Amide derivatives of 3-phenyl-dihydropyrimido[4,5-d]pyrimidinones, their
manufacture and use as pharmaceutical agents The present invention
relates to novel amide derivatives of 3-phenyl-
dihydropyrimido[4,5-d]pyrimidinones, to a process for their manufacture,
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inhibitors for cyclin-dependent kinases (cdks) and tyrosine kinases. Aryl

and heteroarylamine substituted dihydropyrimido[4,5-d]pyrimidinones are
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WO 04/11465.

However there remains a need for new compounds with improved therapeutic properties,
such as enhanced activity, decreased toxicity, better solubility and improved
pharmacokinetic profile, to name only a few.

In a first aspect, there is provided a compound of the general formula [
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wherein



R'-O-(CH2),,,-N(alkyl)2; in o r ") . R2 is hydrogen; fluorine; chlorine; or
(Cj-C3)alkyl; said alkyl being optionally substituted once or several times
with halogen; Q is alkylene or alkenylene; n isOorl; R3 is cycloalkyl; aryl or
heteroaryl, said aryl or heteroaryl being optionally substituted one or two
times by phenyl; pyridyl; pyrrolyl or indolyl; and all aromatic groups being
optionally substituted one to three times by -CN; -CHO; -OH; -0-alkyl;

NH2; -NH-adieyl; -alkrli\t; alkyl; halogen; piperidinyl; piperazinyl;
N-methyl-ei)igera,,zinyl or morpholinyl; and all pharmaceutically acceptable
salts théteof: fh & second aspect, there is provided a process for the

maiufapitise ok ihe Cosmipeddserbie;formula asdefiartBRO VeI H@)Ronally
reacting the amino group in the compounds of the general formula (Il) R2
N1,. i \%rigé“?%é)ﬁé‘f\f’ﬁsﬁ%ﬁé} lﬂewgﬁgﬁ]‘?gf%as the meaning given
hefkin as defired atzdkeyiaith a carboxylic acid of the general formula Ili
2aH HOi\S(g)OQ BB [l wherein R3 has the meaning given herein as defined

above, to give’the amide derivative of formula IV R2\ jll ~\ H (Q)om R3
Méﬁzsis\mwlo@kyl; aryl or heteroaryl,

said aryl or heteroaryl being optionally substituted one or two times by
phenyl; pyridyl; pyrrolyl or indolyl; and

all aromatic groups being optionally substituted one to three times by
-CN; -CHO; -OH; -O-alkyl; NHz; -NH-alkyl; -alkyl-NH,; alkyl; halogen;
piperidinyl; piperazinyl; N-methyl-piperazinyl or morpholinyl; and

all pharmaceutically acceptable salts thereof.
In a second aspect, there is provided a process for the manufacture of the compounds of

formula I as defined above, (a) by reacting the amino group in the compounds of the
general formula (1I)

II

. 2 . . .
wherein R” has the meaning given herein as defined above,

with a carboxylic acid of the general formula 11



CH3 IV (b) the methylsulfonyl group is substituted by the respective
anilines of formula V NH2 RV 2b wherein R1 has the meaning given
herein as defined above, to give the compounds of the general formula |
RZ 'O R/INNHZ, (Q)-R30 HCHS3I (c)if desired converting said
compound of the general formula | into%d pharmaceutically acceptable
salt. In a third aspect, there is provided a medicament containing one or
more compounds as defined above as active ingredients together with
pharmaceutically acceptable adjgyants. In a fourth aspect, there is
provided the use of one or more gompounds as defined above for the
manufacture of medicaments{oy’t {r atment of cancer. The compounds
disclosed herein show activity as pro kinase inhibitors, in particular src
family tyrosine kinase inhibitors, and may therefore be useful for the
treatment of diseases mediated by said tyrosine kinases. The family of
tyrosine kinases plays an important rold in the regulation of cell signaling
and cell proliferation by phosphorylating tyrosine residues of peptides and
proteins. Jnappropriate activation of tyrosine kinases is _known to be
vonvedHFe g, iefF ol gisas s eited RERiBmyArms by,

immunological, CNS disorders, or oncological disorders, or bone
diseases Geetferamide derivative of formula IV

2

S
N/YN NJ\(@%—F@
A LA

MeO,S N ,

CH,

IV

(b) the methylsulfonyl group is substituted by the respective anilines of formula
v
NH,



example Susva, M., et al., Trends Pharmacol. Sci. 21 (2000) 489-495;
Biscardi, J.S., et al., Adv. Cancer Res. 76 (2000) 61-119. Compounds of
the disclosure herein may be used as active agents in the prevention and
therapy of, for example, transplant rejection, inflammatory bowel
syndrome, rheumatoid arthritis, psoridsis, restenosis, allergic asthma,
Alzheimer's 2c disease, Parkinson, stroke, osteoporosis, benign
hyperplasias and cancer such as colorectal, breast, , prostate, |
pancrea\fvﬁ(}?rgeglst%c, zsslcé]%r,m ovari: ,g%%lfatﬁ%rr%’& aﬁef‘i%l%ﬁs NS> C8nAEA, the
kidney drofepRidsriiehs, setehirielaymphomas, or in the manufacture
of corresponding medicaments. 3 Objects of the disclosure herein are the
compounds of formula | and pharmacegtically acceptable salts and their
enantiomeric forms, the preparation of thexasovesmentigned compounds,
medicaments containing them and their ma re asivell as the use of

the above-meptioned comy R €0 W«/)e}g&?&cﬂl sses,
especially of i s and [flisorders as|mentioned gjove o Hnth

manufacture of earres | edig ts. The term "alkyl" as used
herein means a saturatéfl, straight-chain of branched-chain hydrocarbon
containing from | to 6, preferably fromtao 3, carbon atoms, such as
methyl, ethyl, n-propyl, isopropyl, n-butyl, 2-butyl, t-butyl. If said alkyl
group is optionally substituted with one or several halogen atoms, it is
substituted preferably with fluorine or dhlorine, especially fluorine.
Examples are difluoromethyl, trifluoromethyl, 2,2,2-triflouro-ethyl,
perfluoro-ethyl and the like. The term "halogen” as used herein means
flubtine [CHIBRIFRS affiBFEfRM e ite fIBBRFHusHnder epsFme fugpdeihlipto a
chlorinep e termiCgyvloakyditds sated herein means a monocyclic
saturated hydrocarbon ring with 3 to 7, preferably 5 to 7, ring atoms.
- Examples of such cycloal roups include cyclopropyl, cyclobutyl,
In ac;?clzllltt)H %Sﬁ)t@(ﬁ’c%ggﬁsé%rl \élr(%!cy@ 'eigécﬁf?ﬁnﬁrecfré%lalﬁ}ylpgtg%oﬂlé%ﬂr%fmmpomdS as
d.efm ghhAs active ingredients together with pharmaceutically acceptable adjuvants.

In a fourth aspect, there is provided the use of one or more compounds as defined above
for the manufacture of medicaments for the treatment of cancer.

The compounds disclosed herein show activity as protein kinase inhibitors, in particular
src family tyrosine kinase inhibitors, and may therefore be useful for the treatment of
diseases mediated by said tyrosine kinases. The family of tyrosine kinases plays an
important role in the regulation of cell signaling and cell proliferation by phosphorylating
tyrosine residues of peptides and proteins. Inappropriate activation of tyrosine kinases is
known to be involved in a variety of disease states including inflammatory,
immunological, CNS disorders, or oncological disorders, or bone diseases. See for
example Susva, M., et al., Trends Pharmacol. Sci. 21 (2000) 489-495; Biscardi, 1.S., et
al., Adv. Cancer Res. 76 (2000) 61-119.

Compounds of the disclosure herein may be used as active agents in the prevention and
therapy of, for example, transplant rejection, inflammatory bowel syndrome, rheumatoid

arthritis, psoriasis, restenosis, allergic asthma, Alzheimer’s



The term "aryl" as used herein means a monocyclic or bicyclic aromatic
hydrocarbon ring with 6 to 10 ring atoms. such as phenyl, I-naphthyl or
2-napthtyl. The term "heteroaryl" as used herein means a mono- or
bicyclic aromatic ring with 5to 10 i g atoms, which contains up to 3,
preferably 1 or 2 heteroatoms selectéd independently from N, O or S and
the remaining ring atoms being carbon atoms. Examples of such
disBRteraan AauPSRRILAS R, 9%M5i§bi%enrg%y|h%yé{blﬁgkééobﬂd VALY kuch as
isoxazolg%, pyrazolyl, imidazolyl; pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,

colpradih, BEsbthibBhe RYSHEhzBNSZ8HA; HRREdkaPtifise Az ohglanoma,

netoingidmisaguinaly! daddhe fikenaspecially isoxazalyl oPYaaihmBYiEVEn the
in 0I¥I or Pen;othioghen l. WO 2006/024486 PCT/EP2005/009321 -4

A G O RUTERE N YL 4 s RSl neans a saturated, straight-chain or
branched- chain, preferably straight-chain hydrocarbon containing from |
to 5, preferably from 1 to 3, carbon atoms, such as methylene, ethylene,
trimethylene; tetramethylene, pentamethylene, methylmethylene,
[-methyl-ethylene, 2-methyl 5 ethylene, 1-ethyl-ethylene, 2-ethyl-ethylene,
1-propyl-ethylene, 2-propyl-ethylene, 1-methyl-trimethylene,
2-methyl-trimethylene, 1-ethyl-trimethylene, 2-ethyl- trimethylene,
especially methylene, ethylene or trimethylene. The term "alkenylene" as
used herein means an unsaturated, straight-chain or branched-chain,
preferably straight-chain hydrocarbon containing from 2 to 6, 10
preferably from 2 to 3, carbon atoms. Examples of such alkenylenes" are
vinylene (ethenylene), allylene, isopropenylene, 1-propenylene,
2-methyl-l-propenylene, 1- butenylene, 2-butenylene, 3-butenylene,
2-ethyl-i-butenylene, 3-methyl-2- butenylene, I-pentenylene,
2-pentenylene, 3-pentenylene, 4-pentenylene, 4- methyl-3-pentenylene,
1-hexenylene, 2-hexenylene, 3-hexenylene, 4-hexenylene 15 and
5-hexenylene especially vinylene (ethenylene), allylene, isopropenylene,
1- propenylene, 2-methyl-I-propenylene. Preferably in all embodiments of
the invention Rt is -O-(CH2)2-N(CH2-CH3)2 and



R2 is chlorine. 20 A preferred embodiment of the invention are the
compounds according to formula 1, wherein n is 0. Another preferred
embodiment of the invention are the compounds according to 25 formula
I, wherein n isl. A preferred embodiment of the invention are the
compounds according to formula 1, wherein 30 R2 is chlorine. WO
2006/024486 PCT/EP2005/009321 -5 Another preferred embodiment of

the invention are the ound accordin ormula 1, wherein R' is
Objgte 43S Rfféﬁr“f“&fn b %HSEH%?LB?%WEJ TRIHB i RfBREeeutically
ac%?%ﬁl%?ﬁﬁ?eaﬂﬁ’eté@m@ﬁm@@%éoﬂ@?ﬁg tocfonenamtiowledrdin A®vs-mentioned
corapoloalkyhiaihesipreiaach g mhbecimemneoliheinention argithemhe use of the

ab&%’ﬂﬁ&i{m%@%%%gc@ it Oferayta whﬁ@&qﬂdﬁorogngl es%e'? ef;pec;aliy of

C h ca
lilnégé%%ro-ﬁﬁ‘é}éo%gﬁ%gﬁﬁ% %!%?\6%9% 011'1e‘é’laener’nanufacture of correspondmg
megisapaaiiino]-1-methyl-2-oxo-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl

}- phenyl)-amide; compound with acetic acid; and Cycloheptanecarboxylic

Thadm-ehighd-8-{#spd- Q&q@iﬁthyéanﬂrmﬁtb@xyc) pheigykacﬁﬂiﬂ(l)} branched—chain
hydt]OEQI%t Ic% qgl%uji 4@6@%’ ergﬂgélfro yrlngldlglél%-a/ atoms such as

phenyl aml e; C poun Wltha etic ac
methyi ethyl, n~pr0pyl isopropyl, n-butyl, 2-butyl, t-butyl.

It said alkyl group is optionally substituted with one or several halogen atoms, it is
substituted preferably with fluorine or chlorine, especially fluorine. Examples are

difluoromethyl, trifluoromethyl, 2,2, 2-triflouro-ethyl, perfluoro-cthyl and the like.

The term “halogen™ as used herein means fluorine, chlorine and bromine, preferably

fluorine or chlorine, especially chlorine.

The term “cycloalkyl” as used herein means a monocyclic saturated hydrocarbon ring
with 3 to 7, preferably 5 to 7, ring atoms. Examples of such cycloalkyl groups include
cyclopropyl, cyclobutyl, cyclépentyl, cyclohexyl and cycloheptyl, preferably cyclohexyl
or cycloheptyl.

The term “aryl” as used herein means a monocyclic or bicyclic aromatic hydrocarbon

ring with 6 to 10 ring atoms. such as phenyl, 1-naphthyl or 2-napthtyl.

The term “heteroaryl” as used herein means a mono- or bicyclic aromatic ring with 5 to
10 ring atoms, which contains up to 3, preferably 1 or 2 heteroatoms selected
independently from N, O or S and the remaining ring atoms being carbon atoms.
Examples of such heteroaryl groups include pyrrolyl, thiophenyl, furyl, thiazolyl,
oxazolyl, isoxazolyl, pyrazolyl, imidazolyl; pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,
indolyl, benzothiophenyl, benzothiazolyl, benzoxazolyl, benzimidazolyl, quinolyl,
isoquinolyl and the like, especially isoxazolyl, pyrazolyl, pyridyl, indolyl or
benzothiophenyl.
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Still another preferred embodiment of the invention are the compounds
according to formula I, wherein R3 is aryl, said aryl being optionally
substituted one or two times by phenyl; 25 pyridyl; pyrrolyl or indolyl; and

walhasotaiis groups being optionally substituted one to threeptimesdaysrooes21

CN; -CHO; -OH; -0-alkyl; -NH2; -NH-alkyl; -alkyl-NHZ2; alkyl; halogen;
piperidinyl; piperazinyl; N-methyl-pipergzinyl or morpholinyl. WO
2006/024486 PCT/EP2005/009321 -6 Still another preferred embodiment
of the invention are the compounds according to formula I, wherein R3 is

phEMyFesTs Atk PR AssERigSERIB R s dratittrid oiaish twkrimmadripched-
pheait, pydficylilpyrraiyhocindohyldandrbdraromatidrgrdtips heiod optidaally
S@@H{Ig@d @ligl,taﬁgs%%ltigﬁs%aly stfelN; 46 H;Q_th@léﬂg;oa@%y(lhlé',\' Hémethylene;
- -ad . - , a . nalo SRIREriaInyl;_piperazinyl;

N AL R R R PR lenc, 2-methy-
erfBudiRtent Shrhetlasidr drd-gibvkam pburiy hebotensg2 terrihethyiene,
wHeneithyl i ainderR3" i3-pleeytsaictipheny| beinbybubstittigenene bethyl-

tweitiregsiby.phpenbiRyreinyiche, Ryivalt oF thdeiilyrad all aromatic groups
being optionally substituted one to three times by -CN; -CHO; -OH;

-0-alkyl; -NH2: -NH-alkyl; -aIkg}l-NH.Z; alkyl or halogen. 20 Still another
preéfsirEdrRnmBleRIt G thehREHHBNTAT e c SPBERGE atEringh Al or
folmulehtdwhereipreferably straight-chain hydrocarbon containing from 2 to 6,

preferably from 2 to 3, carbon atoms. Examples of such “alkenylenes” are vinylene
(ethenylene), allylene, isopropenylene, 1-propenylene, 2-methyl-1-propenylene, 1-
Vbutenylene, 2-butenylene, 3-butenylene, - 2-ethyl-1-butenylene, 3-methyl-2-
butenylene, 1-pentenylene, 2-pentenylene, 3-pentenylene, 4-pentenylene, 4-
methyl-3-pentenylene, 1-hexenylene, 2-hexenylene, 3-hexenylene, 4-hexenylene
and 5-hexenylene especially vinylene (ethenylene}, allylene, isopropenylene, 1-

propenylene, 2-methyl-1-propenylene.

Preferably in all embodiments of the invention R'is -O-(CH,);-N(CH,-CH3); and

2. .
R” 1s chiorine.

A preferred embodiment of the invention are the compounds according to

formula [, wherein
1 is (.

Another preferred embodiment of the invention are the compounds according to

formula I, wherein

n is 1.

A preferred embodiment of the invention are the compounds according to

formula [, wherein

R®  is chlorine.
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nis 0; and R3is phenyl, said phenyl being substituted one or two times
by phenyl or pyridyl; 25 and all aromatic groups being optionally
substituted one to three times by -CN; -CHO; -OH; -0-alkyl; -NH2;

wiNHealwhisalkyl-NH2; alkyl or halogen. 30 Such compoundscateryWés/c09321

2006/024486 PCT/EP2005/009321 -7 Biphenyl-4-carboxylic acid
(4-chloro-3-{7-[4-(2-diethylamino-ethoxy)- phenylamino]
-1-methyl-2-oxo- 1 4 dihydro -2H-pyrimido[4,5-d] pyrimidin-3-yl}-

phﬁ (%/tg ??}l ¥nt20?q 0§¥%ﬁtﬂ% are the compounds according to

“hioro-3- -re d|e famino-et oxy) 5
pﬁéﬁ? Arlintsh -‘Elferﬁf?ethyl 2 -0x0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl
}- phenyl)-amide; compound with acetic acid; and Biphenyl-3-carboxylic

acid (4-ghlorg- %{?dﬁ 2‘1@ %t}q @m ino- ethoxy)- phenylamino]
-1-methyl-2-oxo0-1,4- dih ydro -2H-pyrimido[4,5-d] pyrimidin-3-yl}-

phenyl)-amide; compound with acetic acid; and 10

4' Eijlanobipheafld<tandmdjiicaicid the invention are the compounds according

(46MlRrRaB 1/ sifteférdliethylamino-ethoxy)-

phenylamino]-l-methyl-2-oxo-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl
phenyl) -amide. Still another preferred embodiment of the invention are

the compountsyeleebding to formula I, wherein 15 n isO;and R3 is

phenyl, said phenyl being substituted one or two times by pyrrolyl or

in%cl)‘llX%le?'q)C%e | arpmatic.araupsheing optionally.subsiuted one o thiee
times

formu){a 1, wherein

n is {}; and

R®  is cycloalkyl.
Such compounds are:

Cyclohexanecarboxylic acid {4-chloro-3-{7-{4-(2-diethylamino-ethoxy)-
phenylamino]-1-methyl-2-o0xo0-1,4-dihydro-2H-pyrimido(4,5-d}pyrimidin-3-yl}-

phenyl}-amide; compound with acetic acid; and

Cycloheptanecarboxylic acid (4-chloro-3-{7-[4-(2-diethylamino-ethoxy)-
phenylamino]-1-methyl-2-oxo-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl}-

phenyl)-amide; compound with acetic acid.

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

R isaryl,
said aryl being optionally substituted one or two times by phenyl;
pyridyl; pyrrolyl or indolyl; and
all aromatic groups being optionally substituted one to three times by -
CN; -CHO; -OH; -O-alkyl; -NH;; -NH-alkyl; -alkyl-NHo; alkyl;
halogen; piperidinyl; piperazinyl; N-methyl-piperazinyl or morpholinyl.



10

15

20

25

30

20 -CN; -CHO; -OH; -0-alkyl; -NH2; -NH-alkyl; -alkyl-NH2; alkyl or
halogen. Still another preferred embodiment of the invention are the
compounds according to formula I, wherein 25 n is 0; and R3 is phenyl,

wseitbphenyé being optionally substituted one to three times iGN 2006080321

-OH; -0-alkyl; -NH2; -NH-alkyl; -alkyl-NH2; alkyl; halogen; piperidinyl;
piperazinyl; N-methyl-piperazinyl or mgrpholinyl. 30 WO 2006/024486
PCT/EP2005/009321 -g Still another preferred embodiment of the
invention are the compounds according to formula 1, wherein Rl is
-O (CH2)2 N(CH2-CH3)2; nis 0; and 5 R3 is phenyl, said phenyl being
BrenRtheibafored onbedimeebalihes preagon are ke coppruadaiggording
Nbl?ogwaajkyﬂm@jkyl NH2; alkyl; halogen; piperidinyl; piperazinyl;
N-methyl-piperazinyl or morpholinyl. 10 Such compounds are:
N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino]
-1-mettiyl-2-Bxghdngh

dihydro-2H-Rysarpigdold ﬁeﬂ]goy praiding3odiRbevdbengamides 80 Phenyi;
N-(4-Chloro- 3#1 }[4 %Igmypo e&hoxy) phenylamino J

-1-methyl- 2.8
dihydro-2H- ﬁyriiﬁﬂa’afzpsrawrlrﬁﬁmﬁﬁ@%a}&ﬁwtwﬁé%sa/%@ﬁ%w&&
and 15 -CN; -CHO; -OH; -O-alkyl; -NH;; -NH-alkyl; -alkyl-NH.; alkyl;

T (4-Chloro@-sld: R pdigthyamineaetnaa-Rbenvisminglnl metvsR i,

d'@Yﬂ r&%ﬂ&%é@éﬂ%@eﬁx%‘am@ﬂ{jﬁ?ﬁé’ lh%‘%’%%')aé e %ﬂ@!gc%rdmg

N-(4-Chloro-3-(7- [4-(2-diethylamino-etho)cy) phenya Inoj
1%@1‘1‘?&’/\’2%&‘6@%‘1 dihydro-2H-pyrimido [4,5-d] pyrimidin-3-yl}
-phenyl)-4-morpholin-4-yl-

n is &; and

yx(roiy or

R>  is phenyl,
said phenyl! being substituted one or two times by phenyl; pyridyl;
pyrrolyl or indolyl; and
all aromatic groups being optionally substituted one to three times by
~CN;j -CHQO; ~OH; ~O-alkyl; -NHj; -NH-alkyl; -alkyl-NHs; alkyl or

halogen.

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

n 15 0; and

R® s phenyl,
said phenyl being substituted one or two times by phenyl or pyridyl;
and
all aromatic groups being optionally substituted one to three times by
-CN; -CHOQ; -OH; -O-alkyl; -NHy; -NH-alkyl; -alkyl-NHo; alkyl or

halogen.

Such compounds are:
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benzamide; and 20
N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-oxo-
1,4- dihydro-2H-pyrimido

wid hedjpyrgaidin-3-yl}-phenyl)-4-(4-methyl-piperazin-I-yl)- bepzarmigdessaiibz21
another preferred embodiment of the invention are the compounds
according to formula I, wherein 25 n_ig I; and R3 is phenyl, said phenyl -
being optionally substituted one to three times by -CN; -CHO; -OH;
-0-alkyl; -NH2; -NH-alkyl; -alkyl-NH2; alkyl or halogen. WO 2006/024486
P BipiErPobsboatt woit GudnaseripduAds ahethylamino-ethoxy)-
N-f#eaionrd-h7nidthetdiatiylamidibyetb iy} iphemdenmnaj pyrimidin-3-vyl}-

LEHY st - .
dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl}-phenyl)-3-phenyl-propionamide;
and 5

N-Ripendre-suoprtioadié thythlninctethbkyi-sirshyirminopbasethyl-2-oxo-
1, iy eirandiH-pysbtidez{4:5-d] pyihydeinzBRypyrimido[4,5-d] pyrimidin-3-yl}-
Fpirepv)-Aehvdropyanasms Rernigaamide; compound with acetic acid;
and 3-(3-Amino-phenyl)-N-(4-chloro-3-{ 7- [4-(2-diethylamino-ethoxy)-
phenylamino]-l-methyl-2-oxo-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl}
103sHeRyh Sprarsiondinigit Corhlssanrd ith- ecdirthydaa i thoxy)-
3-phohphincrpfenyiily{4 ahloro4adifitisp X2 wlisthidahinciptondin-3-v1) -
pf}ﬂ{})ﬁlﬂm&ﬁﬁhé‘&ﬂﬁ{ é(!x‘x?d%@i%éfﬁ'_@é{g! Qn@"'pyf'm'do _ _ _
[4,5-d]pyrimidin-3-yl} - phenyl)-propionamide; compound with acetic acid,;
and N-(4-Chloro-3- 7-[4-(2-dieth_ylamino-ethox;/)-fhenylamino]
-1%@%992*’-‘@%691'} 1cgrboxyhc acid (4-chloro-3-{7-[4-(2-diethylamino-ethoxy)-

dilpyeingi@tsfispylrimideri B cdpyrindidimyBiyl} 26 hemirdlaengl dyubyridinideyt) -
anshdNy(Afahilro-3- { 7- [ 4-(2-diethylamino-etho)cy)-phenylamino]
-1-methyl-2-0x0-1,4- dihydro-2H-pyrimido [ 4,5-d] pyrimidin-3-yl } -ph

ey SRRV SARMAMILS  AilANOEEL PRAIGASA.CMROIIMSNL AL NE ording

invention are the compounds according
to formula I, wherein

n .isQ;and

R®  is phenyl,
said phenyl being substituted one or two times by pyrrolyl or indolyl;
and
all aromatic groups being optionally substituted one to three times by
-CN; -CHO; -OH; -O-alkyl; -NHy; -NH-alkyl; -alkyl-NH,; alkyl or

halogen.

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

I is 0; and

is phenyi,

said phenyl being optionally substituted one to three times by -CN;
~-CHO; -OH; -O-alkyl; -NH,; -NH-alkyl; -alkyl-NHo; alkyl; halogen;
piperidinyl; piperazinyl; N-methyl-piperazinyl or morpholinyl.
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to formula I, wherein 20 n is 0; and R3 is naphtyl, said naphtyl being
optionally substituted one time by phenyl or pyridyl and all aromatic
groups being optionally substituted one to three times by -CN; -CHO;

wddie704alsyl; -NH2; -NH-alkyl; -alkyl-NH2; alkyl or 25 halogemzpusa/noe321

compounds are: WO 2006/024486 PCT/EP2005/009321 -10
Naphthalene-I|-carboxylic acid (4-chlogo-3-(7-[4-(2-diethylamino-ethoxy)-
phenylamino] -lI-methyl-2-oxo-1,4-dihydro-2H-pyrimido

e lovmidnyly phenanide ang Naphelene 2 by e aci

chloro- ylamino-ethoxy
pherfgtarminb[wbersithyl-2-0x0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl
}- phenyl)-amide; compound with acetic acid. Still another preferred

embodi@engsojdhggﬁ%rﬁi%}fé%ﬁpompounds according to formula I,

wherein R3 Is het FO& eteroaryl being optionally substituted
one or o tiﬁ\%@b@ phenyl or pyridyl; and all aromatic groups being
optionallyy substitfeid one to three times by -CN; -CHO; -OH; -O-alkyl;
-NH2; -NH-alkyl; ralkyl : , - piperidingl. pi nylg.
N methy e o T e e P e Bl
embociment oFie-rtenfioH e Wd e opBlils AT T opker,
wherein n isf@patitiRB ispeexayh: pythgopéperapyridyl, morpholinyl.

Such compounds are:

N-(4-Chloro-3-{7-{4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-oxo0-1,4-
dihydro-2H-pyrimido(4,5-d]pyrimidin-3-yl}-phenyl)-benzamide; and

N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino|-1-methyl-2-ox0-1,4-
dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl}-phenyl}-4-methoxy-benzamide; and

N-{4-Chloro-3-{7-|4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-oxo-1,4-
dihydro-2H-pyrimido}4,5-d]pyrimidin-3-yl}-phenyl}-4-cyano-benzamide; and

N-(4-Chloro-3-{7-[4-{2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-oxo-1,4-
dihydro-2H-pyrimido[4,5-d|pyrimidin-3-yl}-phenyl}-4-morpholin-4-yl-

benzamide; and

N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-ox0-1,4-
dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl}-phenyl}-4-(4-methyl-piperazin-1-y1}-

benzamide.

Still another preferred embodiment of the invention are the compounds according

to formula [, wherein

n is 1;and

R> s phenyl,
said phenyl being optionally substituted one to three times by -CN;
-CHO; -OH; -O-alkyl; -NH3; -NH-alkyl; -alkyl-NH;; alkyl or halogen.
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20 said isoxazole; pyrazole or pyridyl being optionally substituted one or
two times by phenyl or pyridyl; and all aromatic groups being optionally
substituted one to three times by -CN; -CHO; -OH; -O-alkyl; -NH2;

wiNHeakoisalkyl-NH2; alkyl or halogen. 25 Still another prefegregr2o0s/009321

embodiment of the invention are the compounds according to formula 1,
wherein n is 0; and R3 is indolyl or begzothiophenyl, 30 said indolyl or
benzothiophenyl being optionally substituted one to WO 2006/024486
PCT/EP2005/009321 -11 three times by -CN; -CHO; -OH; -O-alkyl; -NH2;
-NH-alkyl; -alkyl- NH2; alkyl or halogen. Such compounds are: 5

1Hdndelensaadaxylic acid (4-chloro-3-{7-[4-(2-diethylamino-ethoxy)-
phenylamino] -1-methyl-2-oxo-1.,4-dihydro-2H-pyrimido [4,5-d]
pyrimidin-3-yl }- ghen l)-amide; and Benz%[b]r'ghio hene-2-carboxylic acid

( 41%ﬂr%gl@;{}];ﬁ_dgdétﬂw%ﬁm%%ﬁs&w -phenylaminoj-1-methyl-2-oxo-1,4-
phihydampibpirmeity|4Z-olpytimidinyiisd: 2Hepynigdph B-dipyimidinds-yid
- 10 phenyl)-amide. Still another preferred embodiment of the invention
arg the ounds accarding, ta for ; innds k. 3_RYLAyk
SRR ?%%%@ﬁﬁ?a‘&%%ﬁ@éﬁgﬁ‘?%%ﬁﬁ%L?%%’z%i% B
ARSI P By e BTN =K PRI 11 PSF 1 BBFEY Sch

copnponayideecompound with acetic acid; and

3-(3-Amino-phenyl)-N-(4-chloro-3-{7-[4-(2-diethylamino-ethoxy)-
phenylamino]-1-methyl-2-oxo0-1,4-dihydro-2H-pyrimido|4,5-d] pyrimidin-3-yl}-
phenyl}-propionamide; compound with acetic acid; and

3-(4-Amino-phenyl)-N-({4-chloro-3-{7-[4-(2-diethylamino-ethoxy)-
phenylaminol-1-methyl-2-o0x0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-vi}-
phenyl}-propionamide; compound with acetic acid; and

N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-oxo-1,4-
dihydro-2H-pyrimido{4,5-d]pyrimidin-3-yl}-phenyl)-4-phenyl-butyramide; and

N-{4-Chloro-3-{7-[4-({2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-oxo-1,4-
dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl}-phenyl}-3-phenyl-acrylamide.

Still another preferred embodiment of the invention are the compounds according

to formula [, wherein

n  is0;and

R*  is naphtyl, said naphtyl being optionally substituted one time by phenyl
or pyridyl and
all aromatic groups being optionally substituted one to three times by
-CN; -CHO; -OH; -O-alkyl; -NHy; -NH-alkyl; -alkyl-NHy; alkyl or

halogen.

Such compounds are:
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N-(4-Chloro-3-{
7-[4-(2-diethylamino-etho)cy)-phenylamino]-1-methyl-2-oxo-1,4- 20
dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl}-phenyl)-2-pyridin-3-yl-acetamide

wo and/eChloro-3-{ 7-[4-(2-diethylamino-ethoxy)-phenylaminagrtoos/noe321

-methyl -2 -oxo- 1,4- dihydro-2H-pyrimido[4,5-d]
pyrimidin-3-y1}-phenyl)-2-pyridin-4-yl-gacetamide; compound with acetic
acid; and 25
N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-oxo-

|, ANwhifers Hsphinitie prs-tptiritdami 3- A Byl snppadia)):
prohéanamide}- tanydodsd avithi deéiiy Goid HAIDr206/1A24 486 rimidin-3-yl} -
Pgﬂgﬁ)zglggggq%gzl 12 Still another embodiment of the invention is a
process for the manufacture of the compounds according to this

invention. Said compounds can be prepared (ZZ) by reacting the amino
orDpIHISE U O th Pt e FROTS N N

O pEtiglamiholhereimhR2Z2hasthel mibading Hivenihédeild, beftprerinvithna3-yl} -

C?BQQA‘W%@:@;QBmﬁoQﬁH%ﬁthJéﬂb”@:iH! O HOk(Q)n R3 10 Ill wherein
R3 has the meaning given herein before to give the amide derivative of

forpy l&!)thr}g)xlfgfeN)eye\rﬁﬂongE'nQ%lB invention are the compounds according

to formula I, wherein .

R’ is heteroaryl,
said heteroaryl being optionally substituted one or two times by phenyl
or pyridyl; and
all aromatic groups being optionally substituted one to three times by
-CN; -CHO; -OH; -O-alkyl; -NH3; -NH-alkyl; ~alkyl-NH,; alkyl;
halogen; piperidinyl; piperazinyl; N-methyl-piperazinyl or morpholinyl.

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

n isO;and

is isoxazole; pyrazole or pyridyl,

said isoxazole; pyrazole or pyridyl being optionally substituted one or
two times by phenyl or pyridyl; and

all aromatic groups being optionally substituted one to three times by
-CN; -CHO; -OH; -O-alkyl; -NH,; -NH-alkyl; -alkyl-NHy; alkyl or

halogen.

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

n  is0;and
R’ isindolyl or benzothiophenyl,
said indolyl or benzothiophenyl being optionally substituted one to
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McO2S N N p CH3 WO 2006/024486 PCT/EP2005/009321 -13- 1V (b)
the methylsulfonyl group is substituted by the respective anilines of
formulaV NH2 R 5V wherein R' has the meaning given herein before, to

wagiveotheesmpounds of the general formula 1 2 N H H ~Q)p®3eitdbixadshi

CH31 10 (c) if desired converting said compound of the general formula |
into a pharmaceutically acceptable salf..(d) pharmaceutically acceptable
salt. The compounds of formula I, or a pharmaceutically acceptable salt

thereof, whigh_are subject-Qf the pres invepton.may he prepared by
e s e e S PR

any process known to e repara
chemically-rélate@kdmpbrlAgs-Such processes, when used to prepare a
3-phenyl dihydropyrimido[4,5-d]pyrimidinone derivative of the formula I, or
a @Q%rpoqg g&ig@élgfgcceptable salt thereof, are illustrated by the following
representative schemes and examples in which, unless otherwise stated,
R', R2, and R3 have the significance defined hereinbefore. Necessary

St@ﬁﬁ%@!’l@- g-gzg@é%ﬂél %ﬁ@l‘ﬁ(ﬁ‘gg@ ?/qqgézéiefﬂﬁamino‘ethoxy}—
phenylamino]-1-methyl-2-oxo0-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yi}-
phenyl}-amide; and -

Benzoi{blithiophene-2-carboxylic acid (4-chloro-3-{7-[4-(2-diethylamino-ethoxy)-
phenylaminol-1-methyl-2-ox0-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl}-
phenyl)-amide.

Still another preferred embodiment of the invention are the compounds according

to formula 1, wherein

n is 1; and

R’ pyridyl;
said pyridyl being optionally substituted one to two times by -CN;
-CHO; -OH; -O-alkyl; -NHj; -NH-alkyl; -alkyl-NHj; alkyl or halogen.

Such compounds are:

N-(4-Chloro-3-{7-{4-(2-diethylamino-etheoxy)-phenylamino]-1-methyl-2-oxo-1,4-
dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl}-phenyl)-2-pyridin-3-yl-acetamide;
and

N-(4-Chloro-3-{7-14-(2-diethylamino-ethoxy)-phenylamino} - 1-methyl-2-oxo0-1,4-
dihydro-2H-pyrimido|4,5-d] pyrimidin-3-yl}-phenyl)-2-pyridin-4-yl-acetamide;

compound with acetic acid; and

N-(4-Chloro-3-{7-]4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-ox0-1,4-
dihydro-2H-pyrimido{4,5-d] pyrimidin-3-yl}-phenyl)-3-pyridin-3-yl-
propionamide; compound with acetic acid.
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materials may be obtained by standard procedures of organic chemistry.
The preparation of such starting materials is described within the
accompanying examples. Alternatively necessary starting materials are

waobisipeblesby analogous procedures to those illustrated whighrgieuklains21

the ordinary skill of an organic 5 chemist. The compounds of formula |
can be prepared from 4-chloro-2-methylsulfanyl- pyrimidine-5-carboxylic
acid ethyl ester, which is known from WO 04/41823, according to

schemes 1, 2 and 3, wherein R', R2, and R3 have the significance given

ab%ilk 210tbep eebgfbwerlmm VRSP & NSt RN rai8fastaps of the
NQbhgtepnddCdrdinklto thid ivbhiitd. SN Mbin gad3dC HES Kaghiefagd Step 1.
4-Methylamino-2-methylsulfanylpyrimidine-5-carboxylic acid ethyl ester

15 prepared fr m4 .chloro-2-methylsulfanyl-pyrimidine-5-carboxylic
acui%thy?f‘és?“““ FRSHRIERSR Th et¥a RiFORdPA ﬁ‘i—ﬁf?ﬁﬁg&%ﬁ{?ﬁ

conditions with trlethylamlne at temperatures between 5 C and room
temperature (RT). Step 2: R?
(4-Methylamino-2-methylsulfanyl-pyrimidin-5- yI) nol was prepared
by 20 reduction of 4- methylamln z:methylsulfany |d|ne 5-carboxylic
acid ethyl WO 2006/024486 P %321

MeQ,S

I3
wherein R has the meaning given herein before

with a carboxylic acid of the general formula 111

O
HOK

(@—R®
I

wherein R’ has the meaning given herein before

to give the amide derivative of formula IV



-15 ester with lithium aluminiumhydride in tetrahydrofuran (THF) at

temperatures ranging from 5 C to room temperature (RT). Step 3:

(4-Methylamino-2-methylsulfanyl-pyrimidin-5-yl) -methanol was converted
wito Ashalderomethyl-2-methylsulfanyl-pyrimidin-4-yl)-methyb@mipeougitiacsz1

thionyl chloride in 1,1,1-trichloroethane at room temperature. R2 N\ ClI

NH20 4 AN R2 step 5jHN \5 N NH,@ N'{NHO .CICHN-CH3H VIO

VI 2\0 NNN step5i \5NNO11 VIIICH3 2 .ONNN step61

v

(b)  the methylsulfonyl group is substituted by the respective anilines of
formula V

NH,

5 v

wherein R' has the meaning given herein before, to give the compounds of the
general formula
R?
O

R N N N)K'(Q)—Rs
/H\ o /& " ”
o

CH

3
I

10 {cy  if desired converting said compound of the general formula] into a

pharmaceutically acceptable salt.
{d}  pharmaceutically acceptable salt.

The compounds of formula I, or a pharmaceutically acceptable sait thereof, which
are subject of the present invention may be prepared by any process known to be
15 applicable to the preparation of chemically-related compounds. Such processes,
when used to prepare a 3-phenyl dihydropyrimido{4,5-d]pyrimidinone derivative
of the formula I, or a pharmaceutically-acceptable salt thereof, are illustrated by the
following representative schemes and examples in which, unless otherwise stated,

R', R?, and R’ have the significance defined hereinbefore. Necessary starting
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0 SANN~1100 /HIOCH3 IXN__ ~~NH step72 0"N XO O CH3 WO
2006/024486 PCT/EP2005/009321 16 Scheme 2 Step 4:
(5-Chloromethyl-2-methylsulfanyl-pyrimidin-4-yl)-methyl-amine was

wigagigshyiigh compounds of the formula VI by the addition ob&®gibdHus/009323

iodide and N- 5 ethyldiisopropylamine in acetonitrile or in solvents of
similar polarity at a temperature rangg petween -20 C and 180 C to give
compounds of the formula VII. Step 5: Compounds of formula VIII can be
prepared from compounds of formula VII by 1.0 treatment with

1, iaterbbnidjinvid abcienah dpotasdiuh parzdnate (K2E@Bkattemistry. The

temppialisg rapg%cfm@apaggtqrﬂa% Qs'ﬂ@%ﬁ&@ﬂﬁé@e thH?nSQhée@t:%&ﬁpanymg
similar }%gl%%r% 8\: s dimethyl for amld fgtarraehxg

Alté(?rl}jaF'Ewel fum - Sq dsetaxh e? ormamldg}flealti?a}aehb‘él o]}aio T
caf pre s t%f%ﬁse iﬂwafﬁ%twmﬂl?.&ﬁr&&&@aﬁﬁ@%ﬁ%fé{rﬁé&l.ﬁfoafh@fgamc

suitenlésieaving group by oxidation to the sulfoxide. Compounds of
formula VIII are converted to compounds of formula IX with

Tﬂ'or%" [oX¥ReNZolS or%ﬁ}a 1GP %H)%P{‘?’g é"ﬁ'&%r %QF 9. Qaﬂll Fs{hfan
nt su h asd lorometh ane at atem erau e
pyrimidine-5- carboxyhc acid ethyl ester, whzch zs known from WO 04/41823,

according to schemes 1, 2 and 3, wherein R', R?, and R® have the significance given

above, -

9] 9]

)NL%O/\ L T
P + MeNH, ——> _
TN o Y NH
D

step 2 )N!\ CH step 3 N™ ™= cl cl
—_— o | -

™~ > ~ /L = oH

Scheme 1
Step 1:
4-Methylamino-2-methylsulfanylpyrimidine-5-carboxylic acid ethyl ester was
prepared from 4-chloro-2-methylsulfanyl-pyrimidine-5-carboxylic acid ethyl ester
and methylamine in tetrahydrofuran (THF) wunder basic conditions with
triethylamine at temperatures between 5 °C and room temperature (RT).

Step 2:

(4-Methylamino-2-methylsulfanyl-pyrimidin-5-yl})-methanol was prepared by
reduction of 4-methylamino-2-methylsulfanylpyrimidine-5-carboxylic acid ethyl



range from OC to 150 C to give compounds of formula IX. 20 Step 7: The
compounds of formula IX are reduced to compounds of formula Il by
hydrogenation using deactivated Pd(CaCO3)/C or other Pd catalysts. The

wigdyigliniuiakes place at a temperature range between 0 C g5l 496z ihoz21
inert solvents such as THF, CH2CI2, or NMP. WO 2006/024486

PCT/EP2005r009321 -17-? O 0\NHz+ HO (Q)n R3 /SN N O Illl 0 CH3
Il step 8 RzNH2 z HMe02SNNOCH3R IVV step9Rz0R\"'NON

N H~(0)~R3HO CH3 | Scheme 3
ester with lithium aluminiumhydride in tetrahydrofuran (THF) at temperatures

ranging from 5 °C to room temperature (RT).
Step 3:
{4-Methylamino-2-methylsulfanyl-pyrimidin-5-yl)-methanol was converted to (5-

chloromethyl-2-methylsulfanyl-pyrimidin-4-yl)-methyl-amine ~ with  thionyl

chloride in 1,1,1-trichloroethane at room temperature.

= 2 +,
| ¢ R% step 4 NT S N
\S)\N/ N — o
| +0 = N ?FH
e CHs !:i_ CH,
H 0
vi Vi
2
R = }
= + O
[ - O-
Y N0
Vilt CH3
RZ

e
e ‘
step & N'/I\N N

step 7 i 2
T ° )\N/ zxiz/go
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Step 8: Compounds of formula Il are coupled to carboxylic acids of
formula 11l to give the S amides of formula IV. Common reagents for the
activation of carboxylic acid were used such as e.g.

wir tdoginalaylaminopropyl)-3-ethylcarbodiimide hydrochloridg-{&p%ahs 000321
N,N'-dicyclohexylcarbodiimide (DCC), 1-hydroxybenzotriazole (HOBT),
N,N'-carbonyldiimidazole (CDI), and_4-4,6-dimethoxy-[1,3,5)triazin-2yl)-4-
methyl-morpholin-4-ium chloride (DMTMM) in inert solvents such as THF,
10 CH2CI2, or NMP or in polar solvents such methanol (MeOH) or even
water. Sometimes dimethylamino@ﬁﬁﬁf‘ez(DMAP) was added as a
catalyst. Another method of activation is the preparation of the
cogrgsponding acid chlorides under basic conditions. e.g. triethylamine,
N,N-diisopropylethylamine (Hunig base). WO 2006/024486
PCT/EP2005/009321 18 Some acids bearing functional groups which
wébe‘rtrstastbimderihe vd BeibryastditohE vadhytomensavasgsacted with
stanoagrdh pdotedtide gfotpslsuch &s tHautaldidarbarfylk(Bngh Ofodide and N-

beRRYIMGAT ISR 2 B CRMRPURIS O Eprma0 eie-cayRied 19 a
cotmfgounds of the fgr{nula (\){% L%g‘lvg l%(:o&ntal gxroducts of f rmyl@}l %n a
nu¢ iB%rﬁﬁ?éesﬂ%‘éﬁtuﬁ%e?‘e‘éc lor (Rderthe” additioni of HET i diethyf SthHer

or thoxane in polar, inert solvents such as NMP or DMF at temperatures
ranging from O C to 180 C. Certain side chains in R3 may require
prgteston during the reaction sequences. 10 Here standard protection
and deprotection procedures being well known in the art may be applied.
For instance, primary and secondary amines can be applied in

t-BeRSRREORYFUBYY SEBEAZ IS RIRRHSITP B SRR rRIdREmHE VIL by
protectingt grobipl dardbaerhived asle tast redctionsiepbopdredinens witha
anaaickiferEGhe TEA. 450 ke caymppunds-efitheigenarakéormulat Ganlar

co &?QBt?@&cf?%?ﬁ}’;%re%ﬁmﬁ%%ﬂtﬁ%rﬁr ?é%?aﬁﬁﬂ&ﬁﬁ—gnb%ﬁé&sa‘%ﬂr%iﬂ &g. sodium
racemic’or in an optically active form. The racemates
hydride in dimethyl forniamide/tetrahydrofuran can be used. ‘

Step 6:

A methylthio group can be converted into the suitable leaving group by oxidation
to the sulfoxide. Compounds of formula VIII are converted to compounds of
formula IX with 3-chloroperoxybenzoic acid (mCPBA) as oxidizing reagent in an
inert solvent such as dichloromethane (CH;Cl;), THF or NMP at a temperature
range from 0°C to 150 °C to give compounds of formula IX.

Step 7:

The compounds of formula IX are reduced to compounds of formula il by
hydrogenation using deactivated Pd{CaCO3)/C or other Pd catalysts. The
reduction takes place at a temperature range between 0 °C and 150 °C in inert
solvents such as THF, CH,Cl;, or NMP .
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can be separated according to known methods into the enantiomers. For
instance, diastereomeric salts which can be separated by crystallization
are formed from the racemic mixtures by reaction with an optically active

warkdoselugs e.g. D- or L 20 tartaric acid, mandelic acid, mali¢-agishola@ie:21
acid or camphorsulfonic acid. Alternatively separation of the enantiomers
can also be achieved by using chromgfagraphy on chiral HPLC-phases
which are commercially available. The compounds according to the
present invention may exist in the form of their pharmaceutically

acceptable salts. Tt pharmaceutically acceptable salt” refers 25 to
conventional.acid-addi salts or base-ag\deition salts that retain the
biological e\t ctivengss and pf8ertiés gbth @quﬁbunds of formula | and

are foffng e non-toxic organic or inorganic acids or organic
or morg%gnc base%,_Amd addition salts incllide for example those derived
from inorganic aq,ds such as hydro{l‘;le}méiamd hydrobromic acid,
hydroiodic acid, sulfuric acid, sulfamfc acid, 30 phosphoric acid and nitric
acid, and those derived from orggenlc aC|ds such as p- toluenesulfonic
acid, salicylic acid, methanesulfon OXQJIC acid, succinic ac,zWO
2006/024486 PCT/EP2005/00 321 citri aC|d malic acid, la¢{
fumaric acid, and the li B se-&ddition s@‘lts iHlgrde’ those d
ammonium, potgs , quaternary ammonium hyd iX|des
such as for examplé¢’ tetrametlgy,lammonlum hydroxide. The chemiical

modification of a pharmaceutical’compound into a salt is a technigue 5
well known to pharmaceutical cH¥mists in order to ogaln improved

physical and chemical stability, hygroscopicity, flow bﬁ'ﬁf/%nd solubility of

compounds. It is for example described in Stahl, P and Wermuth, G.,
(editors), Handbook of Pharmaceutical Salts, Verlag Helvetica Chimica
Acta (VHCA), Zurich, (2002) or Bastin, R.J., et al., Osganic Proc. Res.
Dev. 4 (2000) 427-435 1.0 The compounds according tinv;@:)n and
their pharmaceutically acceptaBIan eC fd)—
e.g. in the form of pharmaceutlcal preparati :\?%rzbarmacemtlcal

or

preparations can be administered ora Yy, @g. IN fh

Scheme 3
Step 8:

Compounds of formula 1T are coupled to carboxylic acids of formula 111 to give the
amides of formula IV. Common reagents for the activation of carboxylic acid were
used such as e.g. 1-(3-dimethylaminopropyl)-3-ethyicarbodiimide hydrochloride
(EDCI}, N,N’-dicyclohexylcarbodiimide (DCC), 1-hydroxybenzotriazole (HOBT),
N,N’-carbonyldiimidazole (CDI}, and 4-{4,6-dimethoxy-{1,3,5]triazin-2yl}-4-
methyl-morpholin-4-ium chloride (DMTMM} in inert solvents such as THF,
CHCl;, or NMP or in polar solvents such methanol (MeOH) or even water.
Sometimes dimethylaminopyridine {DMAP) was added as a catalyst. Another
method of activation is the preparation of the corresponding acid chlorides under

basic conditions. e.g. triethylamine, N,N-diisopropylethylamine (Hiinig base).
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tablets, coated tablets, dragees, hard and soft gelatine capsules,
solutions, emulsions or suspensions. The administration can, however,
also be effected rectally, e.g. in the 15 form of suppositories, or

wipseRiesally, €.9. in the form of injection solutions. The abovg-fgpiiREashs21

pharmaceutical preparations can be obtained by processing the
compounds according to this inventiongwith pharmaceutically inert,
inorganic or organic carriers. Lactose, corn starch or derivatives thereof,
talc, stearic acids or its salts and the like can be used, for example, as
subpreapiistks erria | Biactorrb Erouptalis) Meigews anbiihavtigethtneaction
capsulerSuitable cariersdor sathgelatinaréapsutestane, foroasampleh  as
VegelRbIS QlSe RS IS RETIS i &Nl liquid polyols and the like.
Depending on the nature of the active substance no carriers are,

however, usually required in the case of soft gelatine capsules. Suitable
caffRi8:for the production of solutions and syrups are, for example,

water, polyols, glycerol, 25 vegetable oil and the like. Suitable carriers for

SURRASIIRKIRS &f GrialRMAIR DAMALOLOAMIRARY GHlS e WartRSka 5 1o give
sefpi-liguid or Iguid polyols,and the like 'eﬂhs @hs%%r&?%e%"cﬁéaﬁ’tﬁ%gara & 'the
ca orec?ver, con(t)ain preservaﬁives, SO?B lnizers, S atE)I 1Zzers, W tﬂﬁ

agriisiomed Bifbin disib riherser dinsrants, ARigbrasts selRatorchay P or
thé&dsmotiopressurs riodfegSrona8Rinigpd@dents or antioxidants. They can
also 30 contain still other therapeutically valuable substances. WO
20(_QA§J[t012445}?&6e &CT/EPZ@O%/}QO%ZJ. -20 A piharrgaceut' gl re aration is

reqiiire protectio 10% seqguences.

obtained bi/ usmagmﬁfel?fo Iowﬁg procedure: 1. efgrhn%. g %ass eads’in
cuStEn Bt oas A A RTAE BRI i fif O stk Wb &nox g isprrt

mgregrhpopptsdisoersetwith, Spatiumahderoridacy S Sukdde@nniegalatied in
sot%m)slwammm% )gﬁﬂ ajlinsehtientorily R 4artsim ﬂn@%& Mkecting
wrap.in alumini oil for light pr 9cti n Prepare a cqunter n r
R e S RN R S e R
to 2%hours at 30/s).

The compounds of the general formula | can contain one or several chiral centers
and can then be present in a racemic or in an optically active form. The racemates
can be separated according to known methods into the enantiomers. For instance,
-diastereomeric salts which can be separated by crystallization are formed from the
racemic mixtures by reaction with an optically active acid such as e.g. D- or L-
tartaric acid, mandelic acid, malic acid, lactic acid or camphorsulfonic acid.
Alternatively separation of the enantiomers can also be achieved by using

chromatography on chiral HPLC-phases which are commercially available.

The compounds according to the present invention may exist in the form of their
pharmaceutically acceptable salts. The term “pharmaceutically acceptable salt” refers
to conventional acid-addition salts or base-addition salts that retain the biological
effectiveness and properties of the compounds of formula I and are formed from
suitable non-toxic organic or inorganic acids or organic or inorganic bases. Acid-
addition salts include for example those derived from inorganic acids such as
hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, sulfamic acid,
phosphoric acid and nitric acid, and those derived from organic acids such as p-

toluenesulfonic acid, salicylic acid, methanesulfonic acid, oxalic acid, succinic acid,
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10 7. Extract suspension from beads with two layers of filter (100 m) on a
filter holder, coupled to a recipient vial by centrifugation at 400 g for 2
min. 8. Move extract to measuring cylinder. 9. Repeat washing with small

wphdesiarre 1 ml steps) until final volume is reached or exifackpseemios21

15 10. Fill up to final volume with gelatin and homogenise. The above
described preparation procedure yieldg micro-suspensions of the
compounds of formula | with particle sizes between | and 10 m. The
suspensions are suitable for oral applications and can be used in vivo

phafrisatdiimetiéc testndestioacih dnmatislogidat ad thhityliFh Bastivitgivpthealts
compadndiaecaeding te-dhis inveotiomasiohibitars fedien siedamibiternary
ty%‘?ﬁlﬂ&n‘ﬂfﬁ?‘%ﬁ%}’(‘!ﬁﬁéb‘?ﬁv& by 'ﬂ&‘”&&%f&”&‘é‘é‘é}ﬂe rmonium hly_r)drox_ide.
SI%%‘-I hlblloi:-\%saa%Para etsgés: Reaction mixture: 25 ATP 5 pM ptide
(RE°E s HD IR AR R 25 FB AN RB SR Bt B0 HRACe
30vicknes/ /o2ehee s O TR DS DB ep TonakEinbathspvadnriw Nsglcind
2 oi¥mt&a Efea by it ERES 1), A nBiligemaQ dubiits. 3f Enapoend2. B is for
U/l ABbiQr marid55eM, . H., and Wermuth, G., (editors), Handbook of
Pharmaceutical Salts, Verlag Helvetica Chimica Acta (VHCA), Ziirich, {2002) or
Bastin, R.]., et al., Organic Proc. Res. Dev. 4 (2000) 427-435

The compounds according to this invention and their pharmaceutically acceptable
salts can be used as medicaments, e.g. in the form of pharmaceutical preparations.
The pharmaceutical preparations can be administered orally, e.g. in the form of
tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions
or suspensions. The administration can, however, also be effected rectally, e.g. in the

form of suppositories, or parenterally, e.g. in the form of injection solutions.

The above-mentioned pharmaceutical preparations can be obtained by processing
the compounds according to this invention with pharmaceutically inert, inorganic
or organic carriers. Lactose, corn starch or derivatives thereof, talc, stearic acids or
its salts and the like can be used, for example, as such carriers for tablets, coated
tablets, dragées and hard gelatine capsules. Suitable carriers for soft gelatine
capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid polyols
and the like. Depending on the nature of the active substance no carriers are,
however, usually required in the case of soft gelatine capsules. Suitable carriers for
the production of solutions and syrups are, for example, water, polyols, glycerol,
vegetable oil and the like. Suitable carriers for suppositories are, for example,

natural or hardened oils, waxes, fats, semi-liquid or liquid polyols and the like.

The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for
varying the osmotic pressure, buffers, masking agents or antioxidants. They can also

contain still other therapeutically vajuable substances.
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10 min. 0.42 nM Material: Eu-labelled phosphotyrosine antibody: - for Lck
Cisbio Mab PT66-K, - for Src EG&G Wallac PT66 Eu-W] 024 (all
commercially available). 15 Peptides: Ro:

wWiHesdakdssE-1-Y-G-E-F-E-A-K-K-K-K-CONH2, and Jal33-Be1/ep200s/009321

Jal33-G-Aminocaprylic acid-A-E-E-E-1-Y-G-E-F-E- A-K-K-K-K-CONH2,
wherein Jal133 is LightCycler- Red 64Q;N-hydroxy succinimide ester; 20
whereby both peptides were synthesized by an optimized solid phase

peptide synthesis protocol (Merrifield, Fed. Proc. Fed. Amer. Soc. Exp.
Bid\. phbri2@62Yi4d Dy gramtdinsseb@nia3s0ipeptibefsiothegizeceShnortly,

~ the peptide was assembled on 160 mg (22.8 pmol scale) of a Rink-Linker

madified.polystyrene solid phase by re tedl njugating an t t
oo TaBE AP EAS Beud ARt F eI S SO UNORA S R of

Fmoc-t}&"ftﬂfférmanent acid labile tert- Bu-, BOC- and O-tert-Bu-groups

depentiiiddsd mihe sigeuckdadisfensetior sPhetkubstrdt@geguence
AEE ERGG B K pdiK Kowias NwaEmiBah adlditianalbiunennted with thetex.

SPaceEATING AL A0 ATINAAROA AR AR Glyoin. Afer cleavage of

the N-terminal temporary protecting the sti Inéttached and protected

peptice eRALS T8RN btinse % % B rount of LightCycler-Red 640-N-
hydroXyilecihihoides @dfenfpuRshabenittdrRotresBistgnessties /St hours at
2006/834486 PCT/EP2005/009321 -22 GmbH) and triethylamine. After 3
hrs, the [ERIN WER WRSNEI . RIMRINWISTANIAE And I5RRrORANG! UNiler
the elyates of the blue resin got c?lé)urless he fulluz)rote ted and
label eLéoé)%B’tﬁ)él%%to a recipient vial by centrifugation at 400 g for 2 min.

8. Move extract to measuring cylinder.

9. Repeat washing with small volumes(here 1 ml steps) until final volume is

reached or extract is clear.

10. Fill up to final volume with gelatin and homogenise.

The above described preparation procedure yields micro-suspensions of the
compounds of formula I with particle sizes between 1 and 10 um. The suspensions

are suitable for oral applications and can be used in vivo pharmacokinetic testings.
Pharmacological activity

The activity of the compounds according to this invention as inhibitors for the

src-family tyrosine kinases was shown by using the following assay.
SRC-Inhibitor-Assay Parameters:

Reaction mixture:

ATP 5uM

Peptide (Ro + Jal33-Ro}: 10 puM
Jal33-Ro 196 nM
Ro 9.8 uM

PT66 230 ng/ml
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removed from the solid phase and released from the permanent 5
protecting groups by treatment with a mixture of 80% trifluoroacetic acid,
10% Ethanedithiol, 5% Thioanisol and 5% Water. The substrate was

winalyiselgted by a preparative reverse phase HPLC purificgtieR:pd€oa9321

purification yielded 12.2 mg RP-HPLC single peak pure blue material
(Iyophilisate). The identity was proven,by MALDI mass 10 spectroscopy
[2720.0]. Enzymes: Upstate Src (p60°'s", partially purified) were
purchased from UBI, Upstate Biotech, Inc.. Time-resolved Fluorescence
Adsugy Bufteer: Perkin EImer pWale§R2iktor 1420-040 multilabel counter;
Liquid handling system: BeckmmmiCgglter, Biomek 2000. 15 ATP,
TweenTM 20, 4-(2-hydroxyefhyl).drpipgeazineethanesulfonic acid
(HEPES) were purchased from Roche Molecular Biochemicals, MgC12
and MnC12 were purchasea b ARl Eurolab,
Tris(2-carboxyethyl)phosphipd hydrochloride (TCEP ) was purchased
from Pierce, 384 Well low volume fluorescence plates was purchased
fram Eg;gon 20 Assay Descyiptip; At first the enzyme is pre-incubated for
15"min. at 15C in aqueous solution with corresponding amounts of
inhibitors according to this invention. Then the phosphorylation reaction is
starlbiy:adding a reactionmiatéMontaining ATP, Peptide and PT66,
and subsequent shaking. Theiprogeeginhg of this reaction is 25
imppgdiately monitored using time resolved fluorescence spectroscopy in
a suitable well plate reader. The IC50-values can be obtained from the
reaction rates by usmg a non- -linear curve fit (XLfit software (ID Business
elled phms y ndw \WAd2 0k /Okiegdgab PT66-K,
PCT/EP2005/009321 23 Ex No IC50fsrSr{rBa3RG Wallac PT66 Eu-W1024

(all commercially available).

Peptides: Ro: NH;-A-E-E-BE-1-Y-G-E-F-E-A-K-K-K-K-CONH,, and

Jal33-Ro: Jal33-G-Aminocaprylic acid-A-E-E-E-I-Y-G-E-F-E-
A-K-K-K-K-CONH;, wherein Jal33 1s LightCycler-
Red 640-N-hydroxy succinimide ester;

whereby both peptides were synthesized by an optimized solid phase
peptide synthesis protocol (Merrifield, Fed. Proc. Fed. Amer. Soc.
Exp. Biol. 21 (1962} 412) on a Zinsser SMP350 peptide synthesizer,
Shortly, the peptide was assembled on 160 mg (22.8 pumol scale) of a
Rink-Linker modified polystyrene solid phase by repeatedly
conjugating an twenty fold excess of amino acids each protected by
temporary piperidine Jabile Fmoc- and permanent acid labile tert-
Bu-, BOC- and O-tert-Bu-groups depending on the side chain
function. The substrate sequence AEEEIYGEFEAKKKK was N-
terminal additionally mounted with the spacer amino acids
Aminocaprylic acid and Glycin. After cleavage of the N-terminal
temporary protecting group the still attached and protected peptide
was labeled with a 1.5 fold amount of LightCycler-Red 640-N-

hydroxy succinimide ester {purchased from Roche Diagnostics
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2-81.0 2-62.41,2-7,2-12, 2-16, 2-23 1.0-15.0 2-2, 2-15, 2-21 15.0-50.0
Medicaments containing a compound of the present invention or a
pharmaceutically acceptable salt thereof and a therapeutically inert carrier

Wy SnadaR 49 object of the present invention, as is a process ffiRe0s/009321

production, which 5 comprises bringing one or more compounds of the
present invention and/or pharmaceutigally acceptable salts and, if
desired, one or more other therapeutically valuable substances into a

galenical administration form together with one or more therapeutically
inert carriers. IradeBidamterisithlnenavafiton this. dbmpoimdsoitsbed with

present inventiaraseibasa Hitheid phesropeesiticatly accentablesais blue
are useful in the.caniral o preyentian %nunmg&emﬁad;%men%ggﬁrg%s

kinase inhibition andthejr antiproliferative” activity, said compo

useful for the trEZRREHt Pmsﬁﬁsﬁoﬁguﬁaﬁsﬂiéﬁgﬁﬁﬁ%]fm% GrREATHIAR
and for the produietheHnsf gtonessponeiHgeHelideBAtsr ThES o stfacroacetic
depends on va@ious;fwmﬁasmeh}asimwmmﬁiaam_ﬁamﬂmﬁsmeemmam
age 15 and/or ipdivighia) state ohhealitp.Fhsdoloniogiexemples Althcation.
references are provided.to aid th &Jradezritandlgg e%fpgée present ﬁpventl Iil
the true scope gg‘ﬁ/lﬁ%ﬁ §a§lgff6}§1f theaPfe iHg8l; jgeak pure bliie
understood thatsaH catierisiisat bel Atademti thavproerstienrebysdAbfh mass

without departisigdrantdpe [PRL@T the invention. WO 2006/024486
PCT/EP2005/009321 -24- Examples: A: Starting materials Example a 5

({2 Chloro--BeRe B0 S ey R R i,

Upstate Biotech, Inc. .

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

ATP, Tween™ 20, 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid {HEPES)
were purchased from Roche Molecular Biochemicals, MgCl, and MnCl, were
purchased from Merck Eurolab, Tris(2-carboxyethyl)phosphine hydrochloride
(TCEP ) was purchased from Pierce, 384 Well low volume fluorescence plates was

purchased from Falcon.
Asgsay Description:

At first the enzyme is pre-incubated for 15 min. at 15°C in aqueous solution with
corresponding amounts of inhibitors according to this invention. Then the
phosphorylation reaction is started by adding a reaction mixture, containing ATP,
Peptide and PT66, and subsequent shaking. The proceeding of this reaction is
immediately monitored using time resolved fluorescence spectroscopy in a suitable

well plate reader.

The 1Csp-values can be obtained from the reaction rates by using a non-linear curve
fit (XLfit software (ID Business Solution Ltd., Guilford, Surrey, UK))
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15.85 g (5-Chloromethyl-2-methylsulfanyl-pyrimidin-4-yl)-methyl-amine
hydrochloride, 1.979 g sodium iodide, and 34.49 mL
N-N-diisopropylethylamine were solved in 150m1 acetonitrile and cooled
WO £¥66/62£4985 g 2-Chloro-5-nitro 10 phenylamine dissolved in-%39%os/009321
acetonitrile were added slowly under stirring. The reaction mixture was
stirred at room temperature for 48 hrs,ihen the solvent was evaporated.
The residue was solved in a mixture of water/acetic acid ethyl ester (1:1),

Sti ad nd-the alline hrogy v ed-Qif-and-aried.lor.4d8n nae
vd

h 1. la AnLo + PP | thla At alal A A At SN~ T h asarcanie
t £ Lo ayqutulsS Pitastrwas At aticu Wit uicrmorurretante—eorgar

phases were2tbmbined, dried over sodium sulfatéfthe solvent was
evaporated apng the residue was rubbed with dietpyl ether. Both residues
were-combined.and-gave.of the-title product in.97 % yield. "H-NMR (400
MHz},CDOCE3Y: & 16,729540( (1H); 7.6400-7.59911(H};07.4579-7.4359 20
(1A);242058- 40 (TH); @ 1932-471806 (ZH);, 3.0746-3.0416 (3H);

2. 5723-%??%"3552_ Example b 3-(2-ChIoro-S-%%%éSh%envl)-
[-methyl-7-methylsulfanyl-3,4-dihydro-1H- pyrimido [4,5-d] pyrimidin-2-one
250G o IRsfehigry Segsphadanipolpefleg: mabadlianyd o
pyrlgndln-4- J}%ﬂetr#/l-a L?ea}/vere dissolyed in 500 ,]@%e,tonltrl e,_25.37z$é
o POUHRRGH AR EHERL R0 B Y RN VBRSO LAl e IS et
adefe@jaridothe GErient Vi hidene dsats SO CTRee B4 s e myollemiomasrbich
drieshpriesodingin suifater evaporaiethoandsthe nésiditeswasiedniasiednd/or

. . b | . P desy i 600 | erapeutica
e L e

25- Exampl .
3 (TR G B B A RASGRHOT ANRARF 35 i B S more
pyHiefitRs MBI pgHFAEISIR-one

In accordance with the invention the compounds of the present invention as weli as
their pharmaceutically acceptable salts are useful in the control or prevention of
illnesses. Based on their tyrosine kinase inhibition and their antiproliferative
activity, said compounds are useful for the treatment of diseases such as cancer in
humans or animals and for the production of corresponding medicaments. The
dosage depends on various factors such as manner of administration, species, age
and/or individual state of health,

The following examples and references are provided to aid the understanding of the
present invention, the true scope of which is set forth in the appended claims. Tt is
understood that modifications can be made in the procedures set forth without
departing from the spirit of the invention.
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1l4g¢g
3-(2-Chloro-5-nitro-phenyl)-1-methyl-7-methylsulfanyl-3,4-dihydro-IH- 5
pyrimido[4,5-d]pyrimidin-2-one were dissolved in 75 ml dichloromethane,

weprsieshiadd C, and 3.305 g meta-chloroperbenzoic acid (MGPRBAY MiRIf9321

added. The mixture was stirred for 24 h at room temperature. Then the
reaction mixture was quenched by extraction with 150 mL of an aqueous
solution of potassium carbonate. The organic phase was separated, dried
over sodium sulfate and the 10 solvent was evaporated. The residue was
exirampltsvith diethyl ether and the title product obtained in 70 % yield.
'H-NMR (400 MHz, CDC13): S = 8.4417-7.7268 (4H); 4.8703-4.8451 (2H);

3.5_5%“- gﬁg]@g (3H) Example d 15

p ST 5-d]pyrimidin-2-one 5.94 g

3-{3= Hﬁt&@%%%@%ﬁ@wnmﬁmm&%ypmlmém;ﬂaryhpm@imwi
pyisaiOkhird]pyrimidin-2-one were dissolved in 200 mL tetrahydrofuran.
Pd(CaCO3)/C was added to the solution which was then treated with
hydr en (1 20 atm) for 18 h. The solu as then. flltrat d the
o ovaboratd T TRU I B R Ta ot Gl e
titleygrodieridptdifed sriodum wéléemérﬁélé9erlé+p¥rie%;fmﬁt§a%%yhﬁlﬁer@e
[4+eblorotd:{ HmEihah asetbaityid-methybRdoxo X @- PE085 g 2-Chloro-5-nitro-
di gﬁ?lgzjﬁllﬁyﬁli@gm& R AHRWIRiding3v @Q%%d]fmlg@fl drder stlrrm . The
32 AmINg-%: Ch'o‘,[%spt} X'Nr&%%‘ a”e%‘ﬂ' fon ?HK‘% % YR s
pynmld%r[i%x o 5 onhe Were dlgsozf [
dickigsAtetha resr@f o BigAEdIR %M%W@%&iﬁ%f?&%‘@&?‘b ethyl ester
4- ﬂlml&tlsmmﬁ|mm@ymms(mmla)omdadfeﬁhﬁfsmmmmwmd@thlem&ar
0 Gl k2R N (B3R el o iRRORY Nogky cabafiide and ine
gg@g&%%ﬁ%@%&é}gﬁg% 1{[‘1] %Oc ocr)orznoe a/rQeZ 44§e organic phases were

combined, dried over sodium sulfate, the solvent was evaporated and the residue

was rubbed with diethyl ether. Both residues were combined and gave of the title
product in 97 % yield.

H-NMR (400 MHz, CDClL): 8 = 7.9540 (1H); 7.6400-7.5991 (2H); 7.4579-7.4359
(1H); 4.4058-4.3940 (1H); 4.1932-4.1806 (2H); 3.0746-3.0416 (3H); 2.5723-2.5279
(3H)

Example b
3-(2-Chloro-5-nitro-phenyl)- I-methyl-7-methylsulfanyl-3,4-dihydro-1H-
pyrimido[4,5-d}pyrimidin-2-one

20.796 g {5-[{2-Chloro-5-nitro-phenvlamino)-methyl]-2-methylsulfanyl-
pyrimidin-4-yl}-methyl-amine were dissolved in 500ml acetonitrile, 25.375 g
potassiumn carbonate and 19.847 g N,N-carbonyldiimidazole (CDI) were added,
and the solution was heated at 50°C for 24hrs. The solvent was dried over sodium
sulfate, evaporated, and the residue was extracted with diethyl ether to give the title
product in 96 % yield.
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mL dichloromethane were slowly added. The reaction mixture was stirred
for 24 h under nitrogen. The reaction was quenched by extraction with
100 mL of an aqueous solution of potassium carbonate. The phases were

weeRataiedsshe aqueous phase was extracted with dichlororpethapseans s

the combined organic phases were 5 dried over sodium sulfate and
evaporated. The crude product was pydfied by flash chromatography on
silica gel (n-heptane/ethyl acetate (EtOAC)) to give the title product in 28
% yield. 'H-NMR (400 MHz, CDCI3): 3 = 8.3772-7.3794 (14H);

4. dxamalegs63 (2H); 3.5745-3.5592 (3H); 3.3662 (3H) 10 B: Final
Praducthifasasnglieo Riphanyi-Araashesolfengdtitl methyl-3,4-dihydro-1H-

(4- I/ -di lamjno-etho)Cy)-
phgﬁy%?gggéfﬁﬁgeﬁ%ﬁ%%{o%%%4-dihydro-2H-pyrimido

[4,5-d]pyrimidin-3-yI}- phenyl)-amide 15 0.1 g
A-(24Digthyidhinblathd)oypirbeagtaminecibele dissbitedfam thi.dNiihydro-1H-
meaihyitpdsolididone: NMRP2 asd caetetlstol0.8 i800IHff &gnbitie®hne, cooled

aqyequscHEnsdigthyl aher Wers Added And SHMEHAPEAD IR added. The
Biphenyl-4-carbox

icacid ) ‘
[4-%%%‘?‘7-?%&%%%%%ﬁ{zlﬁﬂ?ﬁbfﬁﬁpf‘fé%?l TR SeSTHYy AHISE 42
5- dfsyekaitiPy3sptshieny fabidedwas diésolvaddrormissiNtRanef autesyium
to thebzdfaefoldmengafiedsokiton andthediehctidnveixivieuwasiteatadBthe

12065 i9% 24 evalagreactinn ag Aupnched RyRdaitianofP el @ the tte

satura%ed sglu_tlon .ofﬁ)ooglun} dcarbonate and the aqueous‘phase was
exttatied MR Bfenibometiatie. The organic phase was dried over

sodium sulfate and the solvent was evaporated. The crude product was
pulifien M} flethigbinrafGgiaphy e sHica 268 (28 ); 4.8703-4.8451 (2H); 3.5581
(dichipromeshamgimethanol) to give the title product in 35 % yield. 'H-NMR
(400 MHz, [D6]-DMS0):00=10.5435 (1H); 9.3936 (1H); 8.1320-7.4312
(15H);6.8899-6.8675 (2H); 4.7106-4.5572 (2H); 3.9919-3.9610 (2H);

2. 7egpled 76 (2H); 2.5724-2.4969 (4H); 1.8853 (3H); 0.9921-0.9565

(6H) (WO 60G/ORI4EH RETVEPRROAGOERAy]-1-methyl-3,4-dihydro-1H-

pyrimido(4,5-d]pyrimidin-2-one

594 g 3-(2-chloro-5-nitro-phenyl)-7-methanesulfonyl-1-methyl-3,4-dihydro-1H-
pyrimido{4,5-d]pyrimidin-2-one were dissolved in 200 ml tetrahydrofuran.
Pd(CaCO3)/C was added to the solution which was then treated with hydrogen (1
atm} for 18 h. The solution was then filtrated and the solvent evaporated. The
residue was extracted with diethyl ether and the title product obtained in 98 %
yield.

Example e
Biphenyl-4-carboxylic acid [4-chloro-3-(7-methanesulfonyl-1-methyl-2-oxo-1,4-
dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl)-phenyl]-amide

0.2 g 3-{5-Amino-2-chloro-phenyl)-7-methanesulfonyl-1-methyl-3,4-dihydro-1H-
pyrimido[4,5-d]pyrimidin-2-one were dissolved in 30 mL of dichloromethane.
0.137 g Biphenyl-4-carboxylic acid and 0.042 g 4-dimethylaminopyridine (DMAP)
were added. The solution was cooled to 0 °C and 0.128 g N-(3-
dimethylaminopropyl}-N-ethylcarbodiimide hydrochloride (EDCI), dissolved in 20
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-27- Example According to the synthesis procedure described in Example
1 and using the corresponding starting materials, the following
compounds were obtained: Example- Compound name 'H-NMR No. 2-1

woYsrhnxaiecarboxylic acid (4 chloro-3-{7-[4-(2-diethylaming~ {490 Mag9321
[D6) DMSO}: S =10.0746 ethoxy)-phenylamino]-1-methyl- (IH); 93850
(1H); 8.1094-7.4818 2-ox0-1,4-dihydrp-2H- (6H); 6.8897-6.8672 (2H);
4.6565- pyrimido[4,5-d]pyrimidin-3-yl} phenyl)-amide; compound with
4,5072 (2H); 3.9942-3.9632 (2H); acetic acid 3.4124-3.3199 (5H);
2 7alARIBdbIn{hat) e HB02R M3 dc81 3Bl 8Iion( (ki) 985910860424 h

(WA&%@&@ hepme%@wkwq@e&héé%héﬂzam -PMS@Y RL of an

=10, 0443 4 m
A B am.no%%alsm PRSP 5 ot g gy e aqueous

@}easa WA e M%ﬁfh@m@i@%méﬁ) caﬂe@zzd BYEIBRE S W
pydnﬁdd:meBW}dlphmmmmdevmmoﬂnawlmwﬁmﬂ%mas purified by flash
3%&%@@%@}(@!& ARRUEACIHIRRAAY (BI) 2467 TERH053 (BHve the title
1.64 §. L %]gel-& 0.9906-0.9552 (6H) 2-3 Biphenyl-2-carboxylic acid
(4- p&z 8 MHz ] DMSO): S =10.5435 chloro-3-{7-[4-(2-diethylamino-
ethoxy) phenylamino)-1-methyl- (1H); 9.3936 (1H); 8.1320-7.4312
2- OHOMWWWW)W%EBW @Hﬁ)ﬂn@%@&%ﬁﬁﬂn{éﬁm 5-d]

PYBIBRAI3ZIAR (3H); 2.3662 (3H)

B: Final Products

Example 1

Biphenyl-4-carboxylic acid (4-chloro-3-{7-{4-(2-diethylamino-ethoxy)-
phenylamino]-1-methyl-2-oxo-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl}-
phenyl}-amide

0.1 g 4-(2-Diethylamino-ethoxy)-phenylamine were dissolved in ImL N-
methylpyrrolidinone (NMP) and cooled to 0 °C.  300ul of a solution of aqueous
HClin diethy! ether were added and stirred for 45 min. Biphenyl-4-carboxylic acid
[4-chloro-3-(7-methanesulfonyl-1-methyl-2-oxo0-1,4-dihydro-2H-pyrimido[4,5-
d]pyrimidin-3-yl}-phenyl]-amide was dissolved in 2mli NMP and added to the
aforementioned solution and the reaction mixture was heated at 120°C for 24 h.
The reaction was quenched by addition of 5 mL of a saturated solution of sodium
carbonate and the agueous phase was extracted with dichloromethane, The organic
phase was dried over sodium sulfate and the solvent was evaporated. The crude
product was purified by flash chromatography on  silica  gel
(dichloromethane/methanol) to give the title product in 35 % yield.

'H-NMR {400 MHz, [Ds]-DMSO): T=10.5435(1H); 9.3936 (1H}; 8.1320-7.4312
(15H);6.8899-6.8675 (2H); 4.7106-4.5572 (2H); 3.9919-3.9610 (2H); 2.7685-2.7376
(2H); 2.5724-2.4569 (4H); 1.8853 (3H); 0,9921-0.9565 (6H)



pheny])-amide; compound with 4.5572 (2H); 3.9919-3.9610 (2H); acetic

acid 2.7685-2.7376 (2H); 2.5724-2.4969 (4H); 1.8853 (3H);

0.9921-0.9565 (6H) WO 2006/024486 PCT/EP2005/009321 -28
wo@RRleuscompound name 'H-NMR  No. 2-4 Biphenyl-3-caqoxybs@sithos2

(4- (400 MHz, [D6]-DMSO): 6 =10.5225 chloro-3-{7-[4-(2-diethylamino-

ethoxy)-phenylamino]-1-methyl- (1H); .9,3832 (1H); 8.1064 (1H);

2-0x0-1,4-dihydro-2H- 7.8061-6.8899 (14H); 6.8899-6.8673 pyrimido

[4,5-d] pyrimidin-3-yl } phenyl)-amide; compound with (2H);

4.43664leD38 (2H); 3.9974- acetic acid 3.9835 (2H); 3.3126 (3H);

2 8151 2.5972 (6H); 1.0121-0.9772 (6H) 2-5

ne-hip oxyllc 400 M DM%%} 6,= 51. aci

( 5 or§1 po M(EZ yﬁg nﬁlhtzgzeegt roexyesi %ﬁl\ ! 1’ u‘ung gle

8. ﬁ&@%ﬁfw ﬁﬂéﬁ‘ﬁla}ﬁ‘i%ﬂ lsp %W@%%fsm%@mb@gséz (2H);

4.7075- 1.,4-dihydro-2H-pyrimido[4,5 d]pyrimidin-3-yl}-phenyl)-amide

£880B¢2H); 3.9973E:P668I (M) 3.336713.3140 (3H); 2HE8IR.5325
(6HY0 9971 o qm'—; (em 2-6 N- (4 (‘hlnm 3-{7-[4-(2- (400 MHz, CDC13):

$+g.7887 % y a ﬁoxy (abe vyt iDE]-DN1BeNN-210X046
7.91097- 61% Oxyi e 509 T Ihydm{?Fbeg i00f4s50943989%

(2H); 4.20 py”m'd'“ oA, PheY /8672 (2H); 4.6565-

pyrimido{4,5- d pymmldm 3-vl}-

phenyl)-amide; compound with 4.5072 (2H); 3.9942-3.9632 (2H);
acetic acid 3.4124-3.3199 (5H); 27414-2.5411
(4H}; 2.3022 (1H); 1.8188-1.1997

(10H); 0.995%9-0.9604 (6H)

2-2 Cycloheptanecarboxylic acid (4- ) L5 =
chloro-3-{7-{4-(2-diethylamino- (400 MHz, [Dg]-DMS0): 8 =10.0443

ethoxy)-phenylamino]-1-methyl- | (1H}; 9.3793 (1H}; 8.1049-7.4973

2-030-,3{,4{—52173:;}&0*??4;& l (6H); 6.8841-6.8614 (2H); 4.6522-
pyrimido{4,5-dipyrimidin-3vl}- ) )
phenyl)-amide: compound with 4.5029 (2H); 3.9889-3.9579 (2H);
acetic acid 3.3141 (3H); 2.7675-2.5053 (6H);
1.6423-1.4675 {13H); (0.9906-0.9552
(6H)
2-3 Biphenyi-2-carboxylic acid (4- (400 MHz, [Dg]-DMSO): § =10.5435

chloro-3-{7-{4-(2-diethylamino-
eth(}xy)-phenyﬁamino}-}_‘.methyi_ (1H); 9.3936 (1H); 8.1320'7-4312
2-0x%0-1,4-dihydro-2H- (15H);6.8899-6.8675 (2H); 4.7106-

pyrimido[4,5-d]pyrimidin-3-yl}- _
pheny])—amide; Compound With 4,.5572 (QH), 3,9919-3.9610 (ZH);

acetic acid 2.7685-2.7376 {(2H}; 2.5724-2.4969
(4H); 1.8853 (3H); 0.9921-0.9565
(6H)




benzamide 3.36247 (3H); 3.14549-3.11992 (2H); 2.93689-2.88291 (4H);
1.17227- 1.13631 (6H) 2-7 N-(4-Chloro-3-{7-[4-(2- (400 MHz, CDCI3): S
=8.50942 (1H); diethylami no-ethoxy) phenylamino]-1-methyl-2-oxo-

w6 9d0kRA926488437 (12H); 4.66444- 1,4-dihydro-2H-pyrimido[4&r4ma3afsa1
(2H); 4.22542-4.19862 (2H); d] pyrimidin-3-yl}-phenyl)-4

methoxy-benzamide 3.46224 (3H); 3.
2.94493-2.89123 (4H); 1.21691- 1.18

i

1

744-3.14056 (2H);

(6H) 2-8 N-(4-Chloro-3-{7-[4-(2-

(400MHz [D4]-Methanaol): 8 = diethylamino-eth oxy) nhpnvlamlnn]-

’fﬁ 1-2 -0x0- 8. 66%@6‘6’@31% (12H): 4.64514 (2H); H-NMR
’ umyw 24 3 can 5 ga’lcinnnn 4-17288 /’)I_!\ 3.-86350 IQI-I\
pyr|m|d| \‘%}}ﬂi D—T% %;y’ dg;g%am %) @W%@BHPM%@O@G{QQ%H

2.98493- 2 é:};i %q 8409 (G VO R00GI9244884 (1H);

PCT/EPZ()Q%Q@a%am&QCEmmpIe Compg%glnglgg@gl-gw& N80 %573

N-(4-Chlof@Bi{fid4{{5-@BPRiMHn-CRIGI3)

diethylamirzhethibanidhenyiponbytime! h@l’-—ﬁ-oxog g %ﬁ%@gé%é 15H).

4.6591-4.5298i<R4dihydro-2H-pyrimido[4} 3-8, 21 143520 {186 g1y -

3.4840 d ] pyrimidin-3-y1 } -phenyl)-4 morphdlinAgibanzaemigle 2ZHEH )

3.0110-2.9810 (3H); 2.8664- 2.7330 (4H);|1.1466-1.1108 (6H)

2-5 :;ﬁZ’[‘fﬁ’;ﬁi‘_@%ﬁﬁg’_omk (400 MHz, [Ds]-DMSO): 8 =10.5751
diethylamino-ethoxy)- (1H); 9.3943 (1H); 8.2349-7.4059
leifi;}i’}llargrigoz} Hlmflt;ﬁi;:? (15H); 6.8909-6.8682 (2H); 4.7075-
d’] pyriniidin%—yl!})yphenyi)—z;mide 4.5593 (2H); 3.9973-3.9663 (2H);

3.3367-3.3140 (3H); 2.7830-2.5325
(6H); 0.9971-0.9615 (6H)

2-6 Sr-Chloro-3- 27(;[4)‘52' (400 MHz, CDCl;): 8 =8.78879 (1H);
phm%amino]_;,_mi’;hyl_z_oxo- 7.91097-6.76849 {17H); 4.54529-
1,4-dihydro-2H-pyrimido[4,5- 4.39892 (2H); 4.20184-4.17631 {2H);
dlpyrimidin-3-yl}-phenyl)- 3.36247 (3H); 3.14549-3.11992 (2H);

2.93689-2.88291 (4H); 1.17227-
1.13631 (6H)

27 ﬁ; ﬁ?ﬁi; %‘_i;’g’(;[‘*;fz' (400 MHz, CDCly): 5 =8.50942 (1H);
phen?ﬁamino] . lmmghyl“z-oxo- 7.91109-6.88437 (12H); 4.66444-
1,4-dihydro-2H-pyrimido[4,5- 4.53336 (2H); 4.22542-4.19862 (2H);
frfftﬁffgzé;&mhmﬁ)'4' 3.46224 (3H); 3.16744-3.14056 (2H); -

2.94493-2.89123 (4H); 1.21691-
1.18101 (6H)

2-8 i;{i?ﬂ*ﬁgit ;7(;[4552” (400MHz, [D¢]-Methanol): § =
phm;amim]_I_m’?;hyl_z_om_ 8.00830-6.93151 {12H); 4.64514 (2H);
1,4-dihydro-2H-pyrimido[4,5- 4.19909-4.17288 (2H); 3.86350 (3H);
ij;’;‘?g;i;‘;;i;g’j'Ph“’“””“-" 3.39748 (3H); 3.19056 (2H); 2.98493-

2.93183 (4H); 1.21198-1.19409 (6H)




2-10 N-(4-Chloro-3-(7-[4-(2- (400 MHz, CDC13): S =8.3798 (iH);
diethylamino-ethoxy) phenylamino]-1-methyl-2-oxo- 7.8977-6.8676 (13H);
4.6556-4.5205 1,4-dihydro-2H-pyrimido[4,5- (2H); 4.1797-4.1510 (2H);

wo Svd A2 llyrimidin-3-yl}-phenyl)-4-(4 methyl-piperazin-l-yl) p52phd4iis21
3.4640 (3H); 3.2646- benzamide 3.2403 (4H); 3.0842-3.0556 (2H);
2.8601-2.7839 (4H); 1.1771-1.1415 (KH) 2-11 N-(4-Chloro-3-{7-[4-(2-
(400 MHz, CDC13): 5 =7.9551-6.8981 diethyla mino-ethoxy)

nhpn\/l;mrlnn] 1-methvl-2-0X0- (1AI—|\ 4.6964-4 5867 (?H\ 4 0790-
xiéﬁﬂ%?xd 0-2H- pyﬁﬂﬁ’it!’(?[%’é “ﬂ”fﬁl?G (2H) 3.4423 (3H); FHBR
i~ NN P I I 229240 (ALI):

5 8959-2.3 gi "w i (.ig%g e (6H) PG A bl 3 A3 P
(400 MHZ, G 1;% 16:8829 d .&mmmam@mm)@gm 45199
phenylamlnghiﬂm fﬂﬂ*ﬁnm&&ﬂf 654?2141}5%3%&?'401 BEeAB: 3.4840

1,4-dihydfatphepyidinidofd HheigBAL (2H)
d]pyrimidineBstholireryt)-Betaangideoxy- pher?z BROP |on§mgé(?e§q?6§§ 5t

3.01.99-2,9273 (4H); compound with acetl%*%?t?i@ (2%357111?53539141@%91‘”
0.8803-0.8532 (6H) 2-13 3-(3-Amino- phenyl) N-(4- (400MHz,

ED::[]-M)ethdﬁdl‘) (S"xlch}o?dJBEWGEA (2 dleth) Z, CDCla): 8 =8.3798 (1H);
ethoxy)-phé =8.01105 '46 494-
415@6@3%@‘04 20 o FAR-1.5205

2-0x0-1,4+d

oyrimido4, B 1797 41510 (2H); 3.8542-
meth;; ;)I;,Z;a;m 1_Y1 3.8300 (4H); 3.4640 (3H); 3.2646-

benzamide 3.2403 (4H); 3.0842-3.0556 (2H);

2.8601-2.7839 (4H); 1.1771-1.1415

{6H)
2-11 N-(4-Chloro-3-{7-[4-(2- (400 MHz, CDCls): § =7.9551-6.8981
diethylamino-ethoxy)-
pheny}amino]-l-meth}?i_z_oxo_ {141_1), 4.6964-4.5867 (ZH)', 4.0790-
é,;k-dihvég‘ﬂ-%H-ﬁwihmid?}{%S— 4.0476 (2H); 3.4423 (3H); 3.3600-
pyrimidin-3-yli-phenyl}-3- ) )
phenyl-propionamide 3.3348 {4H); 2.8959-2.3567 (13H);
1.1026-1.0670 {6H)
2-12 N-(4-Chloro-3-{7-[4-(2- (400 MHz, CDCl3): 6 =8.0051-6.8829
diethylamino-ethoxy)-
phenvlaminol-1-methyl-2-ox0- | (13H);4.6542-4.5393 (2H); 4.2643-
éf“di,hysiir_oﬂsﬁ -li}v}’ri]mldi))l_?@ 4.2371 (2H); 3.4394 (3H); 3.1910-
pyrlmx m- -Y —p eny ~3-{a- ) .
hydroxy-phenyl)-propionamide; | >1638 (2H); 3.0199-2.9273 (4H);
compound with acetic acid 2.6571-2.5894 (4H); 0.8803-0.8532
{(6H)
2-13 3-{3-Amino-phenyl)-N-{4-

chloro-3-{7-[4-(2-diethylamino-
ethoxy)-phenylamino]-1-methyl-
2~0x0-1,4-dihydro-2H-
pyrimido{4,5-djpyrimidin-3-yl}-
phenyl)-propionamide;
compound with acetic acid

(400MHz, [D,}-Methanol): &
=8.01105-6.67334 (13H); 4.61494-
4.59082 (2H); 4.29358-4.26837 (2H);
3.46115-3.17922 (9H); 2.90676-
2.86903 (2H); 2.62964-2.59176 (2H};
1.33174-1.29536 {6H)




phenyl)-propionamide; 3.46115-3.17922 (9H); 2.90676- compound with
acetic acid 2.86903 (2H); 2.62964-2.59176 (2H); 1.33174-1.29536 (6H)
WO 2006/024486 PCT/EP2005/009321 -30 Example- Compound name
wid-NMRR4NQ. 2-14 3-(4-Amino-phenyl)-N-(4- (400 MHz, CDG@¥ /Bpaoas/onss2t
=8.16613- chloro-3-{7-[4-(2-diethylamino- ethoxy)-phenylamino] -1-methyl-
6.50135 (13H);4.64011-4.49240 (2H); 2-0x0-i,4-dihydro-2H-
4.17317-4.14441 (3H); 3.73245 (2H); pyrimido[4,5-d]pyrimidin-3-yl}-

phenyl)-propionamide; 3.42924 (3H): 3 07612-3.04744 (2H) compound
&tic acid 2.89TERdAVSYE (4H); 2.57458 2.53633 R NMR

1 19830 ’2753 (Rl—l\ ') 1: N-{4 Ch.u.u 3{7 142 (400 MHz, CDC13):-5

2512455/ g ip B Ci} ﬁ%gggwan IS0t GROl0X =6, 55121

(13H); 4.6400) g’% Pydro-2EBpaiaa0L4 34011 -4.49240 (2H);

4.19699- 4 16&811 ah 43361 (2H) dlpvwrwg&ra 3 y&&gpﬁwa H245 (2H);

phenyl-butysl;ﬁh‘hdﬁ&43&@%{%;@1}2984 g |§ 9% %é(ﬁ? s (2FD):

2.89633-2. B4SEH (HidpionBnds3- 2.50551 (3H): 119145 1% 7es B} (2H)

2-16 N-(4}Criepeusd pid g2etaeoMHz, CD@?@YGQ-%@%?SMM)SMDS-

diethylamjno-ethoxy) phenylamino] -1-methybaax T8 78 (1H)3753 (6H)

7.63772 (LH); 7.63212- 1,4-dihydro-2H-pyrimido[4,5- 6.89960 (LOH);

A g ‘@W’Wmn 3- yI}- enyl)-3 phenyt-acrytami
Pheny]_amlno] i- meth){l 2 0OX0- 6.59121 (].SH); 4.64001-4.49857 (2H);
Cli,fl-dihyédr?*%H-li;Yerld%[*fzS- 4.19699-4.16891 (2H); 3.73361 {2H);

pyrimidin-3-yll-phenvyt)-4- ,

phenyl-butyramide 3.43567 {3H); 3.12084-3.09262 (2H);
2.89633-2.84336 (4H); 2.54385-

2.50551 (2H); 1.19145-1.13766 (6H)

2-16 N-(4-Chloro-3-17-[4-(2- (400 MHz, CDCl): § =8.16255 (1H);
diethylamino-ethoxy}-
phenylaminoj _.}_methy}-z_oxo- 7.93708 (]H); 7.63772 {1H); 7.63212-
é»]ti-dibvfi;p-%H-Ii;yrignid%{‘?ﬁ 6.89960 (10H); 4.66521-4.50983 (2H);

pyrimidin-3-ylj-phenyl}-3- ) _
phenyl-acrylamide 4.12531-4.09491 (2H); 3.42696 (3H);
2.97627-2.94592 (2H); 2.75638-
2.69222 (6H); 2.28492-2.25000 {2H);
202948-1.97307 (2H); 1.13701-
1.10127 (6H)

2-17 Naphthalene-1-carboxylic acid (4- ] 5 - ]
chloro-3-{7-{4-(2-diethylamino- (400 MHz, CDCl): 6 =8.6047 (H_i)’
ethoxy)-phenylamino]-1-methyl- | 7.9179-6.5114 (16H); 4.7052-4.5630
2-ozojéa‘%[-fgh}ﬁrt}*%ﬁjd_ iyl (2H); 4.1917-4.1630 (2H); 3.5264
pyrimido|4,5-d|pyrimidin-3-yl}- ) )
pheny§)~amide {3H); 3.0967-3.0680 (2H); 2.8707-

2.8167 (4H); 1.1820-1.1461 (6H)

2-18 Naphthalene-2-carboxylic acid {4- . ]
chioro-3-{7-[4-(2-diethylamino- (400 MFz, CDCly): § =8.57859
ethoxy)-phenylamino}-1-methyl- | 6.89567 (17H); 4.59557-4.44616 (2H);
2-03cojcli,4[~;ii’5hscf{<31ro—2H;d_ 1) 4.22629-4,19913 (2H); 3.17537-
pyrimido|4,5-djpyrimidin-3-yl}- .
phenyl)-am;de, compound with 2.88045 (QH), 1.25579-1.17361 (GH}
acetic acid




2.97627-2.94592 (2H); 2.75638- 2.69222 (6H); 2.28492-2.25000 (2H);
202948-1.97307 (2H); 1.13701- 1.10127 (6H) 2-17 Naphthalene-]
-carboxylic acid (4- (400 MHz, CDCI3): 5 =8.6047 (1H);

wehHeren3alds [4-(2-diethylamino- ethoxy)-phenylamino]-i-metdr ppaoos/mo09321
7.9179-6.5114 (16H); 4.7052-4.5650 2-0x0-,4-dihydro-2H- (2H):

4.1917-4.

1630 (2H); 3.5264 pyrimid

5-d]pyrimidin-3-yl}- phenyl)-amide

(0]
(3H); 3.0967-3.0680 (2H); 2.8707 2. 8%%37 (4H); 1.1820-1.1461 (6H) 2-18
Nanhthalpnp 2-carhaoxylic acid (4-.(400 MHz, CDCI3): 6 =8.57859-

gﬁ 8-17-[4-(2- (ﬁ@m@%ﬁﬁf‘%hoxy) phenylamlno] -1- rﬁeWIRG 89567

1 ;, 4-5Q8574-44616-(2Hh:—2-oxe-L-4-tlihyero-2H-4-22620-4.10913

Fz 317531 BT i T3-S BRGAe: o psiriar);

with 2.88048,(QH): oL {ARUKGE), 8oRS arie WX 2066024488

PCT/EP200%/0932diHy &k 2xample- &K‘)‘%%@ﬁ; 'W'i'%ﬂé‘% 15AD

1H-Indole- ﬁmm&h@{ﬂ;&é@gﬁ(ﬂu@ﬁ(ﬂwz (rE) n% =05 Bé? .

chloro-3-{7ppeghdiethdgamino ethoxy)- phe r%S i étﬁ P88-204%

(1H); 7.9585-6.8939 (15H); 2-oxo- 1,4- dm;&alrélza&%a‘?m BRIP4

4.1673-4.1379 pyrimido[4,5-d]pyrimidin-3-yl} £3H)s 34643 (3H);

3.0580-3.p287 phenyl)-amide

2-20 Benzo[b}thiophene-2-carboxylic _ .
acid (4-chloro-3-{7-[4-(2- (490 MHz, [Ds]-DMSO): 6 =10.5135
diethylamino-ethoxy)- (1H); 9.4605 (1H); 8.1964-6.9324
phenylamino]-1-methyl-2-ox0- | (16H); 4.7476-4.6614 (2H); 4.0572-
1,4-dihydro-2H-pyrimido|4,5- )

2.85969-2.80407 {2H); 1.96856 {4H);
1.05683-1.02140 (6H)

2-21 N-{4-Chloro-3-{7-[4-(2- (400 MHz, CDCly): § =8.88412 (1H);
diethylamino-ethoxy}-

Pheny}amino]_I_meth}fl_z_oxo- 8.04?71'6.?2{)68 (l‘gH); §.69821'
cif]‘i"d{hy_dépgﬁ-ﬁwﬂhmidfla)[fgs~ 4.56940 (21); 4.32983 (2H); 3.53831
pyrimidin-3-yl}-phenyl)-2- ) )
pyridin-3-yl-aceramide (3H); 3.20106 (2H); 2.99199-2.86662
{4H); 3.32324-1.28811 (s8H)

2-22 N-{4-Chloro-3-{7-[4-(2- (400 MHz, CDCl3): § =8.7971-6.8229
diethylamino-ethoxy)- )
phenylamino]-1-methyl-2-oxo- (14H); 4.5896-4.4351 (2H); 4.0534-
éf-di.hy_dgf)-éH-Efyrihmid%lflf- 4.0233 (2H}); 3.5205-3.4147 (5H);

pyrimidin-3-yij-phenyl)-2- _
pyridin-4-yl-acetamide; 2.9112-2.8814 (2H); 2.6372-2.6162
compound with acetic acid (4F); 1.1862 (6H)

2-23 N—{é-Cthr0—3—{7-i4-(2‘ (400 MHz, CDCl3): 8 =7.8455-6.5761
diethylamino-ethoxy)-
phenylamino]-1-methyl-2-oxo- (12H}; 4.0624-4.0334 (4H); 3.4622-
3,14~dzhy_d£9~23H—11;yr1i]mid<;}i‘§5- 3,2940 (5H); 2.9338-2.9043 (2H);

pyrimidin-3-yl}-phenyi}-3- .
pyridin-3-yl-propionamide; 2.7109-2.6491 (4H); 1.1848 (6H)
compound with acetic acid
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15

(2H); 2.8325-2.7787 (4H); 1.1461- 1.1281 (6H) 2-20
Benzo[bjthiophene-2-carboxylic (400 MHz, [D6]-DMSO): 8 =10.5135 acid
(4-chloro-3-{7-[4-(2 diethylamino-ethoxy)- (iH); 9.4605 (1H);

wd 408824 phenylamino]-1-methyl-2-oxo- (16H); 4.747 eea&bocAibs2:

4.0572- 1,4-dihydro-2H-pyrimido [4,5 d]pyrimidin-3-yl}-phenyl)-amide
4.0262 (2H); 3.47362-3.37668 (3H); 2,85969-2.80407 (2H); 1.96856 (4H);
1.05683-1.02140 (61-1) 2-21 N-(4-Chloro-3-{7-[4-(2- (400 MHz, CDC13): S
=8.88412 (iH); diethylamino-ethoxy) phenylamino]-1-methyl-2-oxo-
8.0 i Rz @pARSs(14H); 4.69821- 1,4-dihydro-2H-pyrimido[4,5- 4.56940
(2H); 4.32983 (2H}; 3.53831 d]pyrimidin-3-yl}-phenyl}-2
pyHdin-3 ami > 3. : 9-2.86662 (4H);
3g%%?i%%%%iﬁl%%%“é%?%bl\lgéié%?v(r%@o %q%?%éoo MHz, CDCI3): 8
:8[.37@"7@6@22@3]&@?55/%%%- 7&@%)0%% ylarmino]-1-methyl-2-oxo-
(1M6¢yrifi8adB:d) A5 FEaH) 0834 E1p4Bihyidr 6L 261 p4idmido[4,5- 4.0233
(218113, $2A3-hd M kRt Gl] aiksrid) Mardibybok-oPRYdeutical Salts, Verlag
pyndm-4-_yl-qgg@ggg%h%rgg}gégg@g%%lﬁﬁgt@%g&ﬁmz compound
with acetic amdb(ZLH); 1.%62 (6H) 2-23 N-Oﬁl-Chloro-3-{7-[4-(2- (400 MHz,
COEYS) s S7ls 488183 PRI ANy Al ing eth 6)¢y) Bhenylamina]-
1-MEHH P E)o- (12H); 4.0624-4.0334 (4H); 3.4622-
1, Axdihyideoe2H-pyrimido[4,5- 3.2940 (5H); 2.9338-2.9043 (2H);
dlryergidicy!}t-phenyl)-3

WO 04/11465

WO 04/18472

WO 04/41821

WO 04741822

WO 04/41823

WO 99/61444
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pyridin-3-yl-propionamide; 2.7109-2.6491 (4H); 1.1848 (6H) compound
with acetic acid WO 2006/024486 PCT/EP2005/009321 -32- List of
References Bastin, R.J., et al., Organic Proc. Res. Dev. 4 (2000) 427-435

wiseadhedse., €t al., Adv. Cancer Res. 76 (2000) 61-119 Megifigldokzaflos21

Proc. Fed. Amer. Soc. Exp. Biol. 21 (1962) 412 5 Stahl, P. H., and
Wermuth, G., (editors), Handbook ofﬁqurmaceutical Salts, Verlag
Helvetica Chimica Acta (VHCA), Zurich (2002) Susva, M., et al., Trends
Pharmacol. Sci. 21 (2000) 489-495 WO 00/24744 WO 01/29041 10 WO
01/29042 WO 04/11465 WO 04PiA7 Z1aMe 04/41821 WO 04/41822 15
WO 04/41823 WO 99/61444 WO 20061024486 PCT/EP20051009321
-3 Pat(;\nt Claims, 1 conmound of formulal2 O R NI~JN\HAI,R3 H

CHz forba Ao T of B
RQ
O
. QP
o

N N~ N° o
H !

C

H,
formula I,

wherein

R -O-(CH2)m-N(alkyl)s;

m s, 2o0r3

R s hydrogen; fluorine; chiorine; or (C;-Cslalkyl, said alkyl being
optionally substituted once or several times with halogen;

Q  isalkylene or alkenylene;

isOor §;

R®  is eycloalkyl, aryl or heteroaryl,
said aryl or heteroaryl being optionally substituted one or two times by
phenyl, pyridyl; pyrrolyl or indolyl and
all aromatic groups being optionally substituted one to three times by
-CN; -CHO; -OH; -O-alkyl; -NH,; -NH-alkyl; -alkyl-NHo, alkyl,
halogen; piperidinyl; piperazinyl; N-methyl-piperazinyl or morpholinyl;

and

all pharmaceutically acceptable salts thereof.

2. A compound according to claim 1, wherein

] , .
R is chlorine.

3. A compound according to claim 1, wherein
R*  ischlorine; and
R' s -O-(CH3);-N(CH,-CHs)s.
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5 wherein R' -O-(CH2),n-N(alkyl)2; mis1,20r3. R" is hydrogen; fluorine;
chlorine; or (C;-C3)alkyl, said alkyl being optionally substituted once or
several times with halogen; 10 Q is alkylene or alkenylene; nis 0 or 1; R3

wis ayeleaiksd, aryl or heteroaryl, said aryl or heteroaryl beingmptiopakg/noo321

substituted one or two times by phenyl, pyridyl; pyrrolyl or indolyl and 15
all aromatic groups being optionally supstituted one to three times by
-CN; -CHO; -OH; -O-alkyl; -NH2; -NH-alkyl; -alkyl-NH2, alkyl, halogen;
piperidinyl; piperazinyl; N-methyl-piperazinyl or morpholinyl; and 20 all
phiarmatetivalip enteptabidngaits theréof. 2. A compound according to
claim 1, wherein R2 is chlorine. 3. A compound according to claim 1,

whereirc 2 Radscchioningicani R-i o GH2)2-N( Gl Ci3)e- Moxy)-
20000l LA R/P 0530 2 dinlydl 0% LOPRHAS 3RS

claim 3 kt{l anecar oxy ic acid
(4-chlors A-EhEn et amAvathEiE rein asigiamino]
-1-methyl-2- oxo 1,4-dihydro-2 H-pyrimido [ 4,5-d] pyrimidi n-

3-yl}-phepyby G@ca‘}g 9&15@&’\(4&@%&9&%@?@4 FLyelaperipRecaylic
acid (4-chloro-3- ﬁo Iamlno etlg zﬁ? i
ohony R EREH: % r AL R TEB AL R

3-y|}-phbmylapanmmiéaa@dqommgwrtﬂ wibticesicidgid;

Biphenvl-4-carboxylic acid  (4-chloro-3-{7-[4-(2-diethylamino-ethoxy)-
phenylamino]-1-methyl-2-oxo-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-
3-yl}-phenyl)-amide;

Biphenyl-2-carboxylic  acid  (4-chloro-3-{7-[4-(2-diethylamino-ethoxy)-
phenylamino}-1-methyl-2-ox0-1,4-dihydro-2H-pyrimido[4,5-d}pyrimidin-
3-yl}-phenyl)-amide; compound with acetic acid;

Biphenyl-3-carboxylic  acid  (4-chloro-3-{7-[4-(2-diethylamino-ethoxy)-
phenylamino]-1-methyl-2-0x0-1,4-dihydro-2H-pyrimido[4,5-dlpyrimidin-
3-yl}-phenyl)-amide; compound with acetic acid;

4'-Cyano-biphenyl-3-carboxylic acid (4-chloro-3-{7-{4-(2-diethylamino-
ethoxy)-phenylaminol-1-methyl-2-oxo-1,4-dihydro-2H-pyrimido{4,5-
d}pyrimidin-3-yl}-phenyl)-amide;

N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-
oxo-1,4-dihydro-2H-pyrimidoi4,5-d]pyrimidin-3-yl}-phenyl)-benzamide;

N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-
0x0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl}-phenyl)-4-methoxy-
benzamide;

N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino] -1-methyl-2-
oxo-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl}-phenyl)-4-cyano-

benzamide;
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Biphenyl-4-carboxylic acid (4-chloro-3-{7-[4-(2-diethylamino-ethoxy)-
phenylamino]-1-methyl-2-oxo-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin- 10
3-yl}-phenyl)-amide; Biphenyl-2-carboxylic acid

wid6hamads{ 7-[4-(2-diethylamino-ethoxy)- phenylamino]  pcr/EP2005/009321

-1-methyl-2-oxo0-1,4-dihydro-2H-pyrimido [ 4,5-d] pyri m idi n-
3-yl}-phenyl)-amide; compound with_%%ejic acid; Biphenyl-3-carboxylic
acid (4-chloro-3-{7-[4-(2-diethylamino-ethoxy)- 15 phenylamino]-
1-methyl-2-o0xo0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-
3-yl}-phidriycanointe3 4 drivpOLid it tvllaraizetictaeiot) -phenylamino] - 1-methyl-2-
4'- Cyar&c@iph&wl;&-&@mqawhﬁ;as[d tAdachienaidn 3 Hrlisinyiamingholin-
ethoxy) E"]e%e\ﬁ rH‘;"EP] -1-methyl-2-oxo0-1,4-dihydro-2H-pyrimido[4,5-
d]pyrlmld?]n- - enyl) -amide; 20

N-(4-Chloro-3-{7- [4 (2-diethylamino-etho)cy)-phenylamino]-1-methyl-2-
oxo-l,4-Hityelcbiid-pyifiridd Q. {4 Sha ] pyrimaidih<sytpprarsixibe i amiter] - 2-
N-(4-Chigsor 3-{itrfér62:0ieyiaming e hewmidhienyiampmlipmetiyhhyl-

g)(;?lzla i{%glgy%rg ?';’DDXEH‘%%&A' 5-d] pyrimi di n-3-yl } -phenyl)-4-methoxy-

N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-
ox0- 1,4ty Sidope4 3piimido{d Skl ppimaidh g Bpberadgt)inodybmeethyl -2-
benzamigle; \WQiR0R6/024480:RET4ERA05RR932 Iyl Ihenyl)-3-phenyl-
N-(4- CT %H&é (2-diethylamino-ethoxy)-phenylamino] -1-methyl-2-
oxo- 1 ydro -2H-pyrimido[4,5-d] pyri midin-3-yl }-phenyl)-4-morpholin-
4-yl-benzamide;

N-(4-CHlofé=-SHque43¢bldietRyfhrthiierethene) priemenvipoina -rhensiid=-25

0x0-1,4ettdRy draiidrpyriinigolhiBedips dipigimaiid} 3pemidrit B mstipdroxy-

plperaz%e;ny )é?gfx%%%lg@e, compound with acetic acid;

N-(4-Chloro-3 (2- dlethylamlno ethoxy)- phenylamlno] -1-methyl-2-
3-(3-Amino-phenyl)-N-(4-chloro-3-{7-[4-(2-diethylamino-ethoxy)-
phenylaminoi-1-methyl-2-oxo-1,4-dihydro-2H-pyrimido{4,5-d ] pyrimidin-

3-vl}-phenyl}-propionamide; compound with acetic acid;

3-{4-Amino-phenyl)-N-{4-chloro-3-{7-{4-(2-diethylamino-ethoxy)-
phenylamino}-1-methyl-2-oxo-1,4-dihydro-2H-pyrimido{4,5-d ] pyrimidin-
3-yli-phenyl}-propionamide; compound with acetic acid;

N-{4-Chloro-3-{7-|4-(2-diethylamino-ethoxy)-phenylamino]- 1 -methyl-2-
oxo-1,4-dihydro-2H-pyrimido{4,5-d ] pyrimidin-3-yl}-phenyl)-4-phenyl-
butyramide;

N-{4-Chloro-3-{7-[4-(2-diethylaminc-ethoxy)-phenylamino] - 1-methyl-2-
oxo-1,4-dihydro-2H-pyrimido|[4,5-d]pyrimidin-3-yl}-phenyl}-3-phenyi-

acrylamide;

Naphthalene-1-carboxylic acid (4-chioro-3-{7-[4-(2-diethylamino-ethoxy)-
phenylamino]-1-methyl-2-oxo0-1,4-dihydro-2H-pyrimido(4,5-d ] pyrimidin-
3-vi}-phenyl}-amide; '
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0x0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl}-phenyl)-3-phenyl-
propionamide; 10
N-(4-Chloro-3-{7-[4-(2-diethylamino-etho)cy)-phenylamino]-1-methyl-2-

woxsnk/dagipydro-2H-pyrimido[4,5-d]pyrimidin-3-yl}-phenyl)-3¢4- Ry sieios21

phenyl)-propionamide; compound with acetic acid; 3-(3-Amin o-phenyl)
-N-(4-chloro-3-17- [4-(2-diethylamino- 6truloxy) - phenylamino j -
[-methyl-2-ox0-1,4-dihydro-2H-pyrimido [4,5-d} pyrimidin- 15
3-yl}-phenyl)-propionamide; compound with acetic acid;
3-(4-Arhimgh b2 Naidoiploroeedd  144HRaietylamipatrthodiynino-ethoxy)-
phenyla Hﬂhﬁ%‘r{ﬂ?—tﬁ%‘%ﬁ?@:&ﬁﬁ!Eﬂﬁ?ﬂ%’-ﬁ-r_w}ﬂﬁi%’\ﬁjg—l{&{fx‘m{ﬁﬁi
3-yl }-p _enfiggﬁro |_onag1|_de; corﬂﬁgun%wnrtl. acegg: acid; N- (4-Chloro-3-
(7- [ 4&% e)ﬂ HO<EtHGR 9p erWlarﬁfﬁéf -affmethyI-Z- 20
0x0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl}-phenyl)-4-phenyl-
butyramiddnNel{d-Chitradi{7 - ki@ - diettylamind e fhdydpihehytamirdioxy) -
-1-methyleZvlamino] - 1-methyl-2-oxo-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-
oxo-l,4r-§ifilt] _?jroe-Zl-]_pﬁgi i.dg[4,5-d]pyrimicﬁn-S-yI}-gﬁenyl)- -phe}n};/}it
acrylamid’ ; 513 Naphthaléne- [-carboxylic acid
(4-chloro-3-{7-[4-(2-diethylamino-ethoxy)- phenylamino ]
-1-metHid:2 ki ppidihgdroagtidplirimided] 4(5-dilpyritr it (2-diethylamino-
3-yl}-pf@ﬂuﬂrﬁg}i&@m&\!ﬁ}lQp@ﬁé@aﬁ&&%liﬂlﬁ%%?@&lﬁﬁ@%%m&@{4,5-
Naphthg enﬁ'Z&%EE’% /li eancilc)i_ 4-%1[0ro-3-{7-[4- 2-diethylamino-ethoxy)-
phenyla |¥10f95[-methvy?ig-oxg-l,51rl |f1’ydro-2H-pyrimido [4,5-d] pyrimidin-
3-yl}-phenyl)-amide; compound with acetic acid; 1H-Indole-2-carboxylic
acid (4-Bhlérol8efp-p4ip2tdiEthiknyiamisthesydx B -phenylamino]-1-methyl-2-
gh?}nylajmnlokidm@mylﬁaog;%?ﬁﬂmw oy ﬁ@ﬁ@}[—‘b%eﬁ'}@yﬁ”ﬁ}@iﬂﬁn-}

-yl}-phgnyl )- le; Benzo[b]thiophene-2-carboxylic aci
(4-ch|o|}§%$%lj%}1qa(%-aa}gthylamino-

N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy}-phenylamino]-1-methyl-2-
0x0-1,4-dihydro-2H-pyrimido{4,5-d] pyrimidin-3-yl} -phenyl)-2-pyridin-4-

yl-acetamide; compound with acetic acid; and
N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-
oxo-1,4-dihydro-2H-pyrimido|4,5-d]pyrimidin-3-yl}-phenyl)-3-pyridin-3-

vl-propionamide; compound with acetic acid.

5. A process for the manufacture of the compounds of formula [ according to

claim 1,

{a} by reacting the amino group in the compounds of the general formula

(I1)

11



ethoxy)-phenylamino]-1-methyl-2-oxo-1,4-dihydro-2H-pyrimido [4,5-
d]pyrimidin-3-yl } -phenyl)-amide; 10
N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-

woXRdkAAdiRydro-2H-pyrimido[4,5-d]pyrimidin-3-yl}-phenyl)-2-pyigishsdisnees21
yl-acetamide; and N-(4-Chloro-3- { 7- [ 4- (2-diethyla
mind-ethoxy)-phenylamino ] -1-methy o
0Xx0-1.,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl}-phenyl)-2-pyridin-4- 15
yl-acetamide; compound with acetic acid; and N-(4-Chloro-3- { 7-
[4-(2-diethylarhineseRidxag)tisherytang podn- hematiypfe in claim 1,
0X0-].,4-dihydro-2H-pyrimid.o [4,5-d]pyrimidin-3-yl}-phenyl)-3-pyridin-3-
yl-propionamide; compound with acetic a iFi 5. A pregess for the
manufacture of the 358%1 Lﬁdﬁr@lﬁ{s{ %ﬁ%rﬁ?ﬁfa%a gg&;‘ﬁgr%:to 20 claim 1, (a)
by reacting the amino group in the compounds of the general formula (11)
2NH 2 McO2S N N O OH3 Il WO;2006/024486 PCT/EP2005/009321
-37 wherein R2 has the meaning.given herein before in claim 1, with a
carboxylic acid of the general formula (FDWIB—IOMO)" R3 Il wherein R3
has the meaning given herein before in claim 1, to give the amide

derivative of formula IV 10
: i1

wherein R” has the meaning given herein before in claim 1,

to give the amide derivative of formula IV

RZ
DO
o

MeO,8” "NT NT g

CH

10

3

v

{b) the methylsulfonyl group is substituted by the respective anilines of
formula V

NH,

15 R
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2\I3N'kH O)n_R McOZS N p CH3 IV (b) the methylsulfonyl group is
substituted by the respective anilines of formulaVNH 2 R15V _38_
wherein R' has the meaning given herein before in claim 1, to give the
compounds of the general formulal 2 C ~~jjR'/ 14\ N I'tA",(Q) R3 N IO
H CH3 51 (c) if desired converting said compound of the general formula
I into a pharmaceutically acceptable salt. 6. A medicament containing one
or more compounds according to anyﬁ‘the 10 claims | to 4 as active
ingredients together with pharmaceutically acceptable adjuvants. 7. A

medicament.diggeialiRyHs: elaim@Amg ey entRanbabrARCaLIR- 1T RS Hilihe
of one or mogg&gggggym@g&%giqg&g‘ﬁgy of the claims | to 4 for the

manufacture of medicaments for the treatment of cancer.
R
O
R )K
M
¥y
CH

O
T3

{c) if desired converting said compound of the general formulal into a
pharmaceutically acceptable salt.

6. A medicament containing one or more compounds according to any of the
claims 1 to 4 as active ingredients together with pharmaceutically acceptable
adjuvants.

7. A medicament according to claim 6 for the treatment of cancer.

8. The use of one or more compounds according to any of the claims 1 to 4 for
the manufacture of medicaments for the treatment of cancer.



