Amide derivatives of 7-amino-3-phenyl-dihydropyrimido
[4,5-d]pyrimidinones, their manufacture and use as pharmaceutical agents
The present invention relates to novel amide derivatives of
7-amino-3-phenyl dihydropyrimido[4,5-d]pyrimidinones, to a process for

their manu{%?ct re, medicaments contajning them.and their mgnufacture
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dihydropyrimido[4,5-d]pyrimidinones with tyrosine kinase inhibitory activity are
described in WO 04/18472, WO 04/41821, WO 04/41822, WO 04/41823, and
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.

According to a first aspect, there is provided a compound of the general formula |

formula 1,



substituted one or several times with halogen; Q is alkylene or alkenylene;
n isOorl; R2 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-alkyl; -alkyl-NH2; alkyl;
halogen; piperidinyl; piperazinyl; N-methyl-piperazinyl; morpholinyl; 2-
dimethylamino-ethoxy; I-carbamoyl-ethylsulfanyl; N-methyl-
pip&kgxiyImethyl; N-acetyl-piperazinylmethyl or morpholinylmethyl; and
aII pharmaceutically acceptable salts thereof. In a second aspect, there is
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nm%s%Y( rr11ere| ﬂeflged above, with a carboxylic acid of the
ral formu TIP& 8]k(0)n R3 Il wherein R3 has the meaning
glven hesdiriak defined above, to give the amide derivative of formula IV

R2pN Al E:yebioaikyl, 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; -CHQ; -OH; -O-alkyl; -NHa; -NH-alkyl; -alkyl-NHaz; alkyl; halogen;
piperidinyl; piperazinyl; N-methyl-piperazinyl; morpholinyl; 2-
dimethylamino-ethoxy; 1-carbamoyl-ethylsulfanyl; N-methyl-

piperazinylmethyl; N-acetyl-piperazinylmethyl or morpholinylmethyi;

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

according to formula 1,

(a) by reacting the amino group in the compounds of the general formula II

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

with a carboxylic acid of the general formula IT1



N NH(O)nR McO2SXN NO CH3 IV (b) the methylsulfonyl group is
converted to the corresponding amine to give the compounds of the
general formulal 2\ N'N H (Q)_n R3 H2NN N 0 CH3 2b (c) if desired
converting said compound of the general formula | into a
pharmaceutically acceptable salt. In a (%i’rd aspect, there is provided a
medicament containing one or more compounds as defined above as
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 manufactuke of medicaments for the treatment of
cancer. The compounds acccﬁ‘r'@ng Q)is—qiﬁclosure show activity as
protein kinase inhibitors, in particular sré family tyrosine kinase inhibitors,
and may therefore be useful for the treatment of diseases mediated by
said tyrosine kinases. The family of tyrggine kinases plays an important
role in the regulation of cell signaling and cell proliferation by
phosphorylating tyrosine residues of peptides and proteins. Inappropriate
activatioRiRbe 1518 HoaseRilskNoMieRe dnuetRd g wariety of
disease states including inflammatory, immunological, CNS disorders, or
oncological disorders, or bone diseases. See for example Susva, M., et
al., Trer@<SPRAMARBYIC 8851V 2006 8% AY5; Biscardi, J.S., et al., Adv.
Cancer Res. 76 (2000) 61-119. Compounds of the disclosure may be
used as active agents in the prevghtion and therapy of, for example,

transplant rejection, inflammatory b&/»@iomea rheumatoid arthritis,
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psoriasis, restenosis, allergic asthma, Alzheimer's disease, Parkinson,
stroke, osteoporosis, benign hyperplasias and cancer such as colorectal,
breast, lung, prostate, pancreatic, gastric, bladder, ovarian, melanoma,
neuroblastoma, cervical, kidney or renal cancers, leukemias or
lymphomas, or in the manufacture of egrresponding medicaments. 3
Objects of the embodiments disclosed herein are the compounds of
formula | and pharmaceutically acceptable salts and their enantiomeric

foras, the pegRaration ehie abhovesmentirnest caRPauRAs. Redivaments a
containingag}lear& %&% ﬁh%iécrg]a[\a%gacﬁ{re as well as the use of the
above-riéntioned co poun%ls in the control or prevention of illnesses,
especially of ilinesses and disorders as mentioned above or in the
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defﬂ%rc?H?;6‘&8%fﬁﬁc%\?eaf}ﬂ%?ég%}%t‘&%%@_&?%ﬁ{IBEQJ%%Q e a0 YAIACARO s,
erably

containing from 1 to 6, pre rom 1 to 3, carbon atoms, such as
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substituted preferably with fluorine or chlorine, especially fluorine.

Examples are difluoromethyl, trifluoromethyl, 2,2,2-triflouro-ethyl,
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saturated hydrocarbon ring” with 3'to 7, preferably 5to 7, ring atoms.
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I.Scontaling dyp rd;cpieierabli2 0@y hétisroatoms selected independently

from N, O or S and the remaining ring atoms being carbon atoms.

coramples of sugh eteroan roups include Yo, Wophon Wiy .,
YRIAZOIGE, COXEZOWA, 1§8%aZ8ty L pyrazoiyi imidsay; pyHaVis pyrimidify, "< Y
of.ppripgiplsy Haslapk rejection, inflammatory bowel syndrome, rheumatoid arthritis,
psoriasis, restenosis, allergic asthma, Alzheimer’s disease, Parkinson, stroke,
osteoporosis, benign hyperplasias and cancer such as colorectal, breast, lung, prostate,
pancreatic, gastric, bladder, ovarian, melanoma, neuroblastoma, cervical, kidney or renal

cancers, leukemias or lymphomas, or in the manufacture of corresponding medicaments.



indolyl, benzothiophenyl, benzothiazolyl, benzoxazolyl, benzimidazolyl,
quinolyl, isoquinolyl and the like, especially isoxazolyl, pyrazolyl, pyridyl,
indolyl or benzothiophenyl. WO 2006/024487 PCT/EP2005/009322 -4
The term "alkylene" as used herein means a saturated, straight-chain or
branched- chain, preferably straight-ghain hydrocarbon containing from 1
to 5, preferably from 1 to 3, carbon atoms, such as methylene, ethylene,
trimethylene; tetramethylene, pentamethylene, methylmethylene,
Objeenetity Hethyténd iiemethidchstthyhengn lasthillee tiybenen®-eifiisethyteneand
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of &;ﬁ[@{g}ﬂ%{ N2 193 ¢arbon atoms. Examples of such "alkenylenes" are
vinylene (ethenylene), allylene, isopropenylene, 1-propenylene,
2'-methyl-1-propenylene, 1- butenylene, 2-butenylene, 3-hutenylene )
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hydqartienyenaidngefitenylene p4pefiabyenend-1metbyle3rpantenylensch as
1-hexenylene, 2-hexenylene, 3-he lene, 4-hexenylene 15 and
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1- propenylene, 2-methyl-I-propenylene. Preferably in all embodiments of

If Rinventign R’ is ebiasinayAmsaiared wmbedimeniQbiie iRVRRHONANE, it is
the compounds accordiré? to_formula I, wherein 20 R2 is cycloalkyl, aryl or

subsgiatehrpresiairy Vo h dtersar | Befly BPgors dabstttednsnd siRptss are
diﬂwmﬁaﬁh%mwhmgwwmﬁmﬁﬂm@@wﬁnql)@m@csmig g Iﬂiiebliﬂ't@g The

optionally substituted one to three times by -CN; -CHO; -OH, -Q-alkyl;
e AR ARG R Rl LT B e R TRy ucrine
or bhimeitbybpigestzicyloamaorpholinyl;

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, cyclopentyl, 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, benzoxarolyl, benzimidazolyl, quinolyl.
isoquinolyl and the like, especially isoxazolyl, pyrazolyl, pyridyl, indolyl or
benzothiophenyl.
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embodiment of the invention are the compoun
wh Hﬁ%ﬁ%ﬁ% @19[&9{8 ald%B? 2

A preferred embodiment of the invention are the compounds according to
formula I, wherein n is O. 30 WO 2006/024487 PCT/EP2005/009322 -5

ormula’l, wherein n is 0; and R2 is cycloalkyl, aryl or heteroaryl 5

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; -NH2;
-NH-alkyl

- -NH2; hatogen; piperidin er
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submt}t@dtmﬂwme ﬂnm@@wtr@rqmtme bﬁgybtan& hylrnag; 2- ethvl-

-Niftradivil ekt piditdyatiestyl dilegericpipe tidinythyierazinyl;
N-methyl-piperazinyl or morpholinyl; 25 A preferred embodiment of the

invention ar e compounds according to formula |, wherei
The term $1a'a enylenep 2 sed hecern hesns an Ursatur Q , snrralght—cham or

branched-chain, preferably straight-chain hydrocarbon containing from 2 to 6,

ary

preferably from 2 to 3, carbon atoms. Examples of such “alkenylenes” are vinylene
(ethenylene), allylene, isopropenylene, 1-propenylene, 2-methyl-1-propenylene, 1-
butenvlene, 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 chlorine.

A preferred embodiment of the invention are the compounds according to
formula I, wherein

R* s cycloalkyl, aryl or hetercaryl
said aryl or heteroaryl being optionally substituted one or two times by
phenyl, pyridy}; pyrrolyl or indolyl; and
all aromatic groups being optionally substituted one to three times by
-CNj; -CHO; -OH; -O-alky}; -NH,; ~NH-alkyl; -alkyl-NHo; alkyl;
halogen; piperidiny}; piperazinyl; N-methyl-piperazinyl or morpholinyl;

A preferred embodiment of the invention are the compounds according fo
formula I, wherein

n 15 0.
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R2 is cycloalkyl. Another preferred embodiment of the invention are the
compounds according to 30 formula I, wherein n is 0; and WO

W% %gé%g4§§7 PCT/EP2005/009322 -6- R 2 is cycloalkyl. Sl}*ﬁt}/EPmosmo)szz

compounds are for example: Cyclohexanecarboxylic acid
(4-chloro-3-{7-amino-I-methyl-2-oxo-1,4-dihydro- 5
2H-pyrimido[4,5-d]pyrimidin-3-yl}-phenyl)-amide; compound with acetic
acid; and Cycloheptanecarboxylic acid

(4-chlor 7-aming-I- meth -0x0-1,4-dih

o RSy BRAaE 3 1 ERE s SAmRgHa s seedles o
adrtmpladthdrepisferred embodiment of the invention are the compounds
according to 10 formula I, wherein R2 is aryl, said aryl being optionally
substituted ene asidwo times by phenyl, pyridyl; pyrrolyl or indolyl; and all

aromatig grqu cf%‘?dﬁﬁ %Pﬁ%?%'@(e fituted one to three times 15 by

-CN; -CHQO; -O -NH2; -N Ikyl; -alkyl-NH2; alkyl; hal
piperidinyl; p‘ﬁ}ér%{ﬂﬁ?l ﬁefﬁ@mﬁeﬂ?ﬁ&%ﬁ%}l&slﬁqg} %8‘1*‘???%/ %rtiﬁ%gor%ﬂ%}?y

preferred enpbediinent dfltipgrinye otidrndald; teicompounds according to
formula I, whergin, 2Q:0 45,05 @QQ @oﬂ ﬂbﬁ%@t%@ﬁi@% times by

substituted one or two tlmes b a roups
being optlona@ s&%ﬂu’t@&lb é@g%ﬁ)k% ag a](%?—;f tﬂ;
-0-alkyl; -NHR23ieldts @prb;ldalkylpwem;amﬂdy[\bmﬁm(ig:eperazmyl or morpholmyl;

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 I, wherein

o isl;and

R* s 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; -O-alkyl; -NHy; -NH-alkyl; -alkyl-NHz; alkyl;
halogen; piperidinyl; piperazinyl; N-methyl-piperazinyl or morpholinyl;

A preferred embodiment of the invention are the compounds according to
formula I, wherein

R? s cycloalkyl.

Another preferred embodiment of the invention are the compounds according to

formula I, wherein

ol is Oy and
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Such compounds are for example: WO 2006/024487
PCT/EP2005/009322 -7 Biphenyl-4-carboxylic acid

w&ﬁ%ﬂ%ﬁ'g'{? amino-i-methyl-2-oxo-1,4-dihydro- POT/ED2005/009322

pyrimi 0[4 5-d]pyrimidin-3-yl}-phenyl)-amide; and .
Biphenyl-2-carboxylic acid
(4-chloro-3-{7-amino-I-methyl-2-oxo-154-dihydro-
2H- pyrimido[4 5- d]pyrimidin -3-yl}-phenyl)-amide; compound with acetic
acid, ERand Qﬁﬂy? carboxylic acid
(4-chloro-3- {7 amino-l-methyl-2-oxo-1,4-dihydro- 2H-pyrimido[4,5-d]
pyrimidin-3-yl}-phenyl)-amide; compound with acetic acid; and
4' Bylanosiphedyds3-oadyesyle: acid
(4-chloro-3-{7-amino-I-methyl-2-oxo-1,4- 10
dihydro-2H-pyrimido[4,5-d] )rr|m|d|n -3-yl}-phenyl)-amide. Such
coryplobeis eratfordivanpid: chloro-3-{7-amino-1-methyl-2-oxo-1,4-dihydro-

N i&(ﬁyﬁﬂﬁﬂt&dmWn&&XQSHﬂ%dphydm-zfmmwnmnﬁMdzﬁithnqttd Avid;y
yl);4;chloro-phenyl]-4-pyridin-2-yl-benzamide;and
N-[3-(7-Amino-l-methyl-2-o0x0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3

15 yl)-4-chloro-phenyl]-4-pyridin-4-yl-benzamide. Still another preferred
erfibyoimpranetathe lertidhiartlerer 20 mpBinmd - &e:‘efét’ét%@}ifb?férﬁtht&ff;

wheiein:misio| and | R2isidinetvyi 12fhsajd) pheidy] beingsubstithedtoreid.
time by phenyl; and all phenyl groups being substituted one time by

2 dimethylamino- e carb Iet Isulfa
ﬁ&ﬂ - pip ?‘%ff%yﬁ%éy ?111 altie plpg};azmy metﬁatng ounds according 1o
mchymttwm%wn 25 Such compounds are for example:

4'-Morpholin-4-ylmethyl-biphenyl-4-carboxylic acid [3-(7-amino-l-methyl-2-
oxo-1,4/dihydkre=@H-pyrimido[4,5-d]pyrimidin-3-yl)-4-chloro-phenyl]-amide;
WO 2006/ Ozésﬁ@Zr?lcﬁyfgp (%%grri@%%ituted one or two times by phenyl,
pyridyy; pyrrolyl or indolyl;
and all aromatic groups being optionally substituted one to three times
by -CN; -CHO; -OH; -O-alkyl; -NH,; -NH-alkyl; -alkyl-NHy; 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 - is0;and

R?  is 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; -CHO; ~OH; -O-alkyl; -NHy; ~NH-alkyl; -alkyl-NHy; alkyl or
halogen.

Such compounds are for example:
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8 3'-(4-Methyl-piperazin-1-ylmethyl)-biphenyl-4-carboxylic acid
[3-(7-amino-I-

eth 0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl) mlg @
@ oyl é %( 3'-(4-Acetyl-piperazin-1- yImethyI) biphenyl-4- car]ﬁ%iy g%g B
[3- (7 amino-I- 5
methyl-2-oxo0-1,4-dihydro-2H-pyrimidg[4,5-d]pyrimidin-3-yl)-4-chloro-phen
yll- amide; 3'-Morpholin-4-ylmethyl-biphenyl-4-carboxylic acid

- [3-(7-amino-l-meth

oBsnbarirare okt >£Hy"i‘ﬁ"fjﬂ S Cat ) ?lrﬁ%%ofalﬁeﬁhé’hl%l%[ ?)'Illenngdr
3'2H-paitradnbybethytsoidin-piphbayi4asaidm ic: acid
[3-(7-amino-I-methyl 10

2- H- 4.5, h d

85)%5 %ﬁ—(% CI%Eme hlf/zlgjrﬁr% %tL) éjl?)yi%nr}%%&)%yl%glpb AR
2 BPFIRNA icaqd

[3<€7-BIRiEER éﬂ‘?}' syrimidin-3-yl}-phenyl)-amide; compoun acetic acid;

2-axd-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl)-4-chloro-phenyl]-amide
; compound with acetic acid. 15 Another preferred embodiment of the

\éeg%'é’ 16‘5%&%6 th Qc#% %ﬁ%@g%i'ﬁgamgrmét fivhetein n. @@a@&d

RZ | ny sai eny e|n tlon sub tltute one,or, otmes
oy FVRRS8 hxcy A & 513(/) BT ERBhAN <6 cn
onetb three times by -CN; CHO -OH; -0-allcyl; -NH2; -NH- aIkyI

-alkyl- NH2 aIkyI or halogen. 25 Such a compound is for example:

N34 f%hxlr S hdainulior 25 pYmolf o dipy AT -
yI)24- c)ﬁ\%ro- “DyFrol2y % e W 2006/024487
PciEh? /@5%@2’ HEH %Jlﬂe Vlﬁéﬁé en‘t of the invention
are the compounds according to

Such compounds are for example:

N-13-(7-Amino-1-methyl-2-oxo-1,4-dihydro-2 H-pyrimido[4,5-d] pyrimidin-3-
y1)-4-chloro-phenyl}-4-pyridin-2-yl-benzamide; and

N-[3-(7-Amino-1-methyl-2-oxo-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-
y1)-4-chloro-phenyl]-4-pyridin-4-yl-benzamide.

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

n is0;and

R*  is phenyl
said phenyl being substituted one time by pheny}; and
all phenyl groups being substituted one time by 2—dimethylamino—
ethoxy; 1-carbamoyl-ethylsulfanyl; N-methyl-piperazinylmethyl; N-
acetyl-piperazinylmethyl or morpholinylmethyl.

Such compounds are for example:

4'-Morpholin-4-ylmethyl-biphenyl-4-carboxylic acid  [3-{7-amino-1-methyl-2-
0x0-1,4-dihydro-2H-pyrimido|4,5-d] pyrimidin-3-yl)-4-chloro-phenyl]-amide;
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formula I, wherein nis 0; and R2 is phenyl, 5 said phenyl being optionally
substituted one to three times by -CN; -CHO; -OH; -0-alkyl; NH2;

%%FJ‘ palogen piperidinyl; piperazinyl; N-methyl- p'perﬁé'ﬁﬁ%wuo%zz
morp Inyl. Such compounds are for example: 10

N-[3-(7-Amino-l-methyl-2-o0xo-l,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl)
- 4-chloro-phenyl]-4-(4-methyl-pipera#in-1-yl)-benzamide; an N-
[3-(7-Amino-1-methyl-2-oxo-|,4- dihydro -2H-pyrimido [4,

5-d -3-yI)- 4-chl h li 1-b
N o
S el g e R e A

prgfgaed embodiment of the invention are the compounds according to
formula I, wherein nis I; and R2 is phenyl 20 said phenyl being optionally

substituted one to three ti HO:; OH -0-alk
NP RABEEFeEt 3 %fﬁﬂ%p?’ erré’déer% o%léntao?%t ’\?_Ii,e?nat%ﬁm -
armeﬁe’hm&ﬁdé@ﬁ@m‘&ﬁgﬁﬁﬁ%@ﬁ{@%ﬂ%Wﬁ@ 1&-shigramberylls

1; apdeR2 is phenyl, said phenyl being optionally substituted one to three
times by -CN; CHO OH -O-alkyl; NH2; NH aIkyI or halogen. WO

2006/02448 PCT / 09 p s are f i
exa fgp{qlo 7){ ‘f Q}fw%—ca]fgo dlhz} (;l] %rtq ammaof -methyl-2

0XO0-
[4 @dﬂpgrﬁmﬁﬂmog%gynmtdo [4,5-d]pyrimidin-3-yl)-4- chloro phenyl} -amide;

3'.(1-Carbamovyi-ethylsulfanyl)-biphenyl-4-carboxylic acid [3-(7-amino-1-methyl-
2-0%x0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl)-4-chloro-phenyl]-amide;

and

3'.(2-Dimethylamino-ethoxy)-biphenyl-4-carboxylic acid [3-(7-amino-1-methyl-
2-0x0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl)-4-chloro-phenyl] -amide;

compound with acetic acid.

Another preferred embodiment of the invention are the compounds according to

formula I, wherein

n isO;and

is phenyl,

said phenyl being optionally 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; -NH2; -NH-alkyl; -alkyl-NH2; alkyl or
halogen.

Such a compound is for example:

N-[3-(7-Amino-1-methyl-2-ox0-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-
v1)-4-chloro-phenyl]-4-(1H-pyrrol-2-yl)-benzamide.
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4-chloro-phenyl]-4-phenyl-butyramide; and 5
N-[3-(7-Amino-I-methyl-2-ox0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl

W)- 4-chloro-phenyl]-3-phenyl-propionamide; and

ﬂf%of/?%&?‘% no-lI-methyl-2-oxo-1,4-dihydro-2H-pyrimido [4,5-1()1(.:]T"EM905/9093'22
pyrimidin-3-yl)- 4-chloro-phenyl]-3-(2-hydroxy-phenyl)-propionamide; and
N- [3-(7-Ainino-I-methyl-2-oxo-1,4-dihydro-2H-p)rrimido [4,5-d]
pyrimidin-3-yl)- 10 4-chloro-phenyl]-3-(3-amino-phenyl)-propionamide; and
N- [3-(7-Amino-I-methyl-2-oxo-1,4-dihydro-2H-pyrimido [4,5-d ,
yﬁﬁﬂ%\ﬁ-@fﬁff-”‘&dcﬁ%?8$ﬂ6ﬂ9ﬁ£§lfdf’é’ﬁﬁﬁ8‘3p#§ s-iﬂ%l&%%fg%iﬁé?%g o
anotmelpiefdreasinembodiment of the invention are the compounds
according to formula I, wherein 15 Q is alkenylene; nis|; and Rz is
phenyl,said phemd being optionally substituted one to three times by -CN;
-CHO; -}@H; i alk jj NH2; -NH-allcyl or halogen. 20 Such a compound is
for example: rﬁ}’[‘i’“% -Amino-1-methyl-2-oxo-l,4-dihydro-2H-pyrimido
[4,5-d]pyrimiefist BRApy Rers AR ifulks e PRGFYIHREE TS P hrdther
preferred emigugimentof theligientign it dhgichipennpipactontling 25
to formula I, n n.is Q; 144 P2005/009322
o e na}gﬁ%ﬁ& R InaR -\{3{%1%99@%%‘}14%%%%

, said naphtyl beihg optionally substitited one or two
times by phenyl; and all aromatic groups being optionally substituted one

to g?f&%@lﬂf@u@is‘a?e@&“eﬁ&ﬁﬁéfoH; -0-alkyl; NH2; -NH-alkyl or halogen.

N-[3-(7-Amino-1-methyl-2-ox0-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-y1)-
4-chloro-phenyl]-4-(4-methyl-piperazin-1-yl)-benzamide; an

N-[3-(7-Amino-1-methyl-2-oxo-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl)-
4-chloro-phenyl}-4~-morpholin-4-yl-benzamide; and

N-[3-(7-Amino-1-methyl-2-oxo-1,4~dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl)-
4-chloro-phenyl]-4-cyano-benzamide.

Another preferred embodiment of the invention are the compounds according to

formula I, wherein

n isljand

R*  isphenyl,
said phenyl being optionally substituted one to three times by -CN; -
-CHO; -OH; -O-alkyl; NH; -NH-alkyl; halogen.

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

Q  is alkylene;

n isl;and

R® s phenyl,
said phenyl being optionally substituted one to three times by -CN;
-CHO; -OH; ~O-alkyl; NH,; -NH-alkyl or halogen.
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Such a compound is for example: Naphthalene-1-carboxylic acid
[3-(7-amino-I-methyl-2-0x0-1,4-dihydro- 2H-pyrimido

“[61 ﬁﬂ{g"d'” -3-yl)-4-chloro-phenyl]-amide. 10 Another preferred

féht of the invention are the compounds according & ?&}‘Fﬁ?ﬂ%{ 9322
whereln nis 0; and 122 is pyridyl; isoxazolyl or pyrazolyl; and 15 said is
pyridyl; isoxazolyl or pyrazolyl one or tyo times by phenyl or pyridyl; and
all aromatic groups being optionally substituted one to three times by
-CN; -CHO; -OH; -0-alkyl; -NH2; -NH-allcyl; -alkyl-NH2; alkyl or halogen.
20 Still another preferred embodiment of the invention are the compounds
achoridingntodfodsutelidy edendin n is 0; and R2 is indolyl or
benzothiophenyl; and 25 said indolyl or benzothiophenyl being optionally

one to th mes by, OH
ﬁ Qalit}?im Hen ? e 'Ofcorqﬁ%fgglgdr g B:hpgr é%rf?p@u%r?& g}?lmidm 3-yl)-
réoeéiqrm rrdar@ﬂz 8&%&%@%&
[3 (7-amino-l-methyl-2-oxo-1,4-dihydro-2H- pyrimido

[4R- %WJM%—% - fhlsthy fﬂfﬁﬁopbﬂadly&mm PHQRAN/O2AA B midin-3-71)-
P%T/ 1depo%pd Is for example:

g oo thr]ffg S

(4-chloro-3- {7 amino-I- methyl -2-0X0-1,4- dihydro-2H-pyrimido [4,5-d]
_pyNHiW—%ﬂyﬂnphbmdt)ham}daesw—dﬁqﬂrerQiﬂefmriadc’@r&fibbdimeimbﬁméyl)~
iNveptioR-R58 a1 COMPRRGSAReFl NG opionamide; and

N-[3-(7-Amino-1-methyl-2-ox0-1,4~dihydro-2H-pyrimido[4,5-d pyrimidin-3-yl)-
4-chloro-phenyl]-3-(3-amino-phenyl)-propionamide; and

N-[3-(7-Aminc-1-methyl-2-oxo-1,4-dihydro-2H-pyrimido[4,5-d| pyrimidin-3-yl)-
4-chloro-phenyl]-3-{4-amino-phenyl}-propionamide.

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

is alkenylene;

n is 1; and

R*  is phenyl,
said phenyl being optionally substituted one to three times by -CN;
-CHQ; -OH; -O-alkyl; NHy; -NH-alkyl or halogen.

Such a compound is for example:

N-[3-(7-Amino-1-methyl-2-ox0-1,4-dihydro-2H-pyrimido[4,5-dpyrimidin-3-yl)-
4-chloro-phenyl]-3-phenyl-acrylamide.

S$till another preferred embodiment of the invention are the compounds according
to formula I, wherein

n is 0; and
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5 to formula I, wherein Q is allcylene; nis 1; and R2 is pyridyl; said
pyridyl being optionally substituted one or two times by -CN; 10 -CHO;

-OH: -0-alkyl; -NH2; -NH-alkyl; -alkyl-NH2; alkyl or halogen.P uc

h . v
compounds are for example: N- [3-(7-Amino- 1/EF2005/009322

I-methyl-2-oxo-1,4-dihydro-2H-pyrimido [4,5-d] pyrimidin-3-yl)-
4-chloro-phenyl]-2-pyridin-3-yl-acetamide; and 15
N-[3-(7-Amino-I-methyl-2-oxo-|,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl)
- 4-chlgge- phggxﬂjﬁ —pyrldln -2-yl- acetamlde and

N-[3-(7-Amino- I -me hyI -2-0x0-l,4- dllé IEy(gmldo[4 ,5-d]

oyrimidin-3-§AAeISH BRGATH B2 ShiEs PcS‘ﬁuBﬁH’FHuHEleéPﬁ RhiSier

preferred emilpddiment of the invention are the compounds according 20

LO fOfmU'f , Mﬁm%%gatg to% Ikenwignss sl anckiRgdy ex%gﬁ%%o%ﬁméglgyl.
eing optionally substitited on im
-O-alkyl; - I—@X NS aTQﬂa}%ﬁ%kyf\ﬁ?Pﬁgfg%%‘rﬁggﬁ% a compound

is for example: WO 2006/024487 PCT/EP2005/009322 -13 N- [

3- @E&@'@nﬂ:oﬁ}ﬁihs\%% é%’éﬁaﬂie‘l dihydro-2H-pyrimido [4, 5-d]
pyrimidin-3-y1) - 4-chloro-phenyl]-3-pyridin-2-yl-acrylamide. Still another

embodiment of the invention is a process for the manufacture of the

compouVrzhticdereihgad triditmeehiih’-Saidednipehnds-eser bé-giispskred

5 (a) by-igasting; theamine aredmiz-H1e compavpiengfthggeneral formula
Il 2 Na~NH2

Another preferred embodiment of the invention are the compounds according to

formula I, wherein

n is (; and

R*  is pyridyl; isoxazolyl or pyrazolyl; and
said is pyridyl; isoxazolyl or pyrazolyl 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-NHoy; alkyl or
halogen.

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

n is 0; and

R?  isindolyl or benzothiophenyl; and
said indolyl or benzothiophenyl being optionally substituted one to
three times by -CN; -CHO; ~OH; -O-alkyl; ~NH2, -NH-alkyl; -alkyl-
NHy;; alkyl or halogen.

Such a compound is for example:

1H-Indole-2-carboxylic acid [3-{7-amino-1-methyl-2-oxo-1,4-dihydro-2H-
pyrimido[4,5-d]pyrimidin-3-yl}-4-chloro-phenyl]-amide.
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McO2S N N O CH3 Il wherein R2 has the meaning given herein before

10 with a carboxylic acid of the general formula Il O HOk(Q)n R3 lI
“ES ‘51 Fsg has the meaning given herein before 15 to give the amid

D0 mula 1V WO 2006/024487 PCTIEP2005/00082 7590932

N NNH(@Q)nR M4302S~N O CH3 IV (b) the methylsulfonyl group is

converted to the corresponding aminaie give the compounds of the

general formula 152 JI I~ N N H (Q)n-n R3 H2NXN O CH3 1 (c) if

desw d converting said compound of the general formula | into a

A&0MH Sl 10

Benzo[b]thiophene-2-carboxylic acid {(4-chloro-3-{7-amino-1-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 compounds according
to formula I, wherein

Q  isalkylene;

n s lyand

R*  is pyridyl;
said pyridyl being optionally substituted one or two times by -CN;
~CHO; -OH; -O-alkyl; -NH;; -NH-alkyl; -alkyl-NH,; alkyl or halogen.

Such compounds are for example:

N-{3-(7-Amino-1-methyl-2-oxo-1,4-dihydro-2H-pyrimido[4,5-d}pyrimidin-3-yl)-
4-chloro-phenyl}-2-pyridin-3-yl-acetamide; and

N-[3-(7-Amino-1-methyl-2-0x0-1,4-dihydro-2H-pyrimido[4,5-d|pyrimidin-3-y1}-
4-chloro-phenyl]-2-pyridin-2-yl-acetamide; and

N-{3-{7-Amino-1-methyl-2-ox0-1,4-dihydro-2H-pyrimido|4,5-d|pyrimidin-3-y1)-
4-chloro-phenyl}-3-pyridin-3-yl-propionamide.

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

Q  isalkenylene;

n  isljand

R® s pyridyh
said pyridyl being optionally substituted one or two times by -CN;
~CHO; -OH; -O-alkyl; -NH,; -NH-alkyl; -alkyl-NIH,; aikyl or halogen.

Such a compound is for example:
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The compounds of formula I, or a pharmaceutically acceptable salt
thereof, which are subject of the present invention may be prepared by
“;}g%&r,%ge% known to be applicable to the preparation of -
C emlcaﬁ§/-related compounds. Such processes, when usef%E 'E)%(Bg/tﬂgggn
7-amino-3-phenyl dihydropyrimido[4,5-d]pyrimidinone 15 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, R1, R2, and R3 have the significance defined,
heelrpérérainrid cestiaiy s bXRin g hkHHaI S Thay BRI O derBy sidinuard -
précddoneslehglganigrichemidtegrylheigreparation of such starting
materials is described within the 20 accompanying examples. Alternatively

negessary, startin terials are obtainable 4487
ORI B DS et bl e St of e
WHIRRRRBARHRTFORERE sy SIEmtion- ?Ptif(j%%"a‘i’éﬁﬁéﬂ B gdRsHounds
of formula | can be prepared from 4-chloro-2-methylsulfanyl-
Py(NIdiRerarGapelia e gretipyinaselompithis knawRdier Widhula IT
04/41823, 5 according to schemes 1, 2, apd 3, wherein R', R2, and R3
have the significance given above. O O N steg#P MeNH2 SN CIS N
NH CH3 step 2/ OH step 3'CI™N CI SN NH § CH3 CHS3

Scheme 1 Step 1: 10 NS N NH
4-Methylamino-2-methylsulfanyl yrimi ine-SlEcarboxyIic acid ethyl ester
was prepared from 4-%@)@2 “mejyls | yleryrimidine-5-carboxylic acid

ethyl ester

CH,

It
wherein R? has the meaning given herein before

with a carboxylic acid of the general formula ITI

wherein R? has the meaning given herein before

to give the amide derivative of formula IV
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and methylamine in tetrahydrofuran (THF) under basic conditions with
triethylamine at temperatures between 5 C and room temperature (RT).
Step 2: 15 94-Methylamino-2-methylsuIfanyl-pyrimidin-5-y|)-methano| was
Wﬁ’r 2 ng%z(ﬁgy reduction of PCT/EP2005/009322
4-methylamino-2-methylsulfanylpyrimidine-5-carboxylic acid ethyl ester
with lithium aluminiumhydride in tetrapwydrofuran (THF) at temperatures
ranging from 5 C to room temperature (RT). WO 2006/024487
PCT/EP2005/009322 -16- Step 3;,
(4-Methylamino-2-methylsulfanyl-ﬁ/ inigin:5-yl)-methanol was converted
to (5- chloromethyl-2-methylsulfanyl-py lin-4-yl)lsmethyl-amine with
thionyl chloride in 1,1,1-trichloreetha . t erature. 2 |'1'-'~/ Cl
+RZ\2step 4 H\ - N yIrg'N NHY/ 0 SN NH P cH(RETEHS 'clvio
VIl Rz step 5 N~~N O _ LIS NONOOCHS3 VIIIR2 N NN+:O step 6

MeO,87 "NT N "o

CH,

LY

(b) the methylsulfonyl group is converted to the corresponding amine to give the
compounds of the general formula

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

The compounds of formula I, or a pharmaceutically acceptable salt thereof, which
are subject of the present invention may be prepared by any process known to be
applicable to the preparation of chemically-related compounds. Such processes,
when used to prepare a 7-amino-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 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 obtainable
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0~, SN~0 O CH3 IXR2/NIN~\INHZ step7j]SNNO 50O Il CH3
Scheme 2 Step 4:

“;S-ChIoromethyl-2-methylsuIfanyl-pyrimidin-4-yl)-methyl-amine was

rRAMLGAI 10 compounds of the formula VI by the additioRIYEdHPo322
iodide and N WO 2006/024487 PCT/EP2005/009322 -17
ethyldiisopropylamine in acetonitrile_ogsin solvents of similar polarity at a
temperature range between -20 C and 180 C to give compounds of the
formula_VII. Step 5: 5 Compounds of formula VIII can be prepared from
i paRausfsIerdmacy [P Bhotrddnemedvithishrrs arBaHy srardinsieskiaet
patassgamiccawranate (I(2C0O3) at a temperature range from 0 C to 180 C

in acetonitrile or in solvents of similar polarity such as dimethyl formamide
(DMEF) or tetrahydraofuran (THF). Alternatively..e.q. sodium Qydride;in
Gt et e M f R A i T
OrBUEAES CSFVERE AiES tHERLfEAEle Toinip GRBEITDy RN LA e
suifexidéngGompentesls,af, fardiylahvitiaRe, BSnved®d tovedhepigmbisinte given
formula IX with 3-chloroperoxybenzoic acid (nCPBA) as oxidizing reagent
in an 15 inert solvent such as dichloromethane (CH2CI2), THE or NMP at
a temperature range from 0C to 150 C to give compounds of fgymula (IX).

i
N%/Yko/\ step 1 N(\ILO/\
: + MeNH, ——n
\8)\!\3/ ol 2 \S/L <

N I?iH
CH,
2
step 2 /N“\/I\OH step 3 HCI ci
i . = e = H™
s N i}iH \S N r?:;-a
CH, CH,
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) under 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
ester with lithium aluminiumhydride in tetrahydrofuran (THF) at temperatures

ranging from 5 °C to room temperature (RT).



Step 7: The compounds of formula IX are reduced to compounds of

formula Il by hydrogenation using deactivated Pd(CaCO3)/C or other Pd
Wcata(l)y/sts. The 20 reduction takes place at a temperature range between 0
O AGESHE in inert solvents such as THF, CH2CI2, or NMP= 005/009322

2006/024487 PCT/EP2005/009322 -18- R2 O O~ NHz HO (Q)"R3 jSN
NOIIOCH311step82xl NIH (Qmn R3 Me02S~N N O CH3 IV step
92JI I~ NINH(Q)n-nR3 H2ZNXN NCO CH3 Scheme 3 Step 8:
Compounds of formula Il are coupled to carboxylic acids of formula Il to
gi%ePn% 5 amides of formula IV. Common reagents for the activation of
carboxylic acid were used such as e.g.
1-(@sﬂi@%ﬁﬁﬂﬂ%@%k@%\;%ﬁaﬁmﬂ?ﬁmmi@%ﬁ%@ﬁm%&&W@rted to (5-
20&%9&%@%@5?&4&;’%1 g%gg}gr‘x?nzlicﬁ%géwl)~methy1~amine with  thiony

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

. R
N™ S cl 2 ? N X N N
/U\ = + R step 4 /H\ M
~ e =
87 N7 "NH .0 ~ N~ NH
CH, E:l_ .
vi O

Gl
H

step & _‘
— AL 5

\ " i
SR e an:
3 N N 6}
: A1 !
0 CH,
IX
2
R = i
S
_i.,. Ox )\ = /&
<) N N O
A |
; o) 1 CH
Scheme 2

Step 4:

(5-Chloromethyl-2-methylsulfanyl-pyrimidin-4-yl)-methyl-amine was reacted with
10 compounds of the formula VI by the addition of sodium iodide and N-
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(EDCI), N,N'-dicyclohexylcarbodiimide (DCC), 1-hydroxybenzotriazole
(HOST), N,N'-carbonyldiimidazole (CDI), and
etho),-[1,3,5]triazin-2y1)-4- methyl-morpholin-4-ium chloride

4-(6},6-dim
VR RIARHIR inert solvents such as THF, CH2CI2, or NMP BFHESG4r/009322

solvents such methanol (MeOH) or even water. 5 Sometimes
dimethylaminopyridine (DMAP) was_added as a catalyst. Another method
of activation is the preparation of the corresponding acid chlorides. The
condensation reaction may be carried out under basic conditions, e.g. in
thethldidoneersrimbnyimnarseo NN edfo o pTER I hisE b nRy BEbe)at 2
Somepacitise beangfurcticial@roups3ihchagre aotstables whder fhenala
reggtion conditions were 10 protected with standard protection groups
such as t-butoxycarbonyl (Boc) or benzyloxycarbonyl. Step 9: The
compounds of formula IV are transformed into compounds of formula | by
tréd&tent with ammonia. One method consists of autoclaving a solution of
15 compound IV and liquid ammonia and stirring at a temperature range

of R pdAUCH L Hhe: ttansiomation s comBlgteiybaliginativenarthvad by
comprises, of  gepiment, of a}cﬁﬁh‘{%é’z% of é’é’ff“ Qund LY with an,a k&?@&% at a
sollftioR B ammonia URAer & con INUOUS of gaseous ammonia. .
CApaRFEIBECCHARS %@Mﬁﬁweéﬁﬂrécp%téﬁmﬁ%ﬁﬁﬁ@ tReobsBloRL similar
sepolericessudf) Hereistatighrdqrstectien @nliEeprotdetiehydrobedureSHE).
bejng wellhrown. i, g2yl he ABRIBH. fehinHANER MAIBRANINdan be
secor%dary amines can be applied in t-butoxycarbonyl ( Boc) or

belrllszey oxycarbonyl protected form and the protecting group can be
removed as a last reaction step by treatment with an acid like HCI or
TFR#e2b: 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. I o
AR LA iSRRG B AN Sxiggeon
whigH R besehararen sy erystaftatin ‘W i fedros e SeBmRds of
mitturesHiFredttidnhiste mmopticatlyl @etive asi@ Bk ks axdsiging rergknBin an
tarigeie soidnandealicagith-malitacid dactin.acidr sanpirossulfenieasidre

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 II 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 . |



Alternatively separation of the enantiomers can also be achieved by using
chromatography on chiral HPLC-phases which are commercially
available. WO 2006/024487 PCT/EP2005/009322 20 The compounds
Wé)c%‘%?rﬁcﬁ?ﬁﬁ‘% the present invention may exist in the form of tRGil EF2005/009322
pharmaceutically acceptable salts. The term "pharmaceutically acceptable
salt" refers to conventional acid-additign salts or base-addition salts that
retain the biological effectiveness and properties of the compounds of
formula | and are formed frgm 5 suitable non-toxic organic or inorganic
acids or organic or inorgaﬁc hages~Acid- addition salts include for
example those derived from in acids such as hydrochloric acid,
hydrobromic agigy hydreaiodic-dcid, s ic,acid, gulfamig.acid, phosphoric
acid. and nitric gci derived frorh organlc"!s@,ids h—asi?J
toluenesQfg Leic id, methanesulfonic acid, oxalic acid,
succinic agidf, 10 citric agld, malic acid, lactic acid; fumari acid, and the
like. Base-aBuition salts Ghiglude those derived from ammonium,
potassium, sodium andyquaternary ammonium hydf8Rifes, such as for
example, tetramethylammonium hydroxide. TheYchemical modification of
a pharmaceutical compound into a salt is a technique well known to
pharmaceutical chemists in order to obtaini®fRproved physical and 15
chemical stability, hygroscopicity, ffowability and bility dPcompounds.
th, Gl (editors),
highica Agip—R®
, et al|, Organic Pic. Res. Dev. 4

Handbook of Pharmaceutical $glts;
(VHCA), Zurich, (2002) or Bastjh, R.J.
(2000) 427-435. The CRBOEYY ds a¢Cordiig to¢his invention and their
pharmaceutically acceptable 20 salts c e used as medicaments, e.g.
in the form of pharmaceutical preparations. *The pharmaceutical
preparations can be administered orally, e.g. in fige form of tablets, coated
tablets, dragees, hard and soft gelatine capsules, solutions, emulsions or
suspensions. The administration can, however, algo be effected rectally,
e.g. in the form of suppositories, or parenterally, €.g.sigph@ form of
injection solutions. 25 The above-mentioned pharfaceutical preparations
can be obtained by processing the compounds according to this invention

with pharmaceutically inert, inorganic 2
| by
N7 N N)J\(Q)-—R3
/C(\ A o
H,N N f‘li
CH,

O

Scheme 3
Step 8:
Compounds of formula Il are coupled to carboxylic acids of formula III 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-ethylcarbodiimide hydrochloride
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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, dragees and hard gelatine capsules. Suitable
Wé%%(r}f)eﬁllng%?'fsoft gelatine 30 capsules are, for example, vege gg{g;a?&smwszz

waxes, fats, semi-solid and liquid polyols and the like. Depending on the

nature of the active substance no cargeers are, however, usually required

in the case of soft gelatine capsules. Suitable carriers for the production
of solutions and_syrups are, for example, water, pglyols, glycerol
2086/6R4 48 N PET ?&é@ﬁ@@@@eﬁ}}é&ﬁrﬁwﬁ@w&&SOBTJ’
Siitableadarnpidifoidseppositilds amed fol-&ardphethnarurhp o ardensl -4
OilgciMaxasorisHslsemidiawd @rdiguibhpolyaly anditie: likgvee such as THE,
P 2 298}'% e&a {Qtﬁaﬁcﬁ%e@& r%?&? 'ﬁl@%&%’[‘ wagy &Sen water.

solubilizers, stabilizers, wetting agents, emulsifiers, sweeteners,

TGP a PR RO 5 o Fie 08 A58 P epgother
maskhng! afentsraienifosic ansarftiey ehnbalserrcepraiiingificiddlorides. The
therapessically MakiblensibstaeaetdAdbaimhechditalprRpasationds in the
obtained b ! ollovyi : igh heads in;
R R ‘%:%%?ﬁéﬁ}ﬁj i %ﬂ%ﬁa%ﬁdf% B
S PR ARG BTSRRI SP AT GHP RO GrA T65R00 S HAUeR
sofutitnetedeight beadsdyetatistiplugomes 2ughang VobterxygabegyhhBioc) or
wrsghialgaainugifoil for light protection. 5. Prepare a counter balance for
the mill. 6. Mill for 4 hours, 20/s in a Retsch mill (for some substances up

to 24 hours at 15 301s). 7. Extract suspension from beads with two layers
of ﬁ'if@rs’(loo 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.
Repeatyyashindwittsmalk olumesthele hetlistepsmpitfitab Vtimeais by

20,4ea6hed QL aXUAGhIHEEYnd dnbilldip 800 vHumeWHLgelinALh of
homogenise. . . .
compound 1V and liquid ammonia and stirring at a temperature range of -20 — 100

°C until the transformation is complete. An alternative method comprises of
treatment of a solution of compound IV with an aqueous solution of ammonia

under a continuous flow of gaseous ammonia.

Certain side chains in R® may require protection during the reaction sequences.
Here standard protection and deprotection procedures being well known in the art
may be applied. For instance, primary dnd secondary amines can be applied in
t-butoxycarbonyl ( Boc ) or benzyloxycarbonyl protected form and the protecting
group can be removed as a last reaction step by treatment with an acid like HCl or
TFA.

The compounds of the general formulal 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 commerdciaily available.



10

15

20

25

30

The above described preparation procedure yields micro-suspensions of
the compounds of formula | with particle sizes between 1 and 10 m. The
suspensions 25 are suitable for oral applications and can be used in the

it \z/l\(}%/ﬂﬁﬁ?asgmacokinetic testings. Pharmacological activity: ?ﬂy‘é}fﬁ?\‘)ﬁﬁ‘)"é’?n
the compounds according to this invention as inhibitors for the src-family
tyrosine kinases was shown by usingsthe following assay. WO
.2006/024487 PCT/EP2005/009322 -22- SRC-Inhibitor-Assay

Parameters: Reaction mixture: ATP 5M Peptide (Ro +Jal33-Ro): 10 pM

5 554 SAURSUESE ARPRENS. £ 0hF PSR RYANIMALSEY brfbe it their
Mp@i@aeRical) FCERbEGHMIHERES hdrttaTanterilPAcqppiabl8 sh” refers
E%%ﬁfﬁéﬁ%ﬁﬁ&ﬁ!%@ifﬁn %Pe%(gzgﬁgdadﬁi@ielg-éﬁt? MaMatgHakBiological
u-labelle osphotyrasine.anti . - far Lele Cishio,M 6-K, r f
S e AR RS I RS o ot o8 Gl Bt [
PEpiiERie. 1B: R oA HIIE ¢ {PPrEsiic poElsOR ReRule BIONIE AN asss Acid-
JaB#iRo:sdkd 38<Bdarfinczapplictheid-AeEvEd b Gafigasfic- 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,

citric acid, malic acid, lactic acid, fumaric acid, and the like. Base-addition salts

=

include those derived from ammonium, potassium, sodium and, quaternary
ammonium hydroxides, such as for example, tetramethylammonium hydroxide.
The chemical modification of a pharmaceutical compound into a salt is a technique
well known to pharmaceutical chemists in order to obtain improved physical and
chemical stability, hygroscopicity, flowability and solubility of compounds. It is for
example described in Stahl, P. H., and Wermuth, G., {editors), Handbook of
Pharmaceutical Salts, Verlag Helvetica Chimica Acta (VHCA), Ziirich, (2002} or
Bastin, R.J., 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,
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A-K-K-IC-K-CONH2, wherein Jal33 is LightCycler- Red 640-N-hydroxy
succinimide ester; whereby both peptides were synthesized by an
w2 %lrgnzed solid phase peptide synthesis protocol (Merrifield, Fed. Proc
Lt KREP 'soc. 30 Exp. Biol. 21 (1962) 412) on a Zinsser %5@’%@5/099322

peptide synthesizer. Shortly, the peptide was assembled on 160 mg (22.8
pmol scale) of a Rink-Linker modifiedipolystyrene solid phase by
repeatedly WO 2006/024487 PCT/EP2005/009322 -23 conjugating an
twent fold excess of amino acids each protected by, tem orary piperidine

YRS ol e plfntiite PRI BIETSEOB UIBE A" for cxample,

Omewaﬁmgh@tdm@feqabnmsofﬂm ecsitBatidior Hanitivplyrhenslibstidee
sequence AEEEIYGEFEAKKKK was N 5 terminal additionally mounted

%}g&% |n0 aCI 10ns C BO%‘?EXU&%Qt%ﬂldp?ebé%n%&%mbﬂmrs,

cleav femporary protecting gjroup the still attac

aﬁ@lﬂ?ﬁ%ﬁtéﬁ%ﬁtﬁc@%wﬁ%&wﬁ%%@ ntgforants, salts for
Lightiygtbe-Rewh 84 pristpcdroffyrsuseihingidecattor eeumﬂé@se@l Fosy can also

RegheiR ranstion &0 embiilaar{rtyianee. After 3 hrs. the resin was
washed with Dimethylformamide and Isopropanol until the eluates of the

blue resin got colourless, The fully protected eled pe tide was
efhBVREPAGHH BRSBTS %‘ai?éﬁe%%&%il}ﬁotﬁ?@f AR

protectlng groups by treatment with a mixture of 80% trifluoroacetic 15
acid, #R¥nkthaneskiield6% dhieanised antbs%L \WatetnT shibsiyalehihst
flnaIIy I8 L%t d by a preparative reverse phase HPLC purification. The
purlflcatlon §e|ded 12.2 RP HPLC sm le pe ‘lin ure blue material
(IyopHifSae g TRITARRS §r5?6@‘ SB§t REEXspectroscopy

[27320401d 2nEgeiyinesiutiostfieiEbkpSs sdetivepluiostsie: BranpButes”
patialypaifieehp ek pikahased ohgid Biotdpssate Biotech, Inc..

5. Prepare a counter balance for the mill.

6. Mill for 4 hours, 20/s in a Retsch mill {for some substances up to 24 hours at
30/s). .

7. Extract suspension from beads with two layers of filter (100 pum) 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 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 pm. The suspensions
are suitable for oral applications and can be used in the 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.
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Time-resolved Fluorescence Assay: Reader: Perkin Elmer, Wallac Viktor
1420-040 multilabel counter; Liquid handling system: Beckman Coulter,
Biomek 2000. ATP, TweenTM 20,

W194(zﬂ(-}ﬂg%ﬁﬁ‘&ZyethyI)-I-piperazineethanesuI1‘onic acid (HEPES)P%WM%”

purchased from Roche Molecular Biochemicals, MgCI2 and MnC12 were
purchased from Merck Eurolab, Tris(2scarboxyethyl)phosphine
hydrochloride (TCEP ) was purchased from Pierce, 384 Well low volume
fluorescence plates was purchased from Falcon. Assay Description: 30 At
fitRhinbiviiard ssagiaramebated for 15 min. at 15C in agqueous solution
with corresponding amounts of inhibitors according to this invention. Then
the WR,2006{024487 PCT/EP2005/009322 -24 phosphorylation reaction
is started by adding a reactisonlwixture, containing ATP, Peptide and
PT66, and subsequent shakng. The proceeding of this reaction is
infierstlatdly miehidridel usintPte resolved fluorescence spectroscopy in
a suitable welllgplateReaderl% it IC50-values can be obtained from the
reaction rates lkyy, using a nog]glimqar curve fit (XLfit software (ID Business
S%Lk%m Ltd., Guilford, Surr?g UK)).Ex.-No. 1C50 src IC50 Ick (nM) (nM)
2- 5168 2-14 41 38,5 95 -15, 50-150 50-150 2-22,2-24
Medicaments containing a compound of the present invention or a
phenydasditically acceptabld saif tef@df and a therapeutically inert carrier
are also 10 an object of the;prpgenrtgpvention, as is a process for their
production, which comprises bringi or more compounds of the
present invention and/or ph%adr)%%%gl%}g%?y acceptable salts and, if
desired, one or more other thér? R/ valuable substances into a
galenical administration fornpitogéther with one or more

Enzvme: 2.5 Ufml
Inhibitor: max. 25 pM

’ min. 0.42 nM
Material:

Fu-labelled phosphotyrosine antibody: - for Lek Cisbio Mab PT66-K,
- for Sr¢ BG&G Wallac PT66 Eu-Wi024

(all commercially available).
Peptides: Ro: NH;-A-E-B-E-1-Y-G-E-F-E-A-K-K-K-K-CONHa, and

jal33-Ro: J2133-G-Aminocaprylic acid-A-B-E-E-I-Y-G-E-F-E-
A-K-K-K-K-CONH,, wherein Jal33 is LightCycler-
Red 640-N-hydroxy succinimide ester;

whereby both peptides were synthesized by an optimized solid phase
peptide synthesis protocol (Merrifield, Ped. 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 umol scale) of a
Rink-Linker modified polystyrene solid phase by repeatedly
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therapeutically inert carriers. 15 In accordance with the invention the
compounds of the present invention as well as their pharmaceutically
acceptable salts are useful in the control or prevention of illnesses. Based
W ﬂqg’wﬁ?gslne kinase inhibition and their antiproliferative BGE(}?R%OQ%{PS) 322
compounds are useful for the treatment of diseases such as cancer in
humans or animals and for the produgtion of corresponding medicaments.
The 20 dosage depends on various factors such as manner of
administration, species, age and/or individual state of health. The

following exanipregeatiag rardrsRte Ll &5srst btmiraiadife E&ﬁ}ﬂé’rré’ltﬁﬁta%by
of the presentéventionpipeittine stolscfofoshiohdipsahdoril #rithdabile tert-
appended claifg. ligiscungiesstoae-ihal medificaipasisan be madgde hain
procedures se forth wit arting fr Nyg_
WO 2006102448 BT /LB “268%&6% gﬁ%é@qﬁ@%&ﬁ%&%ﬁﬁ#%@ N
materials ExaFﬁiﬂ‘éfﬁ 15 additionally mounte with the spacer ammo acids
{5-[(2-Chloro- %mmﬁpeﬁwam@a)améihylmésﬁGIWW%)ﬂi@ﬁrﬁMmyﬁl
- methyl- ammet ? protectmg group the still attached and protecied peptide

(5- Chlorometh g'suliﬁng/ r%”léj'” 45 gtgt FRYARIDGr Red 640-N-

hydrochlorlde sodlum |o

N-N- dllsopropﬁﬁﬁﬂﬁnﬁ}%@%@%ﬁ%’d ﬁﬁ‘i@b?ﬁ@ag@[@n Baehsnfiagnrscs
to 0C. 17.085 @:&stifijosndSendiatiskenfiandite ditsolesd inap5rsted with

acetonitrile werg;adggtksipwhiaNdel SEEFRG ke uteAGHeNRNLIE \asblue
stirred at room tempergture fclre SASfSﬂ{s ﬁﬂ’% %‘?e%?ééfem ﬁeﬁﬁa?éyﬁa%dwas

The residue was sol%ed in a mixture o er

rlacetic
stirred and the ¥5eEfnEBRotG s bR b I\‘ﬂ? %0& é%n@?f%armm
48h under vacpureairQEiEh&twesphasesidi armumhef fefteorifegeoacetic
separated and %&%%%ﬁ%ﬂ%%%%@éﬁﬁ%ﬁ@m Water. The substrate

dlchloromethane Téwneal?rgs %gggeg?e\ggi%&qug %&Q?ﬁbﬂ&?@%{ﬂn

sulfate, the SolVent Was evapor e residue _was r with

diethyl ether. BORF reiififal pereldshbire &Y gave o iR ?lﬁfgak pure blue
material (lyophilisate). The identity was proven by MALDI mass

spectroscopy {2720.01.

Enzymes: Upstate Lok (p56', active), Upstate Stc (p60~™, partially purified)
were purchased from UBJ, Upstate Biotech, Inc..

Time-resolved Fluorescence Assay: Reader: Perkin Elmer, Wallac Vikior 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, MgClo 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.

Assay 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



10

15

20

25

W %5%&%%—5%itro-phenyl)-1-methyl-7-methylsuIfanyl-3,4-

product in 97 % yield. 'H-NMR (400 MHz, CDCI3): S= 7.9540 (1H);
7.6400-7.5991 (2H); 7.4579-7.4359 20 (1H); 4.4058-4.3940 (1H);
4.1932-4.1806 (2H); 3.0746-3.0416 (3H); 2.5723-2.5279 (3H Examﬂgle b
[m%wggi 009322
pyrimido[4,5-d]pyrimidin-2-one 25 20.796 g {5-[
(2-Chloro-5-nitro-phenylamino)-methyj: 2-methylsulfanyl-
pyrimidin-4-yl}-methyl-amine were dissolved in 500m1 acetonitrile, 25.375
g potassium carbonate and 19.847 g N,N-carbonyldiimidazole (CDI) were
adRRRSPRTHHE S BRATSR oSoRisstbY M BOECAGFBARFS TS SORABINAS ATE
driegptderasdditires, suithteibevapartatbaiiapd The residadingasfettiactedion is
withdietikethRiieaua,ihe illge ARMNOAUGURLE% YeltolMby in a suitable
200%0%&%?7 cIi’CT/EPZOOS 009322 -26- Example ¢
3-(5ch oro-?—neﬁ'ro-phenyI)-7-methanesuIfonyI-I-methyI-3,4-dihydro-|H-
pyrimido [ 4, 5-d] pyrimidin-2-one 1.4 g
3- (€ Hlarobunitrargiarhbidedriathy e maethyis wifany}- 8 dag ihydnetidabcurve
pysimigofd SellaysmidinL:enemarsdissotuadin g Sunldiehigomethane,
cooled to 0 C, and 3.305 g meta-chloroperbenzoic acid (mMCPBA) were

ad Tha ma Lo rac.okl +
aggeta—he—miXgure-was Eattie

rred-for24-hatroom-tempe - Then-the
reactidw-rNgture|was queng By extraction with 150 m yan aqueous
sofution pf potagsiur carbonate. The organic phase was separated, dried
over sodiUm sulfate and the ‘solvent was evaporated. ﬂ?g residue was

extracted jwith diethyl ether ang the title prgduct obtained3g 0 % yield.

'H NMR..LAO 2= DCIRAN: Q=R AALT. 7 726RQ (AN 4 Q7024 QAET (DL
SO O™=0 S L TP O (51 1), 01T OISO (LT 1);

N-N
N VI\— _l‘- SVIIIL, o J
3 5580 1361%,3.3765 (3H) ERaHple d 15 50-150
3-(5-Amino-2-chioro-phenyl)=-7-methanesuffonyt-t-methyt-3-4-dihydro-t-

Medicaments containing a compound of the present invention or a
pharmaceutically accepiable salt thereof and a therapeutically inert carrier are also
an object of the present invention, as is a process for their production, which
comprises bringing one or more compounds of the present invention and/or
pharmaceutically 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,

In accordance with the invention the compounds of the present invention as well 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 Lealth.

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. It is
understood that modifications can be made in the procedures set forth without

departing from the spirit of the invention.
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pyrimido [4,5-d] pyrimidin-2-one 5.94 g
3-(2-chloro-5-nitro-phenyl)-7-methanesulfonyl-I-methyl-3,4-dihydro-IH- -

V\E@/rimi%%d' 5-d]pyrimidin-2-one were dissolved in 200 mL tetrahydrofuran.
GtRoA( %“)7C was added to the solution which was then treﬁ?@%/ERﬁHQS/O‘}9322

hydrogen (1 20 atm) for 18 h. The solution was then filtrated and the
solvent evaporated. The residue wasgxtracted with diethyl ether and the
title product obtained in 98 % yield. Example e Biphenyl-4-carboxylic acid
[4-chloro-3-(7-methanesulfonyl-I-methyl-2-oxo-1,4- 25
diﬁmﬂgﬂ-pyrimido[4,5-d]pyrimidin-3-yl)-phenyl]-amide 0.2g
3-(5-Amino-2-chloro-phenyl)-7-methanesulfonyl-I-methyl-3,4-dihydro-IH-
py%@rg{glq[ﬁ@ Ryzmidin-2-one were dissolved in 50 mL of

di orognethane. .137 g Biphenyl-4-carboxylic acid and 0.042 g
4-%%%Ir%ﬁg:%minopyridine (DMAP) were added. The solution was cooled to
0 E4Ra@ies-§-Nirs-BhearatytarmebpiopynehBmieafpaimidie-4-vll-
hyseakfllatided EDCI), dissolved in 20 WO 2006/024487
PCT/EP2005/009322 -27 mL dichloromethane were slowly added. The

reaction mixture irred for 24 h under nitrogen. The reaction was .
T o ot e SRR R o R Smine
cabperesdoThe pRELEsplirasisidateadifid S mlodsNohlsepingyethylamine
extraetedveihidichlofomathande and theledmbidfél dTganig pralsesonieratt-
gri%@e %ﬁﬁ&gHi%ﬁ%éﬁalr{;?1@6&1%@&%?%&%@?%%;&%1@?@9%H\éfa(sﬁéﬁﬂigj)qqle
y flash chromatogra n silica gel (n-heptane aceta t
g e RS S R R R
8. 3yapuatsvoTherasidronay selyeb 3y 2 gy 45 whtshigocrisfrid egpoester
(31): 10 dEixeenh phel Ardborphibihn-ydnne thyd-Bighed yyditeartioxyhd dcietl for 48h
[4-ghiror-tlmmgthprnestifonyl MRt 21X RrbdediNYEEe-RE MIRIAR and
[4’%}9 Lgé{égﬂédfs%ﬁsé %%Ep&%{la@egg ranlﬁga dichloromethane. The organic phases were
combined, dried over sodium sulfate, the solvent was evaporated and the residue
was rubbed with diethyl ether. Both residoes were combined and gave of the title
product in 97 % yield.

'"H-NMR (400 MHz, CDCl3): 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)-1-methyl-7-methylsulfanyl-3,4-dihydro-1H-
pyrimido[4,5-d]pyrimidin-2-one

20.796 g {5-[{2-Chloro-5-nitro-phenylamino)-methyl]-2-methylsulfanyl-
pyrimidin-4-yl}-methyl-amine were dissolved in 500ml acetonitrile, 25.375 g
potassium 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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300 mg of 4'-Morpholin-4-ylmethyl-biphenyl-4-carboxylic acid in 15 ml dry

15 tetrahydrofuran (THF) were treated dropwise with 129 mg oxalyl

chloride under cooling with ice. The mixture was subsequently stirred for
RN Hom temperature (RT) before a suspension of 20t FHEFAMIE322

derivative from example d in 5 ml dichloromethane was added slowly.

The mixture was stirred over night andgthen diluted with 50 ml

dichloromethane. Precipitate was filtered off and the filtrate 20 was

washed several times with conc. aqueous sodium carbonate solution. The

or@éﬁ%@ﬁ&se was dried, evaporated and purified by flash

cheo(@athbrapbynam-ghiasy LS ing hgradié fidmudiblyles drddiyé e 1H-
di%}hﬁgﬁ[ﬂg@g[}%@gﬁmgﬁq_@{w) to dichloromethane/
met

anol/concentrated ammonia (60/1/0,2). Yield 56 mg of the title
product 25 Example g 3'-Morpholin-4-ylmethyl-biphenyl-4-carboxylic acid
[4-tH0r8-33¢ P2 frBlpranesiffe R iy e o ety i3 -hyktmbe-1H-
[4, yalopiiiididid] Byyrphetydhamidedsd8vgd in 75 mi dichloromethane, cooled
3'-MogpholinadeyImeshyi-hiphembAscamaxlic asid weareslisseiediimad i
30 thﬁgﬁ%chlongeﬁ%zgro cg dlmgeg%formamlde (%MF was gttldded a@tgrth‘/?as
mixtire W 26 é?fi .étl"} OBI00Y3%2 38 stire a SO Cor ?L.
hr.amsadreebE wigRgtieniavite Wi im 8l etruAtRIos oLk R BRtassium
restdtte s fHikenngmin almixtuee effamibdHiziehdemiddamethyfate and the

pyrakdinans Mg&)&@?@ﬂ ofshe.aniingdarivativeniaemexamala hweQite
added attl§bT a dtg%gy%('%gr{e was stirred for 2 hrs. The solvents were

n
rerﬁ(r)(\)/%u under 5Vacuum’at 80 C, and the residue was diluted with 120 ml
dichloromethane and washed several times with conc. aqueous sodium
cartibEeRs o106 MM HEVEPERati Sr=aidll ZH G ARt G4 Bp Mys BYD il et Li§ATE)a8.5581
gragigmnt fromsdighloromethane to dichloromethane / methanol/ conc.
ammonia (70/1/0,5) yielded 120 mg of the title product. 10 Substituted
biphenyl carboxylic acids were prepared as know from the literature or
acdsxmled the following procedures:
3-(5-Amino-2-chloro-phenyl)-7-methanesulfonyl-1-methyl-3,4-dihydro-1H-

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

5.94 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(CaC03)/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-
dibydro-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 50 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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Example h 2-(3-Bromo-phenylsulfanyl)-propionamide To a mixture of 5,0
g 3-bromobenzenethiol and 5,96 g potassium carbonate in 50 15 ml DMF
were added 3,86 g 2-bromopropionamide at RT. The mixture was warmed
Wl?ngl%@%"tﬁgred at 70 C for 3,5 hrs. After cooling, 200 ml watdr here Yaaae 2
and the mixture extracted 3 times with dichloromethane. Drying and
evaporation of the organic phases.yjelded 6,5 g of the title product which
was used without further purification. 20 Example i
3' -(1-Carbamoyl-ethylsulfanyl)-biphenyl-4-carboxylic acid 3,0 g of the
owem%@rﬁa%ﬂewhsﬁ#%%?é%ﬁt@% g wes stirre fed: 241
Cﬁ;ilde:xyﬁﬁagenebbafmeutmndwamcq&ﬁ&gdpbtasgtmﬁl@arbﬁﬁatwo\@é of an
Sﬁ'(ﬁ[%@d@ s%lﬁﬂ%%?ﬂ%@% JIoNaNR QMU LPHAeWAteE. skpdbagkd, the aqueous
S RO B SRS = PRI SR 2RI AL QBELLs vere
alos V}I1ere an e m|x ure was heated 85 C for re
ety S B TRBGR S e PR RS P L
conahi@ignshthenpsiicipigeltéo-beptinet isbidtectbajefilidion) widiptbetite
V\éQ)gQQQ{%%ZﬁCT/EP2005/009322 -29- Exampleii :
1-(3-Bromo-benzyl)-4-methyl-piperazine 0,30 g 1-Methylpiperazine in 2
mI THE were treated dropwise at RT with a solution_of O
BB GHI NG S S e M SHRD FoP SRR R kT
wasIediad)16.68Z($6F)30 min. The solvent was evaporated and the
residue chromatographed on silica using a gradient from heptane to

h%?{tanel/ chIoromethane/concentrated ammonia (4/6/0,5). Yield 0,16 g of
he—ﬁﬁ%lp?%duct Example k 1

SR MG pbAY w&mx}mﬂhgﬁmaeﬁr%ﬁb i adid’ss mg
A-Getooeyhiénrdriebotbpic avic: 11458ihyd roubEtipmanidel Aodrzantiron
yl)-phenyl}-amide

300 mg of 4‘—Morpholin~4~ylmethyl—biphenyl—4—éarboxyﬁc acid in 15 ml dry
tetrahydrofuran (THF) were treated dropwise with 129 mg oxalyl chloride under
cooling with ice. The mixture was subsequently stirred for 20 min at room
temperature {RT) before a suspension of 200 mg aniline derivative from example d
in 5 ml dichloromethane was added slowly. The mixture was stirred over night and
then diluted with 50 ml dichioromethane. Precipitate was filtered off and the filtrate
was washed several times with conc. aqueous sodium carbonate solution. The
organic phase was dried, evaporated and purified by flash chromatography on
silica, using a gradient from dichloromethane to dichloromethane/ methanol (60/1)
to dichloromethane/ methanol/concentrated ammonia (60/1/0,2).

Yield 56 mg of the title product

Example g

3'-Morpholin-4-ylmethyl-biphenyl-4-carboxylic acid [4-chloro-3-(7-
methanesulfonyl-1-methyl-2-0xo-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-
yl)-phenyl]-amide

0,48 g 3'-Morpholin-4-ylmethyl-biphenyl-4-carboxylic acid were dissolved in 40 ml
thionylchloride. 1 drop of dimethylformamide (DMF) was added and the mixture
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example h, 410 mg potassium carbonate, and 69 mg
tetrakis-triphenylphosphino- palladium were stirred under an argon
atmosphere in a mixture of 1 ml dioxane and 1 ml water at 85 C for 16
“ﬁ’r@gﬁﬁé‘*ﬁ?&ture was cooled to RT, diluted with 100 15 ml W&t&EaAs/009322
filtered. The filtrate was carefully treated with conc. HCI until the product
precipitated. Filtration and drying of the residue yielded 190 mg of the title
product. B: Final Products Exam le 1 20 Biphenyl-4-carboxylic acid
[3-(7-amino-I-methyl-2-oxo-1,4-dihydro-2H- pyrimido [ 4, 5-%]
pyﬁrﬁféiﬁtsﬁig/&ioémm-ﬁh@wf%%a@@b@w@e%ﬁéﬁmm SHBO HRCRER
[4a@hlahe- Be{ifimethangsfapyld-methyl2- of 5 ml THF and 5 mi N-methyl-
o4 ArdiY o3 Ry i 1d§ Kb B lvrnRidine3aiDe e WAL WREE added
cispoiyedin 49 miictanydratran. 19 i, afligud.ammonia were added.
in%n 25 A0toeTaVE NG 1 EAETon mixture was Stirred for s B The
orbasHiER A SR twas dehapspistiael van dINEE HE Priomdididdopemeaaag and
revassedphasalchresnaidgraphya daeatopiktiiedvetdronitie lobitaoe fivacidtion
R T A G
] - - \ < - 5=10.52 (s, ..
e S e et e i st L
1HFORB2. (m, 2H); 7.43 (t, 1H); 6.61 (s, 2H); 4.60 (d, 1H); 4.49 (d, iH);
3.26 (s, 3H). Example 2 5 According to the synthesis procedure
desribgchin Hxamplehandissingdhe-corEparandingostartinpmalesiaigse or
the fﬁ(}lléawmg th?fngﬁu‘gdls C?chcﬁ: oeté)_talned: Example- Compound name
H-RIFAE RIS, 2+ ygloﬁ anecari)o'xylic acid [3- (400 MHz, [D6]-DMSO):
(7-amino- 1-methyl-2-oxo-1,4 dihydro-2H-pyrimido [4,5- 5=10.0627 (1H);
7. 9340677

2~(3-Bromo-phenylsulfanyl)-propionamide

To a mixture of 5,0 g 3-bromobenzenethio] and 5,96 g potassium carbonate in 50
mi DMF were added 3,86 g 2-bromopropionamide at RT. The mixture was warmed
up and stirred at 70 C for 3,5 hrs. After cooling, 200 ml water were added and the
mixture extracted 3 times with dichloromethane. Drying and evaporation of the
organic phases yielded 6,5 g of the title product which was used without further
purification.

Example i
3'-{1-Carbamoyl-ethylsulfanyl)-biphenyl-4-carboxylic acid

3,0 g of the substituted bromo-benzene from example f, 1,95 g of 4-
carboxybenzeneboronic acid, and 8,05 g potassium carbonate were stirred in a
mixture of 25 mi dioxane and 25 ml water. 1,35 g tetrakis-triphenylphosphino-
palladium were added under nitrogen atmosphere and the mixture was heated 85 C
for 14 hrs. The mixture was diluted with 40 ml water and filtered. The filtrate was
adjusted to pH 2 with conc. HCl and the precipitated product isolated by filtration.

Yield2,8 ¢
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20

d]pyrimidin-3-)71)-4-chloro- (4H); 6.6162 (2H); 4.5678-4.4221 phenyl]
-amide (2H); 3.2373 (3H); 1.6629-1.1942 (11H) 2-2

v%?ycloheptanecarboxyllc acid (400MHz, CDC13): 6=7.9412-

RS -methyl-2-oxo 1,4-dihydro-2H-pyrimido[4,5- 7. Oé@@’@’%‘)i/ﬂ””z
5.0537 (2H); 4.5681- d]pyrimidin-3-yl)-4-chloro- 4.4137 (2H); 3.3357 (3H);
2.0138- phenyl]-amide 0.7839 (14H) 2¢3 Biphenyl-3-carboxylic acid [3-
(400 MHz, [D6]-DMSO): (7-amino-I-methyl-2-oxo-1,4-
dihydro-2H-pyrimido[4,5- 5=10.5596 (1H); 8.2300-7.1858
d]%ﬂﬁiﬁ&h-:%-yl)-&chloro- (13H); 6.6217 (2H); 4.6198-4.4742
pHe®/Bamidb i) -3-2685 ke @AmBiphenyl-2-carboxylic acid [3- (400
MHz, [D6]-DMSO): (7-amino- I-methyl- 2- oxo 1 4

, gi%%%mg%h mldo gjﬁg n?f;ﬁ)%%’é%é 2%3?%%:8 f&% with 2 solution

311@’ ﬁﬁﬁgﬁ%@r@éﬁmﬁsﬂmre
[Dﬁ}»ﬁDMﬁ@i) tedibhdxylic é@ldr{i&-(ﬂ."}a&mnbdnhemsrb@ppmt&dzladmybcor@iﬂae
5=1Rep@Rdckhbhe . 1243-7 Hi&44 Rgipidois, 5@M£ﬁﬁ|d|&§ﬁ(1%tane 10

4. 4835%%;%%‘?7)%& %%%J(é%/%%%gg%&{ﬂoro marM/Jﬁ I@%'de 3.2799 (3H); WO

Yield 0,16 g of the title product

Example k
3'-(4-Methyl-piperazin-1-ylmethyl)-biphenyl-4-carboxylic acid

98 mg 4-Carboxybenzeneboronic acid, 159 mg substituted bromobenzene from
example h, 410 mg potassium carbonate, and 69 mg tetrakis-triphenylphosphino-
;)allédium were stirred under an argon atmosphere in a mixture of 1 mi dioxane
and 1 ml water at 85 C for 16 hrs. The mixiure was cooled to RT, diluted with 100
ml water and filtered. The filtrate was carefully treated with conc, HCl until the

product precipitated. Hiltration and drying of the residue yielded 190 mg of the title
product.

B: Final Products

Example 1

Biphenyl-4-carboxylic acid [3-(7-amino-1-methyl-2-0x0-1,4-dihydro-2H-
pyrimido[4,5-d}pyrimidin-3-y1)-4-chloro-phenyl]-amide

0.079 g 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 were
dissolved in 10 mL tetrahydrofuran. 10 mL of liquid ammonia were added in an
autociave and the reaction mixture was stirred for 2 h. The organic solvent was
evaporated, and the crude product was purified by reverse phase chromatography
(acetonitrile/water with 1 % acetic acid) to give the title product in 31 % vyield.



Example- Compound name HH NM No. 2-6 N-[3-(7-Amino-I-methyl-2-
(400MHz, CDC13): 6=8.33887 oxo-1,4-dihydro-2H

rimido[4,5-

W 20aEs

-1,4-dihydro-2H pyrimido[4,5-d]pyrimidin-3- (1H); 7.85855-6.86089
(O A KRGS By 414 3505 O AFBOASS. Mgy 50 (o 11

d]pyrimidin-3- (1H); 7.85875-7.77275 (4H);

phenyl]-4-(4- 7.35813-7.28661 (2H); 6.89079- PCT/EP2005/609322
methyl-piperazin-1-yl) benzamide 6.86848 (2H); 5.46509 (2H);
4.61538-4.47385 (2H); 3.40267- 3.33837 (7H); 2.65554-2.38177 (7H) 2-7
N-[3-(7-Amino-I-methyl-2- (400MHz, CDC13): 6=8.43679

M@l BER:yA-B2ZEnid 3 217, 53. 8% 361); 3.84 903 THM)7 3344919314085 4
(3t 2130282t13) 24 45 0d(4 1)) ;2 8eNs[3#{F -Amino-1-methyl-2- 400 MHz,
0x0-1,4-dihydro-2H- ( [D~]-DMSO): pyrimido[4,5-d]pyrimidin-3-
5=10.7113 (1H); 8.1254-7.5822 yl)-4-chloro-phenyl]-4-cyano- (8H);
6.8%8BRI81A): 4.6157-4.4653 benzamide (2H); 3.2556 (3H) 2-9
N-[3-(7-Amino-l-methyl-2- (400MHz, CDCI3): 6=8.2997 (iH);

OXBedoftdeHB Yy OreeH pyEHRIAO edlRyridRidibdd 4809 bl 7 66 8:€

3id) the

Tl R e R

Example-
No.

Compound name

"H-NMR

2-1

Cyclohexanecarboxylic acid |3-
(7-amino-1-methyl-2-ox0-1,4-
dihydro-2H-pyrimido[4,5-
d]pyrimidin-3-y1)-4-chloro-
phenyl]-amide

{400 MHz, [Dg]-DMSO):
0=10.0627 (1H); 7.9340-1.4677
(4H); 6.6162 (2H); 4.5678-4.4221
(2H); 3.2373 (3H); 1.6629-1.1942
(11H)

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

(400MHz, CDCls): §=7.9412-
7.0006 (4H); 5.0537 (2H); 4.5681-
4.4337 (2H); 3.3357 (3H); 2.0138-
0.7839 (14H)

2-3

Biphenyl-3-carboxylic acid |3-
{7-amino-1-methyl-2-oxo-1,4-
dihydro-2H-pyrimido[4,5-
d]pyrimidin-3-yl}-4-chloro-
phenyl]-amide

(400 MHz, [Ds]-DMSO):
5=10.5596 (1F); 8.2300-7.1858
{13H); 6.6217 (2H); 4.6198-4.4742
(2H); 3.2555 (3H)

2-4

Biphenyl-2-carboxylic acid [3-
(7-amino-1-methyl-2-oxo-1,4-
dihydro-2H-pyrimidol4,5-
d]pyrimidin-3-yl)-4-chloro-
phenyl]-amide

(400 MHz, [Dg]-DMSO):
$=10.5051 (1H); 7.9291-7.3682
(13H); 6.5899 (2H); 4.5467-4.4078
(2H); 3.2261 (3H)

2-5

4'-Cyano-biphenyl-4-
carboxylic acid {3-(7-amino-1-
methyl-2-oxo0-1,4-dihydro-2H-
pyrimidol4,5-d]pyrimidin-3-
yi)-4-chloro-phenyl}-amide

(400 MHz, [Dg}-DMSO}:
3=10.5932 (1H); 8.1213-7.5844
(12H); 4.6483-4.4997 (2H); 3.2913-
3.2799 (3H);




2.6439 (2H); 2.2645-1.9395 (4H) 2-10 N-[3-(7-Amino-l-methyl-2-
(400MHz, CDC13): 6=8.3229 (1H); oxo-1,4-dihydro-2H

il

W Eir&igoﬁ 5-d]pyrimidin-3- 7.8428-7.1710 (9H); 5.1254 (2H);
%-ﬂ-cﬁf phenyl]-3-phenyl- 4.6283-4.4604 (2H); 3.3893 (

§H (EPZ005/009322

propionamide 2.9792-2.8415 (2H); 2.5870-2.5469 (2H) WO 2006/024487
PCT/EP2005/009322 -32 Example--Gompound name 'H-NMR No. 2-11
N-[3-(7-Amino-lI-methyl-2- (400MHz, [D4]-Methanol): oxo-l,4-dihydro-2H

Py

O

Fa¥aVolmial

72916

POy TG S 0 il

0022-(8t); 41?}1

yl)-4-alpdpro-phenyl]-3-(2- 4.53118 (2H); 3.30625-3.30303 hydroxy-phenyl)
propienamideNJel)72admtddt nedrd L (4H) 4-1< N-1S-LL-ARINOI- yl-2-
(4D0MHz, [D4xdVigthaireBioata-1,4-dihyd é@bﬂﬁi; COC 68T
pylrimido[4, 5} ¢jpymiididias3d By s 8iins-5. 93588 BEHE F sh7ES (4H);
yI}-4-chloro-pHerfytbers-RBeyi b 46670 (2H)3353F83BEBH)2H); 6.85079-
amino-phenyly*propié %‘1‘.'8]@‘427-1.7(3%{#35@@)2143451@% #4051
(2H) 2-13 N4 [ Rfino- 1-methyl-2- (4cqlv§?%g[§%gxég;@ggu
0x0-1,4-dihydro-2H pyrimido[4,5-d]pyrimidin-3- 66 428576363 147H);
5.99341- yl)-4-chloro-phenyl]-3-(4- 5.80747361P 3 A5 2 @742 P8662
amino-phenyl)-propionamide (2H); 1.94942(¢2H); 1.57740-

2-7 f}ﬁi(z:i}ﬁ‘;gg}i}?fthYl‘z‘ (400MHz, CDCls): =8.43679
pyrim’ido[4,5-d]pyrimidin~3~ (1H); 7.85855-6.86089 (8H);
Y1)~4-gh119r04~p1;e§37ﬂ~4» J 5.43902 (2H); 4.60859-4.46688
MOTPROUN-S-YIDERZAMICE | ()1); 3.87301-3.84903 (4H);

3.44919-3.40874 (3H); 3.36292-
3.24756 (4H)

o s ] (30 M, (D DNSO);
gl)—4*ch}gr0-13hen}’1}-4-CYan0- (8H); 6.6135 (2H); 4.6157-4.4653

enzamIce (2H); 3.2556 (3H)

2-9 iﬁ?{gﬁfﬁgﬁ;ﬁgﬁhﬂ% (400MHz, CDCls): 5=8.2997 (1H);
pyrimido{4,5-d]pyrimidin-3- | 7.8091 (1H); 7.6078 (1H); 7.2795~
g)—éjchl_ogo—phenyll“4~phemf1~ 7.0839 (6H); 5.4568 (2H); 4.6203-

utyramide 4.4604 (2H); 3.3827 (3H); 2.6814-
2.6439 (2H); 2.2645-1.9395 (4H)
2-10 N-{3-{7-Amino-1-methyl-2-

oxo-1,4-dihydro-2H-
pyrimido[4,5-d]pyrimidin-3-
y1)-4-chloro-phenyl}-3-phenyl-
propionamide

(400MHz, CDCly): 5=8.3229 (1H);
7.8428-7.1710 (9H); 5.1254 (2H);
4.6283-4.4604 (2F); 3.3893 (3H);
2.9792-2.8415 (2H); 2.5870-2.5469
(2H)




1.54010 (2H); 1.24110-1.20355 (2H) 2-14 N-[3-(7-Amino-l-methyl-2- (400
MHz, [D6]-DMSO): oxo-1,4-dihydro-2H pyrimido[4,5-d]pyrimidin-3-

SOFNAE]

1H); 7.9503-7.3142 yl)-4-chloro-phenyl]-3-phe
29 (3H); 4.6159- acrylamide 4.4526 (2H); 3.256

o

Naphthalene- I-carboxylic. acid (400MHz, CDCI3): 6=8.68929- [ 3-
(7-amino- | -methyl-2-oxo 1,4-dih)7drez2H-pyrimido[4,5- 7.18332 (11H);
4.53073-4.37536 d]pyrimidin -3-yl)-4-chloro- (2H) 3.71563 (2H); 3.07453

(3th ) éuydL auu +6-1H- é_\ljﬁéc-z-bdl uuxym, acid- @Rz, CDC13):

6= % % H) [ 3- &ﬁgmlno- -methyl-24ox

1 4gin) TaroR 30y IRNHAB R r i BB (1 047-7T 0049 [9HF)

d pyrimidin-SOX LRk &-0957 (2H); 45@5%%25@4;&; ol

phenyl]-amitieyiARR043H) MOR0DE02 4487 TR B (B3 1 4550259 -

Example- CoyhpbuhtbmaphertiNMR- No. 4173 NI AFIANHOER 1-Hrietiyd-2-

(400MHz, COCdByeRlERIts3 (1H); oxo-1.dsgilycg,@id 64581 (411)

pyrimido[4,5-BIFSARRABHIS- 8.4845-8.4319 (2H): 7.7457-7.0875

yl A-chloro hnn\II'IJZ’) /RI_I\’ 5 QR7L‘. mHh A :799 43916

py fAclA-3- -yl-pceta dc‘% *é i@@%%@ﬂ?é-@@maml

NH3-(7-Aming:J-maibyi-2- Mm;m @DCl&ﬁ&ﬁi&ﬂmss (8H); 3.557818

o0xo-1,4-dihy Q@EERMHK@ }4153dap.yr|m|(I|@§3Qh@9ﬁ,§§ﬁ@;§@@@§ @I‘I‘?;

7.7849- amino-phenyl}-propionamide 1.80427-1.76730 (2H); 147763~
1.44051 (2H)

2-13 N-[3-(7-Amino-1-methyl-2- ~Methanol}:
oxo0-1,4-dihydro-2H- (400MHz, [D.]-Methanol)
pyrimido[4,5-d]pyrimidin-3- | 8=6.45957-6.39919 (2H); 5.99341-
yl)-4-chloro-phenyl}-3-(4- | 5.80747 (6H); 3.4441 (3H); 3.16662
amino-phenyl)-propionamide )1\ 4 04045 (21; 1.57740-

1.54010 (2H); 1.24110-1.20355
(2H)

2-14 N"[S-(7—Amin0—1-methyi~2~ 400 MH Del-DMSOY:
ox0-1,4-dihydro-2H- ( 2 (D] )
pyrimido[4,5-d]pyrimidin-3- 8=10.4693 (1H); 7.9503-7.3142
yl)-4-chloro-phenyl]-3-phenyl- | (9H); 6.8414-6.6129 (3H); 4.6159-
acrylamide 4.4526 (2H); 3.2564 (3H)

2-15 Naphthalenewlucarbexylic acid (4:OOMHZ, CDCig)' §=8.68970-
13-(7-amino-1-methyl-2-oxo-
1,4-dihydro-2H-pyrimido[4,5- | 7.18332 (11H); 4.53073-4.37536
d]pyrimidin-3-yl)-4-chloro- | (2H); 3.71563 (2H); 3.07453 (3H)
phenyl]-amide '

2-16 EH‘-IHCIOIE"'Z"C?ATE)OX}’HC acid (4OOMHZ, CDC13)' §=9.1832 (EH),
[3-(7-amino~1-methyl-2-0x0-
1,4-dihydro-2H-pyrimido[4,5- | 8-3118 (1H); 7.8047-7.0049 (9H);
djpyrimidin-3-yl)-4-chloro- | 5.0057 (2H); 4.5665-4,4793 (2H);
phenyl]-amide 3.4220 (3H)




yl)-4-chloro-phenyl]-2- 7.2637 (6H); 55219 (2H); 4.6124-
pyridin-2-yl-acetamide 4.4677 (2H); 3.8654 (2H); 3.3734 (3H) 2-19

N-

%3 (7-Amino-I-methyl-2- (400MHz, CDC13): 5=8.62096-
V%8246 4%4MY dro-2H pyrimido[4,5-d]pyrimidin-3- 8.45120 (4HYCT/EP2005/609322

7.80166-7.13461 yl)-4-chloro-phenyl]-3- (4H); 5.54711 (2H); 4.62781-
pyridin-3-yl-propionamide 4.45806 (244); 3.59510 (3H); 2.99458-2.95718
(2H); 2.56850- 2.53039 (2H) 2-20 N-[3-(7- Amino [--2- (400 MHz,

[DR'I ﬁl\/IQﬂ\ OXO 1_A-dibhvdro ’7|—l n\lrlmirl

E_dinvrimid

UL_l',\J oy TR
65 aBwlesl6460 (596"1’7"3‘1% “1? 4-chloyo-phenyl]-3- gz@@f{(%)
ALY [0 1 H
O U \zT1), N 3. ldlli fn¥{ }ol?’ldll .
(3A) 2-21 Bepg, J gg&‘i}g%z h2100 MH
carboxylic a.bﬁl(ﬂng{apfg 3tpirifaidiii)-8.8 8(@%4]5%@4812528135’ Gﬁ57éfﬁ%ﬁi
I-meth)TI-2-0x0)-4,4hi3id)pHedd (dd, 1H); 7 1&}(@;5%’75 (2H); 4.5733-4.3916
djhydro-2H-pyyrididef4ybaz8guAs5 (m, 3} )3% ggg li3.5779 ( GH)
d]pyrimidin-3-yl}-phenyl)- 4.81 (d, 1H); 4E ); % s, amide 3
2122 N-[3-(7:Aming-I-methyl-2- (400 MHz! [D6]-DMSQ). S=
ox8-1%4-dihydio 214 %}Pgs'l thé‘??s (brl 40REBL2BDCL): 5=10.1276
pyrimido[4,5- yﬂ?@, 3 i 1 840 ( ,131‘)98%6% b5594d)1H); 7.7849-
yl)-4-chloro-p Gf%léﬁfb' £S5 7 79 dyééé 2 9 12
pyridin-2-yl-b pﬁa{ﬂ@eﬂ Mal (br S, 2H Zg 1) isgic} i—?% 2‘51
(d, 1H); 3.26 ? 4 4677 (2 8654(

(3H)

2-19 N-[3~(7—Amin0—1—methyl—2— - 8=8.62096~
oxo-1,4-dihydro-2H- (400MHz, CDCLs)
pyrimido[4,5-d]pyrimidin-3- 8.45120 {411); 7.80166-7.13461
v1)-4-chloro-phenyl}-3-- (4H); 5.54711 (2H); 4.62781-
pyridin-3-yl-propionamide 4.45806 {2H); 3.59510 (3H);

2.99458-2,95718 (2H); 2.56850-
2.53039 (2H)

2-20 N-[3-(7-Amino-1-methyl-2- D 1-DMSO):
oxo-1,4-dihydro-2H- (400 MHz, [Ds] )
pyrimido[4,5-d]pyrimidin-3- | 8=8.6561-8.6460 (1F); 7.9446-
¥1)-4-chloro-phenyl]-3- 7.2951 (8H); 6.6081 (2H); 4.6124-
pyridin-2-yl-acrylamide 4.4479 (2H); 3.2519-3.2371 (3H)

2-21 Benzo|b|thiophene-2- (400 MHz, [Dg]-DMSO): 8= 10.94
carboxylic acid (4~chloro-3-{7- | (s, 1H); 8.56 (s, 1H); 8.25-8.15 (m,
amino-1-methyl-2-o0xo0-1,4- 3H); 7.94 (dd, 1H); 7.78 (d, 1H);
dihydro-2H-pyrimido[4,5- 7.69-7.65 (m, 3H); 7.30 (br s, 2H);
d] pyrimidin-3-yl}-phenyl}- 4,81 (d, 1H); 4.69 (d, 1H); 3.45 (s,
amide 3H);

2-22 N-[3-(7-Amino-1-methyl-2-

ox0-1,4-dihydro-2H-
pyrimido{4,5-d]pyrimidin-3-
yl)-4-chloro-phenyl]-4-
pyridin-2-yl-benzamide

(400 MHz, [Dg)-DMSO): 6=
10.57(s, 1H); 8.73 (br s, 1H); 8.25
(d, 2H); 8.10 (m, 3H); 8.03 (s, 1H);
7.96 (s, 1H); 7.79 (d, 1H); 7.59 (d,
1H); 7.43 (br s, 2H); 6.61 (s, 2H);

4.59 (d, 1H); 4.51 (d, 1H); 3.26 (s,
3H)




3H); WO 2006/024487 PCT/EP2005/009322 -34 Example- Compound
name 'H-NMR No. 2-23 N-[3-(7-Amino-l-methyl-2- (400 MHz,

W

AR

: S= oxo-1,4-dihydro-2H- 10.

-d]pyrimidin-3- (d, 2H); 8.05-7.90 (m, 4H); 7.79

58(s, 1H); 8.69 (br d 2H208 11

PCT/EP

yl)-4-chloro-phenyl]-4- (m, 3H); 7.58 (d, 1H); 6.59 (s, 2H);
pyridin-4-yl-benzamide 4.60 (d, 1H); 4449 (d, 1H); 3.26 (s, 3H); 2-24
N-[3-(7-Amino- |-methyl-2- (400 MHz, CD30OD): S= 8.68 (s,

o

Jdnﬁ ity
yrm]lgp[4

T2 s Gl 47
'd]pyrim%ﬁlﬁ-%- 7.59 (3, 1H);

16300, TH MR
7.42 (d, 1H), 6.78 (br

F56ATOro-
yrrol-2-yl)-
+-Morpholi

SO PPT KT

phenyl-4-

-amino-I-n
dibydro-2H-

PREMIEAE RS, - Hdhg-24 (O
heraganidghidy- 263 (dd, 2H);
-Ayyimidtyl s Ao Hin D C
aﬂarﬁ@hbati@bmﬁ' 43 (d, 2H);
 BHAD A3 heneaslife 7 53 (d

vrimidold 5- 7.27 (d _1H):

r
G

r@obhl)e, 16 [PD84s0): 8=
8028 ((s,18H) 8 22%r d, 2H); 8.11

Li@)i SH B &H5(2,90H, 4H); 7.79

) .59 (s, 2H);
@%w%%&

”)Ll\ 4 R8 (d

pyrtidin-8-4f E”%%
p enyl]-aml(

00 MHz, ¢ gﬁ
A7 (s, IH);

rhff%l(% 1H

11%@1’12344
1@cl§or§~ 51 LH) Fime
?ﬂr&sz-gar W}@@Id [3-(7

*Y’t 7

;8= 8.68 (s,

2 dd, 1
hy zléjp@g@ 145 %@33&40%3&)3,

amina-b34dy; 7161 (ds 2631;41

by, 1.3

B7 (s, pyri
-4-chloro-

3H); 2-2

ey Rolies Likneiyldro-2k
rbighhB-dlpytionidinegid2Bh); 4
JhY-:'ﬁyl lmﬁld?eegl)ﬂl@(QXQH% 3.

ndA"cé I%ﬂﬁ?‘@#
pyr1m1d1n~ ~yl)-4-¢ s (400 M

oro-
phenyl]- amzde

14

1{£dp Llrﬁﬂczjcz A8y AH)1H);
| 2031 BEE) 4738 (d, AH);7.62 (d,
22}& 383){ R 48538, (BHFED25
ZGDERCIME )26 4.584¢;
1H); 4.47 (d, 1H); 3.69 (t, 4H); 3.51
(s, 2H); 3.38 (s, 3H); 2.44 (t, 4H);

2-26

3'-(4-Methyl-piperazin-1-
vimethyl)-biphenyl-4-
carboxylic acid [3-(7-amino-1-
methyl-2-ox0-1,4-dibydro-2H-
pyrimido{4,5-d]pyrimidin-3-
vi)-4-chloro-phenyl]-amide

(400 MKz, CDCls): 8= 8.60 (s, 1H);
7.81 (d, 2H); 7.77 (s, 1H); 7.71 (s,
1#); 7.51 (d, 2H); 7.41 (s, 1H); 7.35
(d, 1H); 7.21-7.10 (m, 4H); 4.87 (s,
2H); 4.46 (d, 1H); 4.35 (d, 1H);
3.46 {s, 2H); 3.27 (s, 3H); 2.48 (br s,
8H); 2.25 (s, 3H);

2-27

3'-(4-Acetyl-piperazin-1-
ylmethyl)-biphenyl-4-
carboxylic acid [3-{7-amino-1-
methyl-2-ox0-1,4-dihydro-2H-
pyrimido[4,5-d]pyrimidin-3-
yl)-4-chloro-phenyl}-amide

(400 MIz, [Dg]-DMSO): 8= 10.41
(s, 1H); 7.97 (d, 2H); 7.90 (s, 1F);
7.84 (s, 1H); 7.76 {d, 2H); 7.67 (4,
1H); 7.54-7.42 (m, 5H); 4.47 {d,
1H); 4.36 {d, 1H); 3.60 {5, 21); 3.43
{m, 4H); 3.39 (s, 3H); 2.42 {m, 2H);
2.34 (m, 2H); 1.93 (s, 3H);

ethylsuifanyl)-biphenyl-4-
carboxylic acid [3-{7-amino-1-
methyl-2-o0xo-1,4-dihydro-2H-
pyrimido[4,5-d]pyrimidin-3-
yl)-4-chloro-phenyli-amide

2-28 3'-Morpholin-4-ylmethyl- (400 MHz, CDCls): 3= 8.98 (s, 1H);
biphenyl-4-carboxylic acid [3- | 7.98 {d, 2H); 7.95 (s, 1H); 7.88 (s,
{7-amino-1-methyl-2-oxo0-1,4- | 1H); 7.71-7.67 (m, 3H); 7.55 (d,
dihydro-2H-pyrimido{4,5- 1H); 7.46-7.38 (m, 3H); 7.32 (4,
d}pyrimidin-3-yl)-4-chloro- 1H); 5.05 (s, 2H); 4.64 (d, 1H);
phenyl]-amide 4.53 {d, 1F1); 3.81 (t, 4H); 3.69 (s,

2H); 3.45 (s, 3H); 2.61 (brs, 4H);

2-29 3'-(1-Carbamoyl- (400 MHz, [Dg]-DMSO): 8= 10.55

(s, 1H); 8.07-8.01 (m, 3H); 7.97 (s,
1H); 7.86 (d, 1H); 7.80 (d, 2H);
7.73 {m, 1H} 7.70-7.50 {m, 3H);
7.49-40 (m, 2H); 7.12 (br s, 2H);
6.75 (br s; 1H); 4.62 {d, 1H); 4.50
(d, 1H); 3.98 (g, 1H); 3.27 (s, 3H);

1.39 {d, 3H);

05/009322




ylmethyl)-biphenyl-4- (s, 1H); 7.97 (d, 2H); 7.90 (s, iH); carboxylic acid
[3-(7-amino-1- 7.84 (s, 1H); 7.76 (d, 2H); 7.67 (d,
eth I-2-0x0-1,4-dihydro-2H- 1H); 7.54-7.42 (m, 5H); 4.47 g
Wé)y%?ﬁm AR dlpyrimidin-3- 1H): 4.36 (d, iH); 3.60 (s, 2H); 3 AGT/EP2005/009322
yl)-4-chloro-phenyl]-amide (m, 4H); 3.39 (s, 3H); 2.42 (m, 2H); 2.34 (m,
2H); 1.93 (s, 3H); 2-28 3'-Morpholin-454methyl- (400 MHz, CDC13): 8=
8.98 (s, 1H) biphenyl-4-carboxylic acid [3- 7.98 (d, 2H); 7.95 (s, 1H); 7.88
’E:kénﬁﬂém "".”e“li(‘j@'ﬁ'%!i‘:ﬂdjnﬁfné“); 7 TI-7.67 (M, SFH-RRR(T,
Ihyqug 2H4{pyrimido[4,5- 1H); 7.46-7.38 (m, 3H); 7.32 (d,
dipjaemiding33yzApehleneyidhiyidoetints, -2H)ob. 4 gl, (L) - I oyl lsanicks
53 (d, 1H ;tﬁp&kr(ﬂ#tﬁr%@lésa@ﬂ)ﬁ -3.45(31BH),92. Gk {prIs);4H3); (2-29

4
3 -(l-Carba 'T{é, Zt@elMHthS[ Qﬂl@@%(fm 211); 8.01 (s, 1H);
e ﬂ%@%@%‘g 8.p1- ‘QI'—’IW?W(% cHipokRED

thylsulfany I)d'

abid [3-(7-a~rﬁ -l 07 80 6Ct IH) 4 rf}ﬁfi 64
rrethyl-2-oxop :@ Cyfs’nflm 1H ;('127,1 4 45 (4, 2H);
pyrimido[4,5- pyr|m| in- 3 749 40 (m, 2H); & s’ ): 2.89 S,’

yl)-4-chloro-phenyl]-amide 6.75 (br's; 1H); 61.922@2 “—I);m
(q,IH);73:27(5, 3H); 1.397d, 3H); WO 2006/024487
PCT/EP2005/009322 -35 Example- Compound name H-NMR No. 2-30
3'-(2-Dimethylamino-ethoxy)- (400 MHz, [D6]-DMSO): 6= 10.58
biphenyl-4-carboxylic acid [3- (s, 1H); 9.93 (br s,1H); 8.31 (s,
(7-amino-l-methyl-2-oxo-1,4- IH); 8.09 (m, 2H); 8.01 (s, 1H);
dihydro-2H-pyrimido[4,5- 7.87 (d, 2H); 7.80 (dd, 1H); 7.59 (d,
dJpyrimidin-3-yl)-4-chloro- 1H); 7.46 (t, 1H); 7.34 (m, 2H);

(d 1H)




5

10

15

phenyl]-amide; compound 7.28 (br s; 2H); 7.07 (d, 1H); 4.64 with acetic
acid (d, 1H); 4.53 (d, iH); 4.45 (t, 2H); 3.55 (t, 2H); 3.29 (s, 3H); 2.89 (s,

W6|é|%);§2'32 gs, 3H); WO 2006/024487 PCT/EP2005/009322 -36- List of
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H2N N N O CH3 formula I, 5 wherein R' is hydrogen; fluorine; chlorine; or
(Cl-C3)alkyl; said alkyl being optionally substituted one or several times
with halogen; Q is alkylene or alkenylene; nisOorl; 10 R2 is cycloalkyl:
%%?oaryl said aryl or heteroaryl being optionally suk}’sﬁ%{ﬁ%ﬂ“&f?&%r’-z
two times by phenyl, pyridyl; pyrrolyl or indolyl; and all aromatic groups
being optionally substituted one to théee times by -CN; -CHO; -OH;
-O-alkyl; -NH2; -NH-alkyl; -alkyl-NH2; alkyl; 15 halogen; piperidinyl;
piperazinyl; N-methyl-piperaziny|; marpholinyl, 2-dimethylamino-ethoxy;
1-carbamoyl-ethylsulfanyl; N-m ﬁjifl‘i‘t§ é%fzinylmethyl;
N-acetyl-piperazinylmethyl or morpholinylmethyl; and pharmaceutically
aqgep@hkﬁyﬁﬂj@mg@ﬁmmz. The compounds according to claim 1,
wherein nis 0. 3. The compounds according to claim 1, wherein nis 1.
25 WO 2006/024487 PCTIEP2005/p09322 -38 4. The compounds
according to claim 1, wherein R'iS chloghiex5. Thegompounds according
to any one of claims 1 to 4, wherein R: ¢loallcyl; aryl or heteroaryl 5

said aryl or heteroaryl het 0 hstil Q] ne~gr-{wo times by
G
HNT N7 N7 o

CH,

formula I,

wherein

R'  is hydrogen; fluorine; chlorine; or (C;-Cs)alkyl; said alkyl being
optionally substituted one or several times with halogen;

Q  is alkylene or alkenylene;

n isQorl;

R®  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; -O-alkyl; ~-NHy; -NH-alkyl; -alkyl-NHj; alkyl;
halogen; piperidinyl; piperazinyl; N-methyl-piperazinyl; morpholinyl,
2-dimethylamino-ethoxy; 1-carbamoyi-ethylsulfanyl; N-methyl-
piperazinylmethyl; N-acetyl-piperazinylmethyl or morpholinylmethyl;

and pharmaceutically acceptable salts thereof.

2. The compounds according to claim 1, wherein

n is 0.

3. The compounds according to claim 1, wherein
n  isl
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phenyl, pyridyl; pyrrolyl or indolyl; and all aromatic groups being optionally
substituted one to three times by -CN; -CHO; -OH; -O-alkyl; -NH2;
-NH-alkyl: -alkyl-NH2; alkyl; halogen; piperidinyl; plperazmyl

%lf fperazmyl morpholinyl. 10 6. The compounds a 5&/&%@%"“9322

claim 5: Cyclohexanecarboxylic acid

(4-chloro-3-{7-amino-I-methyl-2-oxo-1%-

dihydro-2H- pyrimido[4 5-d]pyrimidin-3-yl}-phenyl)-amide; compound with
etic a¢id; 15 C ta ec a

(Ag ‘chl ?glef-({tﬂ% IHG- £ gczocx%xl? %erem

dihydr&2H wh}ﬁraw 5-d]pyrimidin-3-yl}-phenyl)-amide; compound with

acetic acid; Biphenyl-4-carboxylic acid

%Chloﬁf;cﬂn BURSs hm&ﬁ@iﬂ 5327 btk ARlaims 1 to 4, wherein
dihydr gH yr| id rgldln-31-yl} phenyl)- amlde

Biphe Egﬁ% Ef1f:oro 5. {7-amino- I-methyl-2-ox0-1,4-
dihydro- 2H BT @mhstﬁwmﬁrﬁﬁﬁsmw%b’ﬁwgmmg oSGty
acetic acid; @BeByhWﬂﬂly'Bﬂarbl‘ykthrﬂhuﬂl and

((j4hcr(!llor02|?| Ll ampingik BeNeiRX @pkidally substituted one to three times b}rf]
ihydro-2H-p yrm idin-3x y [ Q wit
acetic acid; ?%E\Léftpgyan‘ocgHP en - rlcar Hyrﬁ:kq ‘ﬁlé" i dﬁ(ﬂc&tﬁ? W
(4-chloro-3- iml@gﬁﬁhalpﬁﬁétﬁ%%%ﬂm pabpinsARRAoa B g oYL
pyrimidin-3-yl}-phenyl)-amide; WO 2006/024487 PCT/EP2005/009322

-39 N- [Brli-Amingshmethyhidaxekidrgihydro-2H-pyrimido [4,5-d]
pyrimidin- 3-yl)-4-chloro-phenyl]-4- (4 methyl-piperazin-1-yl)-benzamide;
N-[3-(7-Amnosl-meth é%%%%f‘% }6915052{'# MKB'@%&WMM%H 5
3-yl) -4- cYﬁoro pheny A-mor in-4-yl-benzamide;

N-[3-(7 B m—@eﬁwzi@%fldmmméw%maa -pRda o rRRERe
3-yI)-4-ghtara-phenid]-4-cyano-benzamide;

Cycioheintanecarboxylic acid (4-chloro-3~{7-amino-1-methyl-2-ox0-1,4-
dihydro-2H-pyrimido|4,5-d] pyrimidin-3-yl}-phenyl)-amide; compound

with acetic acid;

Biphenyl-4-carboxylic acid (4-chloro-3-{7-amino-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-amino-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-amino-1-methyl-2-oxo-1,4-
dihydro-2H-pyrimido{4,5~d]pyrimidin-3-yl}-phenyl)-amide; compound

with acetic acid;

4'-Cyano-biphenyl-3-carboxylic acid (4-chloro-3-{7-amino-1-methyl-2-oxo-
1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl}-phenyl)-amide;
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10 N-[3-(7-Amino-I-methyl-2-ox0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-
3-yl) -4-chloro-phenyl] -4-phenyl-butyramide; N- [3- (7-Amino-1
-methyl-2-oxo- 1,4-dihydro-2H-pyrimido [4,5-d] pyrimidin-

v‘g)ﬁ?eﬁ/ Pitbro-phenyl] -3-phenyl-propionamide; 1.5 PCT/EP2005/009322
N-[3-(7-Amino-I-methyl-2-oxo-I,4-dihydro-2H-pyrimido [4,5-d]pyrimidin-
3-)rl)-4-chloro-phenyl]-3-(2-hydroxy-pstenyl)-propionamide; N-
[3-(7-Amino- I-methyl-2-oxo-1,4-dihydro-2H-pyrimido [4,5-d] pyrimidin 20
3-yl)-4-gh Qrprmﬁﬂw]ﬁn(& mex@hpm;d)hg@e@ppm&dﬁm%h 5-djp Jrlrmdin—

[3-(7- Am| 4-dih 4 5-d] pyrimi

oy -SSR %9(3-%## SRR e
N-[3-(7-Amino-1-methyl-2-oxo0-1,4-dihydro-2H- pyr|m|d0[4 5-d]pyrimidin- 3
-71)-4- CN%Othﬁﬁéﬂ]: mla w:a@ﬁlqrwaﬁlyﬁﬁpmwﬁaﬁmﬂe hoypylicaeia

[3-(7-a I- -ox 4- d|h rimido, [4,5-d]
pyrimid n{r]é?ﬁ)n?f ) S/II‘TOI mé@ 1% %‘LZ -carboxylic acid

[3-(7-amino-I- methyl 2 -0x0-1,4- dlhydro -2H-
pyrimidﬂ‘}ﬁ(d]MﬁH@dﬂ%@ﬂm‘i‘-@%@fmp@ﬁ?&}bmﬁMﬂo[4,5~d]pyrimidin-
[3-(7- A i tha/ %f )ﬁr 4 d|h g(r?g 2H- %/rlmido [4,5-d] pyrimidin 35
3-yl)- 4 eny - ace Amide; WO 2006/024487
PCT/EP2005/009322 -40

N-[3-(754ming-keaathyl- %&K?}&r%dihyw&%ﬁmﬁ@iﬁi&?ﬂ@yﬂmﬁiﬂﬁdm—

3-yl)-4-¢hlor eny 2- aml
N-[3- (7%6\ w?‘o- ‘M t%l} ng&gghﬁ (%L%%ﬁw pyr|m|d0[4 5-d]pyrimidin-
3-yl)-4-chloro-phenyl]-3-pyridin-3-yl-propionamide;

N-[3-(7 mmn@-wﬂﬁaibw i?m@(‘ﬁl lz%ﬁd'hyﬂﬁarﬂﬂil@ygmﬁﬁiiﬂiﬁo@lwﬂﬂpb&iﬁﬁdinu
3-yl)-4- ‘i’j 9:Rhenylle: j Cfé/ &1‘9
th xyIR: ach

d
Benzo[bjthiophene-2-car Ioro-%-%’? -amino-I-methyl-2-oxo-
N-[3-(7-Amino-1-methyl-2-oxo0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-

3-y1)-4-chloro-phenyl]-3-(2-hydroxy-phenyl)-propionamide;

N-[3-{7-Amino-I-methyl-2-ox0-1,4-dibydro-2H-pyrimido[4,5-d}pyrimidin-
3-y1}-4-chloro-phenyl]-3-(3-amino-phenyl)-propionamide;

N-[3-(7-Amino-1-methyl-2-o0x0-1,4-dihydro-2H-pyrimido[4,5-d ] pyrimidin-
3-y1)-4~chloro-phenyl]-3-{4-amino-phenyl)-propionamide;

N-[3-(7-Amino-1-methyl-2-0x0-1,4-dihydro-2H-pyrimido{4,5-d | pyrimidin-
3-yl)-4-chloro-phenyl]-3-phenyl-acrylamide;

Naphthalene-1-carboxylic acid [3-(7-aminoe-1-methyl-2-oxo0-1,4-dihydro-
2H-pyrimido[4,5-d]pyrimidin-3-yl}-4-chloro-phenyl] -amide;

1H-Indole-2-carboxylic acid [3-(7-amino-1-methyl-2-ox0-1,4-dihydro-2H-
pyrimido[4,5-d]pyrimidin-3-y1)-4-chloro-phenyi]-amide;

N-[3-(7-Amino-1-methyl-2-o0x0-1,4-dihydro-2H-pyrimido{4,5-d] pyrimidin-
3-yl)-4-chloro-phenyl]-2-pyridin-3-yl-acetamide;
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25

1,4-dihydro-2H-pyrimido [4,5-d] pyrimidin-3-yl}-phenyl)-amide; N-
[3-(7-Amino-l-methyl-2-o0x0-1,4-dihydro-2H-pyrimido [4,5-
d p r|m|d|n 3-yl)-4-chloro-phenyl]-4-pyridin-2-yl-benzamide;
ino-I- -methyl-2-o0xo0-1,4-dihydro-2H-pyrimido[4,5
d]pyrlmldln -3-yl)-4-chloro-phenyl]-4-pyridin-4-yl-benzamide; and N-
[3-(7-Amino-I-methyl-2-o0xo0-1,4-dihyd#0-2H-pyrimido [4,5-
d]pyrimidin-3-yl)-4-chloro-phenyl] -4-(1H-pyrrol-2-yl)-benzamide. 20 7. The
compounds according to any one of claims 1 or 4, wherein nis 0; and R2

s er s Rl bl Ui s e Pl sl e

1- carbém@yi—@lﬂ@detpmyl 1R W@#M%ﬁe’#@zmlﬁ?ethyl N-

acetyl-piperazinylmethyl or morpholinylmethyl; WO 2006/024487

PCT/ER2005/009322. -41 e co n rdln 1 )
4'- Mor[ﬁﬂ) in- 4‘%@ %l&enyﬁ)ﬁc@?@& %: aC|d (90 nﬁlﬁgﬁn din
2-0X0- Iﬁyﬁif@dﬁmkpbﬁﬁﬂlﬂn@d{w@é}éﬂrﬁ@ww@&hloro phenyl]-
amide; 5 3'-(4-Methyl-piperazin-1-ylmethyl)-biphenyl-4-carboxylic acid

[3-(7- 3%:% (%) eth 172- o I 4 d|hyd o&%vagr)grﬂﬁl%%ﬁﬁg 4,5-d]pyrimidin-

p7rimi oro p

3'-(4-Aéell ﬁé@%@rﬁ@%@tﬁ%%ﬁﬁhﬁ%%ﬁ?@éxyl|c acid [3-(7-amino-
1-methyl-2-ox0-l,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl)-4-chloro- 10

phenyl]-amide; 3'-Morpholin-4-ylmethyl- blfhenyl -4-carboxylic acid
[3-(7- -arBasg h}mhene 2-carboxylic acid (4-chloro-3-{7-amino-1-methyl-2-oxo-

2-0x0-114-diltydro- 28 jpyitniithd [ 55d0hpyrintdira 34y Fplieshilbraaplvenyl]-
amide; 3'-(1-Carbamoyl-ethylsulfanyl)-biphenyl-4-carboxylic acid

[3-(7-an}l\ﬂ?3- !_(7 -Amino-1-methyl-2-oxo-1,4-dihydro-2H-pyrimido[4,5-
d]pyrimidin-3-yl)-4-chloro-phenyl]-4-pyridin-2-yl-benzamide;

PCT/EPZOBS/OOQSZZ

N- [3—(7—Amino—1—methyl—ﬁ-oxo-1,4~dihydro—2H -pyrimido[4,5-
d)pyrimidin-3-yl}-4-chloro-phenyl]-4-pyridin-4-yl-benzamide; and

N-{3-(7-Amino-1-methyl-2-oxo-1,4-dihydro-2H-pyrimido{4,5-
d)pyrimidin-32-y1}-4-chloro-phenyl]-4-( 1H-pyrrol-2-yl)-benzamide.

7. The compounds according to any one of claims 1 or 4, wherein
n is0;and

R*  is phenyl
said phenyl being substituted one time by phenyl; and
all phenyl groups being substituted one time by 2-dimethylamino-
ethoxy; 1-carbamoyl-ethylsulfanyl; N-methyl-piperazinylmethyl; N-
acetyl-piperazinylmethyl or morpholinylmethyl;
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15 methyl-2-oxo- 1,4-dihydro-2H-pyrimido [4,5-d] pyrimidin-3-yl)-4-chloro-
phenyl]-amide; and 3'-(2-Dimethylamino-ethoxy)-biphenyl-4-carboxylic
acid [3-(7-amino-I-

W -‘68520-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-y|)-}A)E&FIZIIF@?&(Q95’609322

phenyl] -amide; compound with acetic acid. 20 9. A process for the
manufacture of the compounds accetding to formula I, (a) by reacting the
amino group in the compounds of the general formula 11 WO

2006/024487 PCT/EP2005/009322. -42 RZ N~~~ N NHZ McO2S NN O
. e eaning given nerein perore in claim 1, wit
i3 IR R A A e e iven herein before in claim 1, 5 with

a carboxylic acid of the general formula 11l O HOk(Q)nR3 Il wherein R3
has thesvidarphglgivenihereih ipferelid cadvoxy)lid &b GiE-treiamidmethyl-
derivative of formian LY. 241 byNLNE A@) R M @R SN L. Gld2oL¥héajithe

methylsulfonyl group is converted to the corresponding amine to 15 give
the corfipdtinds of the general formula |

3'-(4-Methyl-piperazin-1-ylmethyl)-biphenyl-4-carboxylic ~ acid ~ [3-(7-
amino-1-methyl-2-oxo0- 1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yi)-4~
chloro-phenyl}-amide;

3'-(4-Acetyl-piperazin-1-ylmethyl)-biphenyl-4-carboxylic acid [3-(7-amino-
1-methyl-2-o0x0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl)-4-chioro-
phenyl|-amide;

3'-Morpholin-4-ylmethyl-biphenyl-4-carboxylic acid {3-(7-amino-1-methyl-
2-ox0-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl)-4-chloro-phenyl}-

amide;

3'-(1-Carbamoyl-ethylsulfanyl)-biphenyl-4-carboxylic acid [3-(7-amino-1-
methyl-2-ox0-1,4-dihydro-2H-pyrimido {4,5-d] pyrimidin-3-yl)-4-chloro-
phenyl]-amide; and

3'-(2-Dimethylamino-ethoxy)-biphenyl-4-carboxylic acid [3-(7-amino-1-

methyl-2-ox0-1,4-dihydro-2H-pyrimido{4,5-d]pyrimidin-3-yl)-4-chloro-
phenyl]-amide; compound with acetic acid.

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

(a) by reacting the amino group in the compounds of the general formula
Ii



-43-Z 1IN N H (Q)-R' H2NN NO CH3 | (c) if desired converting said
compound of the general formula | into a pharmaceutically acceptable

salt. 5 10. A medicament containing one or more compounds ac_cordin((); to
Wa%@%{%ﬁsélaims 1 to 8 as active ingredients together with PCT/EP2005/609322

pharmaceutically acceptable adjuvants. 11. A medicament according to
claim 10 for the treatment of cancer. 40-12. The use of one or more
compounds according to any of the claims 1 to 8 for the manufacture of
medicaments for the treatment cancer. R

P E\

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

5 with a carboxylic acid of the general formula III
O

HOJJ\

(@)—rR®

8]

I

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

10 to give the amide derivative of formula IV

R

O
Ni/Y\NjQﬁ)K(Q)rRS
DS

vV

(6) the methylsulfonyl group is converted to the corresponding amine to

15 give the compounds of the general formula



- 43 -

R?‘.

O
Y § o
A A " |
HNT "NT N7 To
CH,
I

(¢} if desired converting said compoﬁnd of the general formulal into a

pharmacentically acceptable salt.

5
10, A medicament containing one or more compounds according to any of the
claims 1 to 8 as active ingredients together with pharmaceutically acceptable
adjuvants, '
11. A medicament accor&jng to claim 10 for the treatment of cancer,
10 12, The use of one or more compounds according to any of the claims 1 to 8 for

the manufacture of medicaments for the treatment cancer.



