.kyl-amino, N-alkylcarbonyl-im.ino, N-alkoxy­

carbonyl-imino or N-aryl-imino group, 

25 a C4_.,-cycloal.koxy group which i.s optionally subs ti. tuted 

by a hydroxyl, alkoxy, alkoxycarbony.l, cyano, carboxyl, 

aminocarbony1, alkylaminocarbonyl, dialkylaminocarbonyl, 

hydroxy-C2• 4-alky.lamino, amino, alkylami.no, dialkylamino, 

30 

alkylcarbonyl-ami.no, alkylsulphonylamino or 

alkoxycarbonylmici.no group, 

a C5• 7-cyc1oalkoxy group, wherein, in the abovementioned. 

cycl.opentyl.oxy group, in each case-a methylene group in 

the 3-posi tion, and iz:i the abovem.entionad c._.,-cycloalkoxy 

groups, in each case a mathyl.ane group in the 3- or 4-

35 position is replaced. by an oxygen atom or by an imino, 
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alkyl-imino, alkylcarbonyl-imino, al.koxycarbonyl-imino, 

alkylsulphonyl-imino, aryl-imino or aralkyl-imi.no qroup, 

a c3_6-alkenyloxy group wherein the vinyl part cannot be 

linked to the ox:yqen atom, 

5 a C3_6-alkyny1oxy group wherein the ethynyl part cannot be 
linked to the oxygen atom, 

a 4- to 8-membared alkylenimino qroup which is optionally 

substituted by 1 to 4 alkyl groups or an az:yl group and 

can adcli ti.onally be subs ti. tuted. by the radical Rs, where-
10 i.n 

Rs is an aryl, aralkyl, carboxyl, alkoxycarbonyl, 
aminocarbonyl, alkylami.nocarbonyl, dialkylami.no­
carbonyl, pyrroli.di.nocarbonyl, piperi.dinocarbonyl, 
morpholinocarbonyl, pi.perazinocarbonyl, 4-alkyl-

15 piparazinocarbonyl, cyano, hydroxyl, alkoxy, 

20 

25 

30 

35 

az:yloxy, amino, alkylamino, d.ialkyla:mi.no, hydroxy:­
c2_,-alkylamin.o, N-a1kyl-hyd.roxy-C2_,-alkylamino, di.­

(hydroxy-C2_4-alkyl) amino, foz:m.ylamino, cyanoamino, 
alkylcarbonylami.no, N-alkyl-alkylcarbonylamino, 
a1koxycarbonylamino, N-alkyl-alkoxycarbonylami.no, 
alkylsulphonylamino, N-alkyl-alkylsulphonylamino, 
aryl.carbonylamino, N-alkyl-arylcarbonylamino, a:r:yl­
sulphonyl-amino, N-alkyl-arylsulphonylamino, 
carboxyalkyl, alkoxycarbonyl.a1ky1, ami.nocarbony1-
alkyl, alkylaminocarbonylalkyl, clialkylamino­

carbonylalkyl, pyrroli.dinocarbonylalJtYl, pipericlino­
carbonyl.alkyl, moz:pholinocarbonylal.kyl, piparazino­
carbonylal.kyl, 4-alkyl-piparazinocarbonylalkyl, 
cyanoalkyl, bydroxyalkyl, a1koxyalkyl, a:r:yloxyalkyl., 

aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, 

alkylcarbonylam; noalkyl, N-alkyl.-alkylcarbonylamino­
alkyl., alkylsulphonylaminoalkyl, N-alkyl-alkyl­
aul.phonyl.aminoa~l, az:ylcad)onylaminoalkyl, N­
alkyl-arylaarbonylaminoalkyl, arylaulphonylami.no­
alkyl, N-alkyl-a:r:ylsulphonylaminoalkyl., alkyl.-
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su.lphenyl, alky.lsulphiny.l, alkylsu1phonyl, aryl­
su.lphenyl, arylsu1ph.inyl, ary.lsulphonyl, allcylsul.ph­
enylal.kyl, al.kylsulphinylalkyl, alkylsulphonylal.kyl., 

ary.lsu.lphenylalkyl, arylsu.lphinylalkyl, aryl-

sul.phonyl.allcyl., carboxyalkoxy, alkoxycarbony.lalkoxy, 
aminocarbony1alkoxy, alky1ami.nocarbonylalkoxy, 

dialkylaminocarbonylalkoxy, pyrro.lidinocarbonyl-

a.lkoxy, piperidinocarbony.la.lkoxy, mo::cpholino-

carbonyla.lkoxy or an (R,N1r)-CO-~- group, wherein, 

Rg, R, and Re which can ha identi.cal or different, 
are each a hydrogen atom or an alkyl group, or 
Re and B., together are an n-C2_3-alkylene qroup and . 

Rs is a hydrogen atom or an alkyl group, 
a pyrro1idino, piperidino, mo::cpholino, piperazino, 
4-a.lkylpiperazino or 4-alJtylcarbony.lpiperaz.ino qroup 
which is optional.ly substituted by one or two alky.l 
groups or a hydroxymethyl group, wherein in the 
heterocyclic part of the abovementioned groups in 
each case one or two methylene qroups adjacent to 
the nitrogen atoms can be replaced by a carbonyl 
group, 

or Re is a 6- to 8-membered alkylenimino group which is 
optiona11y substi tu tad by 1 to 4 a1kyl groups or by an 
az:y.l group and can additiona.ll.y be substituted by the 

25 radical Jts, wherein, in the abovement~oned al.kylenimino 
groups, in each case a methy1ene group in the 4-position 
is rep.laced by an oxygen or su.lphur atom or by a 
carbony1, au1phinyl, sulphonyl, N-oxido-N-al.kylim.ino or 
B,N group, wherein 

30 

35 

it, is a hydrogen atom or an alkyl., hydroxy-C2_,­

alkyl, alkoxy-Ci_4-alkyl., hydroxy-C2_4-alkoxy­
C2_,alkyl, aminocarbonylalkyl, alkylaminocarbonyl­
alkyl, dia1kyl.a'8.inocarbony.lalkyl, amino-C2_,-alky1, 
alkylamino-C2 _4-alkyl, dialkylamino-C2 _4-alky1, aryl, 
aralkyl, foz:my1, alkylcarbony1, alkylsu1phony1, 
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arylcarbonyl, arylsulphonyl, aralkylcarbony1, 

aralkylsulphonyl, alkoxycarbonyl, cyano, 

aminocarbonyl, alkylami.nocarbonyl or 

clialkylaminocarbonyl group, 

5 or Ra is a 1-pyrrolidinyl group which is optionally 

substituted by 1 or 2 alkyl groups and in which two 

hydrogen atoms on the carbon skeleton are replaced by a 

straight-chain alky1ene bridge, wherein this bridge 

contains 4 or S carbon atoms if the two hydrogen atoms 

10 are on the same carbon atom, or contains 3 or 4 carbon 

atoms if the two hydroqen atoms are on adjacent carbon 

atoms, or contains 2 or 3 carbon atoms if the two hydro­

gen atoms are ·on carbon atoms which are separated by an 

atom, 

15 a 1-piperidinyl or 1-azacyclohept-1-yl group which is 

optionally substituted by 1 or 2 alkyl qroups and i.n 

which two hydrogen atoms on the carbon skeleton are 

replaced by a straight-chain alkylene bridge, wherei.J?. 

this bridqe contains 4 or 5 carbon atoms if the two 

20 hydrogen atoms are on the same carbon atom., or contains 

3 or 4 carbon atoms if the two hydroqen atoms are on 

adjacent carbon atoms,. or contains 2 or 3 carbon atoms if 

the two hydrogen atom.a are on carbon atoms which are 

separated by an atom., or contains 1 or 2 carbon atoms if 

25 the two hydrogen atoms are on carbon atoms which are 

separated by two atoms, 

a 1-pyrrolidinyl group in which two hydrogen atoms in the 

3-position are replaced by a -O-CB2C&i-O- or 

-o-CB2CB2CB2-0- group, 

30 a 1-piperidinyl or 1-azacyclohept-1-yl group in which two 

hydrogen atoms in the 3-position or in the 4-position are 

replaced by a -O-CB.tCBi-O- or -O-CB.tCSiCB2-0- group, 

a 2-isoindolinyl, 1,2,3,4-tetrahydJ:o-isoquinol.in-2-yl or 

2,3,4,S-tetrahydro-18-3-benzazepin-3-yl group, wherein 
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the benzo part of the abovementioned groups can in each 
case be substituted by a fluorine, ch1orine, bromine or 

iodine atom, by a trifluoromethyl group or by one or two 

alkyl or alkoxy groups, or 

S a (Ri,0NRi1 ) - group, in which 

Ri,0 is a hydrogen atom or a C1_ 8-alkyl group, which can be 
substituted from position 2 by a hydroxyl or al.koxy 

group, 

R11 is a hydrogen atom., 

10 a C1_10-alkyl group, which can be substituted by an aryl., 
C3_,-cycloa1kyl, hydroxyl, alkoxy, aryloxy, carboxyl., 
alkoxycarbonyl, aminocarbonyl, al.kylaminocarbonyl., 
di.al.ky.laminocarbonyl, hydroxy-C2_,-alkylaminocarbony1, 
cyano, foxmylamino, amino, alkyl.amino or dialkylamino 

15 group, by a pyrrolidinocarbonyl, piperidi.nocarbonyl., 
morpholinocarbonyl, piperazinocarbonyl. or 4-alkyl­
piperazinocarbonyl group, 

by a S- to 7-membered alkylenimino group which is 
optiona.lly substituted by 1 or 2 alkyl groups, wherein, 

20 in the abovem.entioned 6- or 7-membered al.kylanimino 
parts, in each case a methylene group in the 4-position 
can be replaced by an oxygen or sul.phur atom or by a 
sulphinyl, sulphonyl or R,N group, where.in Rg i.s as 
defined above, 

25 by a pyrrol.i.clino, pipericlino, pi.perazino or 

30 

4-al.ltylpiperazino group, wherein in each case one or two 
methyl.ene groups adjacent to t:he nitrogen atoms are 
repl.aced by a carbonyl group, 

by an al.kylcarbonylamino, N-alkyl-alkylcarbonylamino, 
alkylaulphonylam.ino< N-alkyl-alkylsulphonylam.ino, 
arylcarbonylami.no, N-alkyl-arylcarbonylamino, 
arylsulphonyl.amino, H-alkyl-az:ylsulphonyl.amino, aralltyl.-
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carbonylamino, N-alkyl-aralkylcarbonyJ.am; no, aralkylsul­
phonylamino, N-alkyl-ara1kylsulphonylamino, alkoxyc:arb­
onylami.no or N-alkyl-alkoxycarbonylamino group, by an 

<ReNR.r> -co-Os- group, where.in Re to Re are as defined 
5 above, by an alkylsulphenyl, alkylsulph.inyl, 

alkylsul.phonyl, arylsulphenyl, arylsulph.inyl, 
arylsulphonyl, aralkylsulphenyl, aralkylsulph.inyl or 
aralkylsulphonyl qroup or by a Cs-7-cycl.oalkyl group in 

which a mat:hylene group is replaced by an oxygen atom or 
10 by an imino or alkylami.no group, 

a c2_,-alkyl group which is substituted by a chl.orina atom 
or one of the three fluorine atoms, 

a methyl group which is substituted. by a 1,4,7,10-tetra­
oxacyclododecyl., 1,4,7,10,13-pentaoxacyclopentadecyl or 

15 a 1,4,7,10,13,16-hexaoxacyclooctadecyl group, 

a C3 _10-alkyl group which is substituted by 2 to 5 hydroxyl 
groups, 

a C2_6-alkyl group which i.s substituted by a hydroxyl and 
additionally by an aryl group and which can optionally 

20 adc:lit~onally be substituted by a hydroxyl or alkoxy 
group, 

a C3_6-alkyl group which i.s substituted by a hydroxyl and 

addi tional.l.y by an amino, alkyl.a.mi.no or clia1ky1amino 
group, 

25 an alkenyl or allcynyl group which has in each case 3 to 
6 carbon atoms.and is optionally substituted by an IL%yl 
group, wherein the vinyl or ethynyl. part cannot be linked 
to the ni. tz:ogen atom, 

a Ca-.-alkyl group, which is substituted by a Ca_.-alkoxy 
30 group, which is suJ:>stituted .in the (!)-posit.ion by a 

hydroxyl or alkoxy group, 
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an aryl. group, 

a aycl.opropyl. group, which can be substituted by 1 or 2 

al.kyl groups or by an aryl, carboxyl., al.koxycarbonyl., 

am.inocarbonyl., al.kylaminocarbonyl, dialkylam.inocarbonyl, 

5 pyrrolid.inocarbonyl., piperid.inocarbonyl, mo::cpholino­

carbonyl, piperazinocarbonyl or 4-a11cyl-piperazino­

carbonyl group, 

a c,_7-aycl.oalkyl group which is optionally subs ti. tuted by 

1 or 2 alkyl. groups and can additionally be substituted 

10 by R,, wherein Rs is as defined above, 

a C5_7-aycloalkyl group which is opti.onally substituted by 

1 or 2 alkyl. groups and is adcli tional.l.y substituted by an 

N,N-dialkyl-N-oxiclo-amino group, 

a C5_1-cycloalkanyl group which is optionall.y subs ti. tuted 

15 by 1 or 2 al.kyl. groups, wherein the vinyl part cannot be 

linked to the nitrogen atom of the (R11NRi,0)- group, 

a C5_7-aycl.oal.lcyl group which is opti.onally substituted by 

1 or 2 alkyl. groups, wherein, in the cycloalkyl part, in 

each case a :methylene.group is repl.aced by an oxygen or 

20 sul.phur atom or by a sul.phinyl., sulphonyl., N-alkyl-N­

oxido-imino or R,N group, wherein Ilg is as defined above, 

a C5_7-cycloalkyl group which is opti.onally substituted by 

1 to 4 alkyl. groups and in which in each case a methylene 

group is repl.aced by a carbonyl group, 

25 a c,_7-cycl.oalkylaethyl. group whicb. is opti.onally substi­

tuted by 1 or 2 alkyl groups and is additionally substi­

tuted in the cyo1oalkyl part by Rs, wherein Rs is defined 

as mentioned above, 

a cyc:lopentyl or cyclC?P9Atyl.alkyl group which is option-

30 ally subsutut:ad by 1 to 4 alkyl. groups and in which in 

each case t:wo hydrogen atoms in the ayclopentyl part are 

-----·--
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replaced by a straight-chain alkylene bridge, wherein 

thi.s bridge contains 4 or 5 carbon atoms if the two 

hydrogen atoms are on the same carbon atom, or contains 

3 or 4 carbon atoms if the two hydrogen atoms are on 

5 adjacent carbon atoms, or contains 2 or 3 carbon atoms if 

the two hydrogen atoms are on carbon atoms whi.ch are 

separated by a carbon atom, 

a cycl.ohexyl, cycl.ohexylalkyl, cycloheptyl or 

cycloheptyl.alkyl group which is optionally substituted by 

10 1 to 4 alkyl groups and in which in each case two 

hydrogen atoms in the cycloalkyl part are replaced. by a 

straight-chain alkyl.ene bridqe,· wherei.n this bridge 

contains 4 or · 5 carbon atoms if the two hydrogen atoms 

are on the same carbon atom, or contains 3 or 4 carbon 

15 atoms if the two hydrogen atoms are on adjacent carbon 

atoms, or contains 2 or 3 carbon atoms if the two 

hydrogen atoms are on carbon atoms which are separated by 

a carbon atom, or.contains l or 2 carbon atoms if the two 

hydrogen atoms are on carbon atoms which are separated by 

20 two carbon atoms, 

a 5-norbornen-2-yl or S-norbornen-2-yl.-alk.yl group which 

is opti.onally substituted by 1 to 4 alkyl. qroups, 

a 3-quinuclidinyl, 4-quinuclidinyl, 3-quinuclidinyl­

alkyl, 4-quinuclidinyl-al.kyl, azabicycl.o[2.2.1]hept-4-yl, 

25 azabicyclo[2.2.1]hept-4-yl-alkyl o:r adamantyl group, or 

R,.0 is a hydrogen atom or an al.kyl group and R,.1 is a 

hydroxyl. or alkoxy group, 

their tautomers, their stereoisom.e:rs and their salts, 

wherein, unless mentioned otherwise, 

30 the a:r:yl. parts menti.~ed in the definition of the above­

ment:i.oned radical.a are to be understood as meaning a 

phenyl group, which can in each case be monosubstituted 
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by Ri2 , mono-, di- or trisuhst.itutad by Ri,3 or monosub­
stituted by Ru and additionally mon.o- or di.substituted by 

Ri,3 , wherein the substituents can be identical or differ­

ent, and 

5 Ru .is a cyano, carboxyl, aminocarbonyl, alkylamino­
carbonyl, dialkylaminocarbonyl, a1koxycarbonyl, alkyl­
carbonyl, alkylsulpbenyl, alkylsulph.inyl, alkylsulphonyl, 
alkylsulphonyloxy, perfluoroalkyl, perfluoroalkoxy, 
ni tro, amino, alkylamino, hydroxy-C2_,-alkylamino, 

10 N-alkyl-hydroxy-C2_,-alkylamino, di (hydroxy-C2_,-

alkyl) amino, dialkylamino, alkylcarbonylamino, 
phenylalkylcarbonyl-amino, phenylcarbonylamino, 
alkylsulphonylam.ino, pbenylalkylsulphonyl.am.ino, 
phenylsulphonylamino, N-alkyl-alkylcarbonylamino, 

15 N-alkyl-pbenylalkylcarbonylamino, N-allcyl-pbenylcarbonyl­
amino, N-alkyl-alltylsulphonylamino, N-alkyl-phanylalkyl­
sulphonylami.no, N-alkyl-phenylsulphonylamino, ami.no­

sulphonyl, alkylaminosulphonyl or dialkylam.inosulphonyl 
group, 

20 a 5- to 7-m.embered alkyl.enimino group which is opt.ional.ly 
substituted by 1 to 2 alkyl. groups or a hydroxyalkyl 
group,. wherein, in the abovementioned 6- to 7-membered 
alkylenimino groups, in each case a methylene group in 
the 4-posi t.ion can be replaced by an oxygen atom or an 

25 ~ group, 

a 5- to 7-membared alkylenim.ino group wh.ich is optionally 
substituted by 1 to 2 alkyl groups or a hydroxyalkyl 
group, wherein in each case one or two methylene groups 
adjacent to the nitrogen atom are replaced by in each 

30 case a carbonyl. group, 

an (RaNR,)-CO-RRs- group, wherein Be to Re are defined as 
mentioned above, 

Ri3 is an alkyl, hydroxyl or alkoxy group or a fl.uorine, 
chlorine, bromine OZ' iodine atom, wherein two radicals 

---------- ---- ----
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ai3 , if these are bonded to adjacent carbon atoms, can 

a1so be an alkylene group having 3 to 6 carbon atoms, a 

1,3-butadiene-1,4-diylene group or a methylenedioxy 

group, 

5 and, unless mentioned otherwise, the abovementioned 

alkyl, alkylene and alkoxy parts in each case contain 1 

to 4 carbon atoms and, unless mentioned otherwise, each 

carbon atom in the abovementioned alkylene or cyclo­

alkylene parts which is bonded to a nitrogen, oxygen or 

10 sulphur atom cannot be bonded to a further halogen, 

nitrogen, oxygen or sulphur atom. 

4 • Pyrim.ido [5, 4-d] pyrimidines of the general f o:cm.ula I 

according to C1aim 1 or 2, 

in which 

15 Ra is a hydrogen atom or an alkyl group, 

20 

~ is a phenyl group which is substituted by the radical.a 

Rt to R,, wherein 

Ri. is a hydrogen, fluorine, chlorine, bromine or iodine 

atom, . 

an alkyl, hydroxyl, alkoxy, or 

C5_,-cycloalkoxy group, 

an ethoxy group which is substituted in the 2-position by 

a hydroxyl, alkoxy or phenoxy group, 

a C2_5-alkenyl. or C3_5-alkenyloxy q.roup, wherein the vinyl 

25 part cannot be linked to the OXJ'CJeD atom, 

a C2_5-alkynyl or C3_5-alkyn.y1oxy group, wherein the 

ethynyl part cannot be linked to the oxygen atom, 

a phenyl, phenoxy, phenyl.alkyl, phenylalkoxy, alkoxy­

a1kyl, phenoxyalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
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aminocarbonylalkyl, alkylaminocaz:bonylalkyl, dialkyl­

aminocarbonylalkyl, cyanoalkyl, alkylsulphenyl, alkyl­
sulphinyl, alkylsulphonyl, alkylsulphonyloxy, trifluoro­
methylsulphenyl, trifluoromethylsul.phonyl, nitre, amino, 

5 alkyl.amino, dialkylamino, pyrrolidino, piperidino, 
moz:pholino, alkylcarbonylamino, N-allcyl-alkylcarbonyl­
am.ino, al.kylsulphonylamino, N-alkyl-alkylsulphonylamino, 
trifluoromethylsulpbonylamino, N-alkyl-trifluoromethyl­
sulphonylamino, alkylcarbonyl, carboxyl, al.koxycarbonyl, 

10 aminocarbe>Qyl, allcylaminocarbonyl, dialkylaminocarbonyl, 
pyrrolidinocarbonyl, piperidinocarbonyl, morpholino-
carbonyl or cyano group, 

a methyl or methoxy group which is substituted by 1 to 3 

fluorine atoms, 

15 an ethyl or ethoxy group which is substituted by 1 to 5 
fluorine atoms, 

~ is a hydrogen, fluorine, chlorine or bromine atom or 
an alkyl, trifluoromethyl, amino, alkyl.amino, clialkyl­
am.ino, alkylcarbonylamino, alkylsulphonylamino, tri-

20 fluoromethylsulphonylamino, hydroxyl or alkoxy group, 

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

an alkyl group, or 

R:i together with ~, if these are boncled to adjacent 
carbon atoms, ia a mathyl.enaclioxy or n-C3_6-alkylene group 

25 or a 1,3-bui:adiene-1,4-diyl.ene group which is optional.l.y 
substituted by a fluorine, chlorine or bromine atom or by 

an alkyl, alkoxy or trifluoromethyl group and 

Ra is a hydrogen or chlorine atom, 

an alkyl, phenyl, mercapto, alkyl.sul.phanyl., alkylsul-
30 ph:i.nyl or alkylaulph~nyl group, . 

a hydroxyl, phenoxy or phenyl-Ci_2-alkoxy group, 
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an alkoxy group, 

a C2_4-alkoxy group, which is substituted by a hydroxyl, 

alkoxy, (2-hydroxyethyl)amino, dialkylamino, mozpholino, 
1-pyrrol:i.dinyl, 1-piperidinyl, 4-methyl-1-piperazinyl, 

S 4-acety1-1-piperaz:i.nyl, 4-methylsul.phonyl-l-piperazinyl, 
4-methoxycarbonyl-1-piperazinyl, 4-formyl-1-piperaz:i.nyl 
or 4-dimethylaminocarbonyl-1-piperazinyl group, 

a C3_,-al.koxy group, which is substituted by two hydroxyl 

groups, 

10 a C1_2-alkoxy group, which is substituted by a C3_7-

cycl.oal.kyl group which is optionally substituted by one 
or two methyl groups, wherein, in the abovementioned C4_6-

cycl.oalkyl groups, in each case a methylene group can be 

replaced by an oxygen atom, 

15 a C4_6-cycloalkoxy group which is optionally substituted 
by a hydroxyl, dialkylamino, alkoxy, carboxyl, alkoq­
carbonyl, aminocarbonyl, alkylaminocarbonyl, dialkyl­
aminocarbonyl, alkylcarbonylamino, alkylsul.phonylaminoor 
alkoxycarbonylamino group, 

20 a cyclopentyloxy group in which the methylene group in 
the 3-position is replaced by an oxygen atom or by an 

alkylimino group, 

a cycl.ohexyloxy group in which the methylene group in the 
3- or 4-position is replaced by an ·oxygen atom or by an 

25 alky1imino, alkylcarbonyl-imino, a1koxycarbonyl-imino or 
alkylsulphony1-i.mino group, 

an all.yloxy or propargyl.oxy group which is optional.l.y 

substi.tuted by one or two methyl p:oups, 

a 1-azetidin.yl group, . 

30 a 1-pyrrol.idi.nyl group, which can be substituted by 1 to 
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2 alkyl groups, by a phenyl, carboxyl, hydroxyalkyl, 

aminoalkyl, alkylaminoalkyl, dialkyl.aminoalkyl, alkoxy­

carbonyl, aminocarbonyl, alkylaminocarbonyl, clial.kyl.­

aminocarbonyl, pyrroliclinocarbonyl, piperidinocarbonyl, 

5 morpholinocarbonyl, piperaz:inocarbonyl or 4-alkyl-piper­

azinocarbonyl group or in the 3-position also by a 

hydroxyl, al.koxy, amino, alkyl.amino, clialkylamino, 

alkyl.carbonyl.amino, alkoxycarbonylamino, formylamino, 

cyanoamino, alkylsulphonylami.no, clialkylaminocarbonyl.-

10 amino, N-alkyl-dial.kylaminocarbonylamino, N-alkyl-

dialkyl.aminocarbonylami.no or cyano group, 

a 1-pyrrolic:linyl group in which two hydrogen atoms on the. 

carbon skeleton are replaced by a strai.qht-cbain alkylene 

bridqe, wherein this bridge contains 4 or 5 carbon atoms 

15 if the two hydrogen atoms are on the same carbon atom, or 

contains 3 or 4 carbon atoms if the two hydrogen atoms 

are on adjacent carbon atoms, or contains 2 or 3 carbon 

atoms if the two hydroqen atoms are on carbon atoms which 

are separated by an atom, 

20 a 1-pipericlinyl group, which can be substituted by 1 to 

4 alkyl groups, by a phenyl, hydroxyalkyl, aminoalkyl, 

alkyl.Unoalkyl., clialkyl.aminoalkyl, carboxyl, al.koxy­

carbonyl, ami.nocarbonyl, alkylaminocarbonyl, dial.kyl.­

aminocarbonyl, pyrrolidinocarbonyl, piperidinocarbonyl, 

25 morpholinocarbonyl., piperazinocarbonyl. or 4-alkyl.-piper­

azinocarbonyl group or in the 3- or 4-posit:ion also by a 

hydroxyl, alkoxy, amino, alkyl.amino, dialkylamino, 

al.kyl.carbonylamino, alkoxycarbonylamino, form.ylamino, 

cyanoamino, alkylsulphonylami.no, dialltylam.inocarbonyl-

30 amino, N-al.kyl-dialkylam.inocarbonyl.amino or cyano group, 

a 1-p:iperidinyl group, which is substituted by 1 to 2 

alkyl groups or a phenyl. ·group and adclitionall.y by a 

hydroxyl. group, 

. 
a 1-pipericlinyl. group in which two hydrogen atoms in the 

35 3-poai.Uon or in the 4-position are replaced by a 
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a 1-piperi.clinyl group in which two hydrogen atoms on the 

carbon skeleton are replaced by a straight-chain alkyl.ene 
bridge, wherein this bridge contains 4 or 5 carbon atoms 

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

10 if the two hydrogen atoms are on carbon atoms which are 
separated by two atoms, 

a 1-piperidinyl group which is optionally substituted by 

1 or 2 alkyl groups and in which the methylene group in 
the 4-position is replaced by an oxygen or sulphur atom 

15 or by a carbonyl, su1ph.inyl, sulphonyl, imino, allcyl­
imi.no, hydro:xy-C2_,-alkyl-im.ino, alkoxy-C2_,-alkyl-imino, 
ami.nocarbonylalkyl-im.ino, alkylaminocarbonylalkyl-im.ino, 
clialkylaminocarbonylalkyl-imino, am:i.no-C2_,-a1ky1-imi~o, 

alkylamino-C2_4.;.alkyl-i.mi.no, dialkylamino-Ci.4-alkyl-imino, 
20 hydroxy-C2• 4 -alkoxy-C2 _4-alkyl-imino, phenyl-imino, 

phenylalkyl-imino, alkylcarbonyl-imino, alkylsulphonyl­
im.i.no, phenylcarbonyl-imino, phenylsulphonyl-imino or 
N-oxido-N-alkyl-imino group, 

a l-azacyclohept-1-yl group which is optionally substi-
25 tuted by l or 2 al.kyl groups and in which in each case 

the methylene group in the 4-position can be replaced by 

an oxygen atom or by an imino, N-alkyl-imino, N-phenyl­
ildno, N-phenylalkyl-imino, N-al.kylcarbonyl-imino, 
N-alkylsulphonyl-imino, N-phen.ylcarbonyl-imino or 

30 N-phen.ylsulphonyl-imino group or two hydrogen atoms in 
the 3,6-posit.ion can be replaced by a -CH2CB2- group, 

a 2-.isoindolinyl, 1,2,3,4-tetrahydro-iaoquinol.in-2-yl or 
2, 3, 4, 5-t:etrahydro-llil-3-benzazepin-3-yl group, which can 

in each case be substituted in the benzo part by a fluor-
35 ine, chlorine or bromine atom or by an alkyl, 
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trifl.uoromethyl. or alkoxy group, or 

an (Rt0Nlli.1 ) - group, in which 

Rto is a hydrogen atom or a c1_,-alkyl group, which can be 

substituted by a hydroxyl or alkoxy group from position 

S 2, and 

Jti1 is a hydrogen atom, 

a C1_8-al.kyl group, which can be substituted by a phenyl., 

C3_6-aycloal.lc.yl, hydroxyl., alkoxy, cyano, carboxyl, 

al.koxycarbonyl., aminocarbonyl., alkyl.aminocarbonyl., 

10 dialkyl.aminocarbonyl, (2-hydroxyethyl.)aminocarbonyl, 

pyrrolidinocarbonyl, piperidinocarbonyl., mozphol.ino­

carbonyl., 1-pi.parazinyl.carbonyl., 4-alkyl-1-piperazinyl­

carbonyl., amino, form.ylam.ino, al.lc.yl.amino, dialkylami.no, 

alkylcarbonyl.am.ino, N-al.kyl.-al.kylcarbonylamino, al.koxy-

15 carbonyl.amino, H-a1kyl-al.koxycarbonyl-amino, al.kyl.sul­

phonylamino, N-alkyl-alkyl.sulphonylami.no, phenylcarbonyl­

amino, N-alkyl.-phenylcarbonylamino, phenyl-sulphonyl­

amino, N-alkyl-phenyl.sulphonylam.ino, alkyl.sul.phenyl., 

alkylsulphinyl, alkylsulphonyl, 1-pyrrol.idinyl., 2-oxo-1~ 

20 pyrrolidinyl., 1-piparidinyl, 2-oxo-1-pi.peridinyl, mozpho­

lino, 1-pi.perazinyl, 4-al.kyl-1-piperazinyl., 4-alkylcar­

bonyl-1-pi.parazinyl, 4-alkylsu1phony1-1-piperaziny1, 

4-alkoxycarbonyl.-1-piperazinyl, 4-cyano-1-pi.parazinyl., 

4-fozm.yl.-1-piperazi.nyl, 4-aminoaarbonyl-1-piperazinyl., 

25 4-al.kyl.am.inocarbonyl.-1-piperazinyl or 4-dialkyl.amino­

carbonyl.-1-pJ.perazinyl. or a (ReNR,)-CO-NRs- group, wherein 

Rs and a,. together are an n-Cz_3-alky1ene bridge and 

Ra is a hYdrogen atom or an alkyl. group, 

a methyl group which is substituted by a 1,4,7,10-tetra-

30 oxacycl.ododacyl., 1, 4, 7, 10, 13-pen.taoxacyclopentaclecyl or 
a 1,4,7,10,13,16-hexapxacyclooctadacyl group, 

a 2,2,2-trifl.uoroethyl group, 

. · -111111 llllll lllll lllll ~ Ill 
* C L M S * 



- 204 -

a C3_10-alkyl group which is substituted by 2 to 5 hydroxyl 

groups, 

a C3_5-alkyl group which .is substituted by a hydroxyl and 

adcliti.onally by an amino group, 

S a C2_,-a1ky1 group which is substituted by a phenyl group 

and adcliti.onally by a hydroxyl group and which can 

optionally additionally be substituted by a hydroxyl or 

al.koxy group, 

an alkenyl. or alkynyl group which has in each case 3 to 

10 6 carbon atoms and is optionally substi.tuted by a phenyl 

group, where.in the vinyl or ethynyl. part cannot be linked 

to the nitrogen atom., 

a c2_,-alkyl group which is substituted by a C2_,-a1koxy 

group which is substituted in the fll-posi tion by a 

15 hydroxyl. or alkoxy group, 

a phenyl group, 

a phenyl. group which is substituted by an alkylcarbonyl­

amino,. N-alkyl.-allcylcarbonylam.ino, (2-hydroxyethyl)amino, 

cli-(2-hydroxyethyl)amino, N-alkyl-2-hydroxyethylamino, 

20 amino, alkyl.amino or dialkylamino group or by an 

(RsNR,)-CO-NRs- group wherein Rs to Ra are defined as 

mentioned above, 

a phenyl group, which is substituted by a pyrroliclino, 

pipariclino, 2-oxo-pyrrolidino, 2-oxo-pipericlino, mozpho-

25 lino, 1-piparazinyl or 4-alkyl-1-piperazinyl group, 

wherein the abovementi.oned het:eroc:yclic parts can be 

substituted on the carbon skeleton in each case by 1 or 

2 alkyl groups or by a hydroxyalkyl group, 

a c,_.,-cycloalkyl group which can be substituted by 1 or 

30 2 alkyl groups or by a phenyl, carboxyl, a1k0xycarbonyl., 

aminocarbonyl, alkylaminocarbonyl, dialkylam.inocarbonyl, 

-----·- -----· 
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pyrrolidinocarbonyl, pipericlinocarbonyl, morpholino­

carbonyl, pipe.ras.inocarbonyl or 4-alkyl-piperazino­

carbonyl group, 

a C5_7-cycloalkyl group which is optional.l.y substituted. by 

5 1 or 2 methyl groups and is substituted by a hydroxy­

methyl, cyano, hydroxyl, alkoxy, amino, alkyl.amino, 

dialkylamino, 2-hydroxyethylamino, di-(2-hydroxyethyl)­

amino, N-alkyl-2-hycb:oxy-ethylamino, N,N-dialkyl-N-oxido­

amino, al~rbonylamino, N-alkyl-alkoxycarbonylamino, 

10 al.kyl.ca.rbonyl.amino, N-al.kyl-a.lkyl.carbonylamino, alkyl­

sulphonylamino, N-alkyl-alkylsulpbonylamino, phenyl­

carbonylamino, N-alkyl-phenylcarbonyl-amino, phenyl­

sulphonylamino, N-alkylphenylsulphonylamino or by an 

(ReNR,.)-CO-RRs- group, wherein Rs to Ra are defined as 

15 mentioned above, 

a C5_7-cycl.oalkyl group which is optionally substituted by 

l or 2 methyl groups and is substituted by a pyrroliclino, 

piperidino, 2-oxo-pyrrolidino, 2-oxo-piperidino, morpho­

lino, 1-piperazinyl, 4-alkyl-1-piperazinyl or 4-alkyl-

20 carbonyl.-1-p:i.perazinyl group, wherein the abovement:i.oned 

heterocyc1ic parts can in each case be substituted on the 

carbon. skeleton by 1 or 2 alkyl groups or by a hydroxy­

methyl group, 

a c,_.,-cycloalk.enyl group which. is optionally substituted 

25 by 1 or 2 alkyl groups, where:i.n the vinyl part cannot be 

bonded to the nitrogen atom of the (Ri_1NR,,0)- group, 

a tetrahydrofurfu%Yl group, 

a cyclopentyl group in which the methylene group· in the 

3-poaition i.a rep1aced by an oxygen atom or an imino, 

30 alkylimino, al.ky1carbonyl.imino, fm:myl.imino, aminocar­

bonylimino, alk.ylaminocaz:bonylimino, · a1koxycarbonyl.imino, 

alkyl.sul.pbonyl.imino, 4:i.alkyl.am.i.nocarbonylimino or cyano­
imi.no group, 

-------
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a cyclohexyl group in which the methylene group in the 

3-position is replaced by an im.ino, alkyl-imino, alkyl­
carbonyl-imino, alkoxycarbonyl-imino or alkylsulphonyl­

imino group, 

5 a cyclohexyl group in which the methylene group in the 

4-position is replaced by an oxygen atom or an imi.no, 
N-alkyl-imino, N-phenyl-imino, N-phenylalkyl-imino, 
N-foJ:'Dlyl-imino, N-alkylcarbonyl-imino, N-phenylcarbonyl­
imi.no, N-alkoxyca:rbonyl-imino, N-cyano-imi.no, N-amino-

10 carbonyl-imino, R-alkyla:mino-carbonyl-imino, N,N-dialkyl­
aminocarbonyl-imino, N-alkyl-N-oxido-imino, N-alkyl­
sulphonyl-imino or N-phenylsulphonylimino group, 

a cyclohexyl group in which a methylene group is replaced 

by a carbonyl group, 

15 a cyclopentyl or cyclohexyl group which is optionally 
substituted by 1 to 2 methyl groups and is substituted by 
a ca:rboxyalkoxy, alkoxycarbonylalkoxy, aminocarbonyl­
alkoxy, alkylaminoca:rbonylalkoxy, di.alkylaminocarbonyl­
alkoxy, pyrro.lidi.noca:rbonylalkoxy, pipe:ridinocarbonyl-

20 alkoxy, moJ:Pholino-carbonylalkoxy, carboxyalky.l, alkoxy­
ea:rbonylalky.l, aminoca:rbonyl.alkyl, alkylaminoca:rbonyl­
alkyl, dialkylam.inoca:rbonylal.kyl, pyr:rolidi.nocarbonyl­
alkyl, pi.peridinocarbonylalkyl .or morpbolinocarbonylalkyl 
group, 

25 a cycl.ohexylmethyl group, wherein the cyclohexyl part is 
substituted by a carboxyl, aminocarbonyl, alkylami.no­
carbonyl, dialkylaminocarbonyl., pyrrolidinocarbonyl, 
pi}Htridinocarbonyl,morpholinocarbonyl, alkoxycarbonylor 
hydroxymethyl group, 

30 a cyclohexyl or cyclohexylmathyl group which is option­
ally aubat:i.tuted by 1 to 3 methyl gzoupa and in which in 
each case two hydrogen atoms in t:he cyclohexyl part are 
replaced by a straight-chain alkylene bridqe, wherein 

this bridge contains 4 or 5 cad>on atoms if the two 
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hydrogen atoms are on the same carbon atom, or oonta1ns 

3 or 4 carbon atoms if the two hydrogen atoms are on 

adjacent carbon atoms, or contains 2 or 3 carbon atoms if 

the two hydrogen atoms are on carbon atoms which are 

5 separated by a carbon atom, or contains 1 or 2 carbon 

atoms if the two hydrogen atoms are on carbon atoms which 

are separated by two carbon atoms, 

a S-norbornan-2-yl or S-norbornen-2-yl-m.et:hyl. group which 

is optional.l.y substituted by 1 to 3 methyl. groups, 

10 a 3-quinuol.idinyl, 4-quinuolidinyl or adaman tyl group, .or 

Rio is a hydrogen atom or an alkyl group and Ri1 is a 

hydroxyl or alkoxy group, 

their tautomers, their stereo.isomers and their salts, 

wherein the abovementioned phenyl radicals in each case 

15 can be substituted by a fluorine, chlorine or bromine 

atom or by a nitro, alkyl, alkoxy, trifluoromethyl or 

hydroxyl group and, unless mentioned otherwise, the 

abovementioned alkyl, alkyl.ens and alkoxy parts in each 

case contain 1 to 4 carbon atoms and, unless mentioned 

20 otherwise, each carbon atom .in the abovementioned alkyl.­

ana or cycloalkyl.ene parts which is bonded to a nitrogen, 

oxygen or sulphur atom cannot he bonded to a further 

halogen, nitrogen, oxygen or sul.phur atom. 

5. Pyrimido[5,4-d]pyrim.idines of the general formula I 

25 according to Cl.aim 1 or 2, in which 

Ra is a hydrogen atom or a methyl. group, 

' is a 2-naphthyl., 1,2,3,4-teb:ahydro-6-naphthyl. or 

5-indanyl group, or a phenyl. group ·which is substituted 

by the radicals Ri to . R,, wherein 

30 Ri is a hydrogen, fluorine, chlorine, bromine or iodine 
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atom, 

a c1_,-alkyl, C1-c-alkoxy, C3_,-cycloalkyl, C5_,-cycl.oalkoxy, 

cyano, :mathoxycarbonyl, ethoxycarbonyl, ethynyl or ni tro 

group, 

5 a methyl or methoxy group which is substituted by 1 to 3 

fluorine atoms, 

an ethyl or ethoxy group which is substituted by 1 to 5 

fluorine atoms, 

R:i is a hydroqen, fluorine or chlorine atom or a methyl, . 

10 hydroxyl, methoxy, amino, c1_2-alkylamino, di-C1_2-alkyl­

amino, C1_2-alkylcarbonylamino, C1_2-alkylsulphonylam.ino, 

trifluoromethylsulphonylamino or trifluoromethyl group, 

~ is a hydrogen, fluorine, chlorine or bromine atom or a 

methyl group and 

15 Ro is a hydrogen atom or a methyl;, phenyl, 4-methoxy­

phenyl, methylsul.phenyl, :mathylsulphi.nyl or methylsulph­

onyl group, 

a hydroxyl group, 

20 an ethoxy group which is substituted in the 2-position by 

a hydroxyl., methoxy, mozpholino or (2-hydroxyethyl)amino 

group, 

a 2-propyl.oxy group which is substituted in the 1-posi­

tion by a mathoxy or dimethyl.amino group, 

25 a methoxy group which is substit:a.t:ed by a 2-tatrahydro­

furyl, 2-t:atrahydropyranyl. or 3-mathyl.-3-oxetanyl group, 

a cycl.obutyl.oxy group, 

I lllllll 1~111111111111111 
* C L 1-·· S * 



- 209 -

a cycl.opentyl.oxy group which i.s optional.ly substituted in 

the 3-position by a hydroxyl qroup, 

a cyc1openty1oxy qroup in which the methylene qroup in 

the 3-posi. tion i.s replaced by an oxygen atom or by a 

5 methyl-imino group, 

a cyclohaxy1oxy group which can be substituted i.n the 2-, 

3- or 4-posi.tion by a hydroxyl. group or i.n the 4-position 

al.so by a di- (C1_2-al.kyl) amino, methox.y, carboxyl., meth­

oxycarbonyl., climathyl.aminocarbonyl, .methylaminocarbonyl., 

10 ami.nocarbonyl, acetyl.amino, methyl.sulphonylamino, meth­

oxycarbonyl.amino or tert-butyloxycarbonyl.amino qroup, 

a cyc1ohexyl.oxy group i.n which the methyl.ana qroup in the 

3-posi.tion is rap1aced by a methyl-imino group or the 

methy1ene group in the 4-position is repl.aoad by an 

15 oxygen atom or by a methyl.-imino, acetyl-imi.no, tert­

butyloxycarbonyl.-imino, methoxycarbonyl-imino or methyl­

sul.phonyl-imino group, 

an al.l.yloxy qroup, 

a 1-a~etidinyl. qroup ,_ 

20 a 1-pyrroli.dinyl. qroup which can be substituted by 1 or 

2 methyl. qroups, by a carboxyl, methoxycarbony1, ethoxy­

carbony1, ami.nocarbony1, C1 _2 -al.kyl.aminocarbonyl., or di­

(<;_2)-al.ky1amino-carbonyl group or in the 3-position by 

an amino, c1_2-al.kylamino, di- (C1_2-alky1) amino, C1• 2-alkoxy-

25 carbonyl.amino, C1• 2-alkyl.carbonyl.amino, C1_2 -alky1sul.-

phonyl.amino, cyanoamino, foz:mylamino or dimethyl.ami.no­

carbonyl.amino group, 

a 1-pyrrolidinyl group in which two hydrogen atoms in the 

3-posi tion are replaced by an n-C4 .. 5""'alkylene bri.dqe, 

30 a 1-piperidinyl. group whi.ch can be substituted by 1 to 4 

methyl. groups, by a phenyl., hydroxy-C1_2-a1ky1, carboxyl., 

--------------
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C1_2-a1koxycarbonyl, amin.ocarbon.yl, c1_2-alkylami.no­

carbon.yl, di- (C1_2) -allty1amin.ocarbon.yl, pyrroliclin.o­

carbonyl or m.orpholin.ocarbonyl group or in the 3- or 

4-position by a hydroxyl, C1_2-alkoxy, amino, C1• 2-alkyl-
5 amino, di- (C1_2 ) -alltylamino, c1_2-allc.ylcarbonylamino, c1_2 -

alkoxycarbonylamino, form.ylamino, cyanoamino, di- (C1_2 -

alky1) ami.nocarbon.ylamino, c1 _2-alkylsulphonylami.no or 

cyano group, 

a 1-piperidinyl group in which two hydrogen atoms in the 

10 3-position or in the 4-position. are replaced by an.. n-C,_5-

alkylen.e bridge or by an -O-CB2CH2-0- bridge, 

a 1-piperidin.yl group which is substituted by 1 or 2 

methyl. groups or a phenyl group and additionally in the 

3- or 4-position by a hydroxyl group, 

15 a 1-p.iperidinyl. group in which two hydrogen atoms in the 

2,5-position. are replaced by a -CB2- or -CH2CB2- bridge, 

a 1-piperidinyl group which is opt.ion.ally substituted by 
1 to 2 methyl groups and in. which the methylene group in 
the 4-position is replaced by.an oxygen or sulphur atom 

20 or by • carbonyl, sulp.hinyl, su1phonyl, imino, C1_2-alkyl­

imino, (2-bydroxyethyl)-i.mino, 2-(2-hydroxyethoxy)ethyl-

im.i.no, (2-aminoethyl)-i.mino, C1_3-alkylaminocarbonyl-

m.ethylimi.no, N-ozido-N-C1_2-alkylBJDj no, phenyl-i.mino, 
benzyl-im.i.no, acetyl-i.mino or methan.esulphonyl-imi.no 

25 group, 

a 1-azacyclohept-1-yl group in which two hydrogen atoms 

in the 3, 6-pos.i ti.on. can be replaced by a -CB2CB2- group, 

a 1,2,3,4-tatrahydro-isoquinolin-2-yl or 2,3,4,S-tetra­
hydro-lB-3-benzazepin-3-yl group or 

Rio is a hydrogen. atom, a C1_4-alkyl group or 2-hydroxy-

···-····--·····-----
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ethyl group and 

Ri1 i.s a hydxogen atom, 

a C1_6-a1kyl, C3_6-cycloalkyl-methyl or phenyl-C1_3-alkyl 

group, 

S a C3_6-cycloallcyl, a1l.yl or propargyl group whi.ch is 
optionally substituted by 1 or 2 methyl groups, 

a phenyl group which can be substituted by a hydroxyl or 
methyl group or i.n the 4-position by an N-C1_2-alkyl-C1_2 -

alkylcarbonyl-amino, N-C1_2-alkyl- (2-hydxoxyethyl) amino, 
10 di.-(2-hydroxya1:hy1)amino, 1-pyrrolidinyl, 2-oxo-l-pyrrol­

idi.nyl, 2-hydroxymethyl-1-pyrrolidi.nyl, 2-oxo-1-imidazol­
idi.nyl, 3-mathyl-2-oxo-1-imidazolidi.nyl or morpholino 
group, 

a methyl group which is substituted by a carboxyl, C1 _2 -

15 alkoxycarbonyl, aminocarbonyl, C1_2-alkylaminocarbony1, 
di.-C1_2-alkylaminocarbony1, pyrrolidi.nocarbonyl, pi.perid­
inocarbonyl or morpholinocarbonyl group, 

an etby.l group which is optionally substituted by a 
methyl. group and is substituted in the 2-posi.tion by a 

20 hydroxyl, c1_2-alkoxy, amino, C1_2-alkylamino, di-C1_2 -

alkylamino, acety.lamino, 1-pyrro1idi.nyl, morpholi.no, 1-

pi.perazinyl, 4-methyl-1-piperazinyl., 4-acetyl-1-pi.per­
azi.nyl, 4-ami.nocarbonyl-1-piperazinyl, 4-climethylamino­
carbonyl-1-piparazinyl, 4-mathylaminocarbonyl-l-piper-

25 aziny.l, 4-methylsulphonyl-1-piperazinyl, 4-methoxy-
carbonyl.-i-piperazinyl or 4-cyano-1-pi.peraz:i.nyl group, 

a 2-hydroxyethyl group which is substituted in the ethyl 
part by a phenyl, 3-hydroxyphenyl, 4-hydroxyphenyl, 4-

nitrophenyl or benzyl group, wheraicn the ethyl part of 
30 the abovementioned grqupa can addi.1:2.onally be subsUtuted 

by a methyl, hydroxymathyl or methoxymathyl group, 
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a methyl group which is substituted. hy a 1,4,7,10-tetra­

oxacyc1ododecyl, 1,4,7,10,13-pentaoxacyclopentadecyl or 

a 1,4,7,10,13,16-hexaoxacyclooctadacyl group, 

a 2,2,2-tri£luoroethyl group, 

5 a propyl qroup which is substituted J.n the 3-posJ.lion by 

a hydroxyl, cyano, carboxyl, aminocarbonyl, methylami no­

carbony1, dimethylaminocarbonyl, f'oxmylamino, methoxy­

carbonylamino, mo:1:pholino or 2-oxo-1-pyrrolidinyl. group, 

a butyl group which is substituted in the 4-posit:ion by 

10 a hydroxyl group, 

a 3-butyl group which is substituted .in the 1-position by 

a hydroxyl group and additionally in the 3-position by a 

methyl group, 

a 2-butyl group which is substituted in the 1-position by 

15 a hydroxyl group and additiona1ly in the 3-position by ~ 
methyl group, 

a 4-pentyl group which is substituted in the 1-position 

·by a hydroxyl qroup and additional1y in the 4-position by 
a methy1 group, 

20 a 2,3-dihydroxypropyl,3-amino~2-hyclro~ropyl, tris-(3-
hydro~ropyl}methyl, 1,3-dihyd.roxy-2-propyl, 1,3-cli­
hydroxy-2-methyl.-2-propyl or tr.is- (hydroxymethyl)methyl 
group, 

a 2-propyl. group which is su})stituted in the 2-position 
25 by a hydroxyl.methyl, C1• 2-allcoxymethyl, carboxyl, C1_2-

alkoxycarbonyl, aminocarbonyl., N-C1-z-allcylam:inocarbonyl, 
lt, H-di-C1_2-al.lcy.lam.inocarbony1, pyrrol.idinocarbonyl., 
mo:1:pholinocarbonyl or (2-hydroxyethyl)ami.nocarbon.yl 
group, 

30 a 4-tet:rahydropyranyl., tetrahydrof'urf'uryl, 1-deoxy-1-D-
-- - -· ···--- ----·----- -· -·--·--
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sorbityl or 2-(2-hydroxyethyloxy)ethyl group, 

a cycl.opentyl group which is substituted in the 2- or 3-

position by a hydroxyl group or in the 1-position by a 

hydroxymetbyl group, 

5 a cyclohexyl group which is substituted in the 2-, 3- or 

4-position by a hydroxymethyl, hydroxyl, c 1_2-alkoxy, 

(C1_.-alkoxy)-carbonylamino, amino, c 1_2-alk.ylamino, di-c1_2 -

alkylamino,. carboxyl, C1_2-alkoxycarbonyl, aminocarbonyl, 

Ci-2-alkylaminocarbonyl, di-C1• 2-alkylaminocarbonyl, N-

10 oxido-di-C1• 2-alkylamino, pyrrol.idinocarbonyl., morpho­

linocarbonyl., C1_2-alkylcarbonyl-amino or C1_2-alky1sul­

phonylamino group and can additionally be substituted by 

a methyl group, 

a cyclohexyl. group which is substituted in the 4-position 

15 by a 1-pyrrolidinyl, 2-oxo-1-pyrrolidinyl, 2-hydroxy­

methyl-1-pyrrolidinyl, N-Ci-2-alk.yl- (2-hyd.roxyethyl.) amino, 

di- (2-hydroxyethyl) amino, N-C1_2-alkyl-C1_2-alkylcarbonyl­

amino, morphol.ino, 2-oxo-1-imidazolidinyl, 3-methyl-2-

oxo-1-imidazolidinyl, carboxy-C1_2-alkyl, carboxy-c1_2-

20 alkoxy, C1_2 -alltoxycarbonyl, c1_2-alkyl, Ci-2-alkoxycarbonyl­

C1_2-alkoxy, aminocarbonyl-Ci.2 -alkyl., aminocarbonyl-Ci-2-

alkoxy, C1_2-alkylam.ino-carbonyl.-C1-z-al.kyl, Ci-2 -alkyl.amino­

carbony1-C1_2-alkoxy, di-C1•2-alk.yl.a:mino-carbonyl-C1_2-al.kyl., 

di-C1_2-alkyla:mino-carbonyl-C1• 2-al.koxy, pyrrolidi.no-

25 carbonyl-C1_2-alkyl, pyrrol.i.dinocarbonyl-C1 _2-alkoxy, 

morpholinocarbonyl-C1• 2-alk.yl, morphol.inocarbonyl-C1• 2-

alkoxy, piperidinocarbonyl-C1 • 2 -alkyl or 

pipericlinocarbonyl-C1_2-alkoxy group, 

a cyclohexyl. CJroup in which two hydrogen atoms in the 4-

30 position are replaced by an oxo group or an n-c,_5-alky­

lene bridcJe, 

a cyclohexyl group i.n which the methylene group in the 

4-position is replaced by an imino, C1• 2-alkyl-imino, 

phanyl-C1_2-alkyl-imino, N-methyl-N-c:>xido-imino, foz:myl-
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im.ino, C1_2-alkylca:rbonyl-imino, C1• 2-alkylsulphonyl-imino, 

C1_2-alkoxyca:rbonyl-imino, cyano-imino, 

imi.no, C1_2-alkylaminoca:rbonyl-imino 

alkylami.noca:rbonyl-im.ino q:roup, 

ami.nocarbonyl­

or N,N-di-C1_2 -

5 a cyclohexyl group in which the methylene group in the 

3-position is :replaced by an imino, Ci-2-alkyl-imino, C1_2 -

a1kylcarbonyl-im.ino, C1• 2-alkylsulphonyl-im.ino or c1_2 -

alkox:yca:rbonyl-imino group, 

a cyclopentyl group in which the methylene group. in the 

10 3-posi tion is replacecl by an oxygen atom or an im.ino, 

C1• 2-alkyl-imino, foz:myl-imino, C1• 2-alkylcarbonyl-im.ino, 

C1• 2-alkylsulphony1-imino, c1_2-alkoxycarbonyl.-imino, 

cyano-im.ino or N,N-di-C1_2-alkylami.nocarbonylimino group, 

a cycl.ohex:ylm.ethyl. qroup, wherein the cyclohex:yl part is 

15 substituted in the 4-posi.tion by a carbox:yl, C1_2-alkoxy­

carbonyl, N ,N-cli-C1• 2-alkylaminoca:rbony1 or morpholi.no­

·aarbonyl group, 

a no:rbornan-2-yl, norbornan-2-yl-m.ethyl, S-norbornen-2-

yl-m.ethyl, bornyl., 3-quinucl.idinyl or adamantyl group or 

20 Rio is a hydrogen atom or a methyl group and R.i1 is a 

hydroxyl. or methox:y group, 

their tautomera, their stereoisomers and their salts. 

6. Pyrimido[S,4-d]pyrimidines of the general fo%Jllula I 

according to Cl.aim 1 or 2, in which 

25 R. is a hydrogen atom or a methyl group, 

~ is a 2-naphthyl or 5-indanyl group or a phenyl qroup 

which .is substituted by the radicals Ri to a,, wherein 

Roi is a hydrogen, fluorine, chlorine, bromine or iodine 

atom or a methyl, ethyl, tart-butyl, trifluoromethyl, 
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ethynyl, methoxy, cyclopropyl, tr.ifluoromethoxy, cyano, 

ethoxycarbonyl or n.itro qroup, 

R:z i.s a hydrogen, fluorine or chl.orine atom or an amino, 

methyl or trifl.uoromethyl. group and 

5 R, is a hydrogen, chlorine or bromine atom, and 

Re .is a hydrogen atom or a hydroxyl., methoxy, butyloxy, 

cyclopentyl,oxy, 2- [ (2-hydroxyethyl) amino] -ethoxy, methyl­

sulphenyl., mathyl.sul.phinyl or methylsulphonyl group, 

a 1-azetidinyl group or a 1-pyrrol.idinyl. group which is 

10 optionally substituted by one or two methyl. groups, 

a 1-piperidinyl qroup which .is subsUtuted by a hydroxy­

m.ethyl group, 

a 1-p.i.perid.inyl group which is optionally substituted by 

one or two methyl. groups and in which the methylene group 

15 i.n the 4-posi.tion can be repl.aced by an oxygen or sulphur· 

atom or by a carbonyl, sulphinyl, sulphonyl, imino, 

m.ethyl-imino, N-oxido-N-methyl-im:i.no, 2-propylam.ino­

carbo~yl.-methyl-imino, phenyl-imino, benzyl.-imino, 

acetyl~imino or methylsulphonyl.-imino group, 

20 a 1-pi.perid.inyl. qroup which is subslituted in the 3-posi­

tion by a hydroxyl or d.iethylaminocarbonyl qroup or in 

the 4-posi ti.on by a hydroxyl., carboxyl., methoxycarbonyl., 

aminocarbonyl., m.ethyl.aminocarbonyl., dimethylam.ino­

carbonyl., pyrroli.dinocarbonyl, moi:pholinocarbonyl., amino, 

25 acetyl.amino, methoxycarbonylamino, formyl.amino, cyano­

amino, dimethyl.aminocarbonylamino, methylsulphonylamino 

or phenyl group, 

a 4-hydroxy-4-phenyl.-1-piperidinyl ·qroup, 

a 1,2,3,4-tet:rahydro-isoquinol.in-2-yl. or 2,3,4,S-tetra-

30 hydro-18-3-banzazapin-3-yl qroup, 

-----·--- ·-· --------
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a 1-piperidinyl group in which two hydrogen atoms in the 

4-position are replaced by an -OCB2CH2-0- bridge, 

a 1-azacyclohapt-1-yl group in which two hydrogen atoms 
in the 3- and 6-position are replaced by a -~-CB2- group 

5 or 

an <RioN'Ri1 ) - group, in which 

Rio is a hydrogen atom, a Ci.-4-allcyl group or a 2-hydroxy­
ethyl group and 

Ri1 is a hydrogen atom, 

10 a phenyl group which is optiona1ly substituted by a 

methyl group, 

a phenyl group which is substituted in the 4-posi.tion by 

a moJ:Pholino or 2-(hydroxymathyl)-1-pyrrolidinyl group, 

a C1• 6-alkyl, C3_6-cycloalkyl, phenyl-Ci,.3-alkyl, cyclo-
15 propylmethyl, allyl, propargyl, 2-hydroxyethyl, 

20 

1-hydroxy-2-propyl, 3-hydroxypropyl, 4-hydroxybutyl, 
2-metbyoxyetbyl, 1-adamantyl, norbornan-2-yl, amino­
carbonylmet:hyl, 2-(dimetbylamino)athyl, 3-qu.inuclidinyl., 
2,2,2-tri.fluoroet:hyl, 4-piperidinyl, 1-methyl-4-piparid-
inyl, 1-methyl-1-oxi.do-4-pi.peridinyl, 1-ethoxycarbonyl-4-
piperi.dinyl, 1-henzy1-4-piperidiny1, 2-(2-hydroxyethoxy)­
et:hyl, 4-tetrahydropyranyl, 1-hydroxy-2-methyl-2-propyl, 
1-matboxy-2-m.ethyl-2-propyl, 2-(lletbylaminocarbonyl)-2-
propyl, 2,3-dihydroxy-1-propyl, 2-(morpholino)ethyl, 

25 1-deoxy-l-D-sorbityl, 3-(2-oxo-1-pyrrolidinyl)-propyl, 
tris-(hydroxymet:hyl)methyl, 1,3-clibydroxy-2-propyl, 1,3-

dihydroxy-2-m.etbyl-2-propyl or bornyl group, 

a 2-hydroxyethy1 group which :Ls substituted in the 
2-pos:iti.on by a phan~l group and in the 1-position addi-

30 ti.on.ally by a met:hyl or bydr0Xl'Jll9i:hyl qroup, 

- --- --------
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a methylcyclohexyl, 4-carboxy-cycl.ohexyl, 4-m.ethoxy­

carbonyl-cycl.ohaxyl, 4-climathylaminocarbonyl-cyclohexyl, 
4-(1-pyrrolidinylcarbonyl)-cyc1ohexyl, 4-(morpholino­
carbonyl)-cyclohaxyl, 4-[2-(methoxycarbonyl)athyl]cyclo-

5 hexyl, 4-[2-carboxy-ethyl)cyclobexyl, 4-(tert-butyloxy­

carbonylamino)-cycl.ohexyl, 4-mathoz:ycyclohexyl, 4-amino­

cyclohexyl, 4- (dimethylamino) cyclohexyl, 4- (N ,N-dimethyl­
N-oxido-amino) cyclohexyl, 4-(acetylamino)-cyclohexyl, 
4-(mathylsulphonylamino)-cyclohexyl, 2-hydroxycyclohexyl, 

10 4-hydroxycyclohexyl, 4-(hydroxymethyl)-cyclobexyl, 
4-bydroxy-4-methyl-cyclohexyl or 4-oxocyclohexyl group, 

a methyl g:oup which is substituted by a 1, 4, 7, 10, 13-

pentaoxacyclopentadecyl or a 1, 4, 7, 10, 13, 16-haxaoxacyclo­
octadecyl group, or 

15 Rio is a methyl qroup and Ri1 is ·a methoxy group, 

their tautomars, their stereoisom.ers and their salts. 

7. The following compounds of the qenaral form.ul.a I 

according to Claim 1 or 2: 

("1) 4-[(3,4-dichlorophenyl)amino]-6-[(trans-4-hydroxy-
20 cyclohexyl)-aminoJ-pyrimido[S,4-dJpyrimidine, 

(2) 4-[(3-cbloro-4-fluoro-phenyl)am.ino]-6-[(trans-4-
hydro.xycyclohexyl)-ami.no]-pyrimido[S,4-d]pyrimidine, 

(3) 4-[(3-bromopbenyl)amino)-6-[(trans-4-hydroxy­
cyclohexyl) -amino] pyrimido (5, 4-d]py~imidine ,. 

25 (4) 4-[(3-chlorophenyl)amino]-6-(ayclopropylamino)­
pyrimi.do[S,4-d]pyrimidine, 

(5) 4-[(3-mathylphenyl)aminoJ-6-(4-amino-1-piperidinyl)­
pyrimi.do[S,4-d]~~dine, 

(6) 4-[(3-mathylphenyl)and.no]-6-[(trans-4-aminoayclo-
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hexyl)-amino]pyrimido[S,4-d]pyrimic:lina, 

(7) 4-[(3-methylphenyl)amino]-6-(N-(trans-4-hydroxy­

cycl.ohexyl)-B-methyl-amino)-pyrimido[S,4-d]pyrimi.dine, 

(8) 4-[(3-methylphenyl)amino]-6-(4-methoxycarbonyl-

5 amino-1-piperidinyl)-pyrimido[S,4-d]pyrimi.c:line, 

(9) 4-[(3-methylphenyl)amino]-6-[trans-4-(morpholino­

carbonyl)-cyclohexylamino]-pyrimidino[S,4-d]pyrimidine, 

(10) 4-[(3-methylphenyl)amino]-6-[trans-4-(pyrrolidino­

carbonyl)cyclohe:xylamino]-pyrimido[S,4-d]pyrim.idine, 

10 (11) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[B-(trans-4-
hydroxy-cyclohexyl)-N-methyl-amino]-pyrimido[S,4-d]­

pyrimidine, 

(12) 4-[(4-amino-3,S-dichloro-phenyl)amino]-6-[(trans-4-

hydroxycyclohexyl)-amino]-pyrimido[S,4-d]pyrimidine, 

15 (13) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[2-(morpho­

lino)-athylamino]-pyr:imido[S,4~d]pyrimidina, 

(14) 4-[(4-amino-3,5-dibromo-phenyl)amino]-6-[(trans-4-
hydroxy-cyclohe:xyl)amino]-pyrim.i.do[S,4-d]pyrim.i.dine, 

(15) 4-[(3-ch1oro-4-fluoro-phenyl)IUIU.no]-6-morpho1ino-
20 pyrimi.do[S,4-d]pyrim.idine, 

(16) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-hydroxy-2-
methy1-2-propylamino)-pyrim.i.do[5,4-d]pyrimi.dina, 

(17) 4-[(3-chloro-4-fluoro-pbenyl}amino)-6-(1-hydroxy-2-
propyl-amino)-pyrimido[S,4-d]pyrim.idine, 

25 (18) 4-[(3-chloro-4~fluoro-pbenyl)amino]-6-(1,3-di­
hydroxy-2-propy1amino)-pyrimido[S,4-d]pyrimidine, 

·-··----------· 
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(19) 4[(3-chloro-4-fluoro-phany1)am.ino]-6-[4-amino-1-
piparidinyl]-pyrimido[S,4-d]pyrimidina, 

(20) 4-[(3-mathylphenyl)aminoJ-6-(4-piparidinyl-amino)­
pyrimido[S,4-d]pyrimidina, 

5 (21) 4-[(3-mathylphanyl)amino]-6-(4-formylamino-1-
piparidinyl)-pyrimido[S,4-d]pyrimidina, 

(22) 4-[(3-mathylphanyl)aminoJ-6-[(1-athoxycarbonyl-4-
piparidinyl)amino]-pyrimido[5,4-d]pyrimidina, 

(23) 4-[(3-methylphanyl)amino]-6-[(3-quinuclidinyl)-
10 amino]-pyrimido[5,4-d]pyrimidine, 

(24) 4-[(3-chloro-4-fluoro-phanyl)amino]-6-[(4-amino­
cyclohaxyl)amino]-pyrimido[5,4-d]pyrimidina, 

(25) 4-[(3-chloro-4-fluoro-phanyl)amino]-6-(4-piperi­
dinyl-amino)-pyrimido[5,4-d]pyrimidina, 

15 (26) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[trans-4-
(morpholino-carbonyl)cyclohexylamino]-pyrim.ido[S,4-d]­
pyriJn?.dine, 

(27) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[trans-4-
(pyrrolidinocarbonyl)cyclohaxylamino]-pyrimido[S,4-d]-

20 pyrimidine, 

(28) 4-[(4-fluorophenyl)am.ino)-6-(cyclopropylamino)­
pyrimido[S,4-d]pyrimidine, 

(29) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cyclopropyl­
amino)-pyrimido[S,4-d]pyrimi.dine and 

25 (30) 4-[(3,4-dichlorophenyl)aminoJ-6-(cyclopropylamino)­
pyrimido[5,4-d]pyriJBl;.dine 

and thei.r salts. 
-------·-·-·-------
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8. Physiologically tolerated salts of the compounds 
according to at l.east one of Claims l to 7 with inorganic 
or organic acids or bases. 

9. Medicaments comprising a compound according to at 
5 l.east one of Claims l to 7 or a physiologically tolerated 

salt according to Claim 8, if appropriate in addition to 
one or more inert carrier substances and/or diluents. 

10 

10. Ose of a compound according to at least one of 
Claims l to 8 for the preparation of a medicament which 
is suitable for treatment of benign or malignant tumours, 
in particular tumours of epi thel.ial and neuroepi thel.ial . 
origin, of metastatic spread and of abno~l prolifer­
ation of vascular endothelial cells (neoangiogenesis). 

11. Process for the preparation of a medicament accord-
15 ing to Claim 9, characterized in that a compound accord­

ing to at l.east one of Claims 1 to 8 is incorporated by 
a non-chemical route into one or more inert carrier s~­
stances and/or clil.uents. 

12. Process for the preparation of compounds of the 
20 gener~l formula I acqording to Cl.aims l to 8, character­

ized in that 

a) a compound of the general formula 

X
~ R 

N y c 

~ N N . 

(II) I 

in which 
25 1\, is as daf ined in Claims 1 to 7 and 

Z1 is a l.eaving group, is reacted with amine of the 
general formula 

B-(R._~) (ZII) 
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in which 
R. and Rt, are. as defined in Claims 1 to 7, or 

b) to p:capa:ca compounds of the general foz:m.ula I i.n which 
Re is one of the radicals mentioned for Re in Claims l to 

S 7 linked to the pyrimido[S,4-d]pyri.mi.di.ne vi.a an oxygen 
or nitrogen atom or via a marcapto or sulphenyl group, a 
compound of the qenera1 formula 

(IV), 

in which 
10 R. and Rt, are as defined in Claims 1 to 7 and 

Z2 is a leaving group, is reacted with a com.pound of the 
general formula 

Xi - B (V) 

in which 
15 X1 is one of the radicals mentioned for Re in Claims 1 to 

7 li.n~ed to the pyr~do(S,4-d]pyrimi.di.ne via an oxygen 
or nitrogen atom or vi.a a marcapto or sulphenyl group, 

c) to prepare compounds of the qeneral fo:cmula I in which 
I\, is one of the radi.cals mentioned for ~ in Claims 1 to 

20 7 linked to the pyrimido[S,4-d]pyriad.dine vi.a a sulphi.nyl 
or sulphonyl group, a compound of the general fo:cmula 

(VI), 

in which 
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R.. and Bt, are as defined in Claims 1 to 7 and 
~ is one of the raclical.s mentioned for R., in C1aims 1 to 
7 l.inked to tbAa pyrimido[S,4-d)pyrim:i.dine via a sulphur 
atom, is oxidized, or 

5 d) to prepare a compound of the general. form.ul.a I in 
which R., is a hydrogen atom, a compound of the general 
f ozmul.a 

iliini1if 
(VII) , 

in which 
10 R.. and ~ are as defined in Cl.aims 1 to 7 and 

, 
Z3 and z,, which can be identical. or different, are each 
a hal.ogen atom, is dehal.ogenated, and 

thereafter, if desired, a compound of the general for:mul.a . -
I thus obtained which contains an amino, alkyl.amino or 

15 imino group is converted into a corresponding acyl or 
sulphonyl compound of the general form.ul.a I by means of 
acylati.on or aulphonylati.on, and/or 

a compound of the general. f orm.ula I thus obtained which 
contains an amino, al.kylamino or imino group is converted 

20 into a corresponding al.kyl compound of the general for­
mula I by means of alkylation or reductive al.ltylation, 
and/or 

a compound of the general formula I thus obtained which 
contains a carbozyl. group is converted into a correspon-. 

25 ding ester of the general. fozmu1a Z by means of esteri-
fication, and/or 

--------
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a compound of the general f ormul.a l thus obtained which 
contains a carboxyl or ester group is converted into a 
corresponding ami.de of the general f o.DD.Ul.a I by means of 
amidation, and/or 

5 a compound of the general formul.a J: which contai.ns a 

primary or secondary hydroxyl. group is converted into a 
corresponcli.ng carbonyl compound of the general formul.a I 
by means of oxidation, and/or 

if required, a protective radical. used in the reactions 
10 described above is split off aqain, and/or 

if desired, a compound of the general formula I thus 

obtained is separated into its stereoi.somers, and/or 

a compound of the general fomul.a I thus obtained i.s 
converted into its salts, i.n particul.ar into its physio-

15 logically tolerated salts for phaxmacautical use. 

-···-··---- --------·- ---
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