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6- ( 2- ALKYL- PHENYL) - PYRI DO 2, 3- D! PYRI M DI NES USEFUL AS
wEROGEBME2 KI NASE | NHI BI TORS The present i nvent POTYEP2005/010126
rel ates to novel 6-(2-alkyl-phenyl)-pyrido[2, 3-
d] pyrimdines, to a process for their manufacture,
6-( 2~ALE@LIQ'P§§W%.5]L %ﬁ%@tﬁ'ﬂbnﬁmtln%m@r@sﬁeﬁ' As TR AG! Hﬁs?s INHIBITORS
wel [ "as the use of these conpounds as pharnaceutically
5 active agents. Sonme substituted bicyclic nitrogen
heterocycl es are known in the art for their protein
ki nase, as well as their tyrosine kinase inhibitory
activity. WO 02/090360 discl oses
pyrido[ 2, 3-d] pyri m di nes useful as kinase enzyne
i he bi presenit andvdmiont heelatty ead memivebf 6-(2-alkyl-phenyl)-pyrido(2,3-
h .ql | t] icseases 0 Q dj .
pHOG R T bieked BE R mer i Thciaihy L ARG themm
dppy theii manefagiirpaowel as tiernas of ithdse bpmppsndsas fhermadsatically
5 t5&ﬁkgggﬁ&pf bone disorders, cancer and signalling
di sordérs in general. WD 96/15128 di scl oses
6-aryl -pyrido[ 2, 3-d] pyri m di nes as inhibitors of
PE&Inei sibstititedsbioglisi niedes ab@rdcPtled B ki®ad MBNthe Qft for their
athgo clerosis [

t i i. 15. b i.al
" hr e e am L AT BN Blehie BT RB gL adi g LT hnepaco
i distloees glyoide2nedipyoineidinles tigafdtasr kinatehamrzeme émtebiters aad for the
neeel 8 PR FSIBRRACS diki, an | mproved t herapeut i c
i ndex, as I np

suc rove activity, tolerability,
selectivity or stability to nanme only a few WO
10 g@@_@/ogxt%_%é@ﬁ P@élgﬁgo%b%Q%Gwn%tﬁniﬁge c&rrﬁéﬁ’\fbfsf of plyridcl)[2,3-
ivatives are new conpounds o gener a rmul a
ROTRYE{TEIne % Prig N RAREN DRSS P i Eomahier droesiigrders,
| sandeHE dignaling; disorders in general.

WO 96/15128 discloses 6-aryl-pyrido[2,3-d]pyrimidines as inhibitors of protein
tyrosine kinases and for the treatment of atherosclerosis, restenosis, psoriasis,

15 bacterial infections and cancer.

Despite the progress documented in the above-mentioned literature, there remains
a need for new compounds with an improved therapeutic index, such as improved

activity, tolerability, selectivity or stability to name only a few.
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R2 is -C(O-NHalkyl or -C(O-Nal kyl)2, all alkyl
groups being optionally substituted with -OH,

wo Nidgabdeyt ); 10 -N(al kyl)2; -heterocyclyl; oPCT/EP2005/010126

-NH S(O) 2-al kyl; R3 is heterocyclyl; 15

-NH-C(O -al kyl; -NHS(O) 2-al kyl; and R4 i s hydrogen;
or alternatlvely R3 and R4 ar@- adjacent and toget her
with the phenyl ring to which they are 20 attached
forma 4, 4- D oxo- 3, 4-di hydr o- ﬁ%@nbda* q@ zo |
1The pbsear@trﬁerwafevey @renaﬁ“@wnp GRS PRy 3
acceptable salts thereof. WO 2006/032452

PCT/ EP2005/ 010126 -3 The conpoun%s according to this
i nvention show activity as protein kigases inhibitors,
in particular src fan1|y tyrosine Ki nhi bitors,
and may therefore be 3& f \\h- at ment of

di seases medi ated by saidjtyrdsine|kinases. The famly
of tyrosine kinases pla role in the
regul ation of cell sighaling andNcel MR8 proliferation
by phosphorylating tyrgsine residues of peptides and
proteins. |napproprigtesactivation of tyrosine

ki nases is known R6 olved in a variety of

di sease states includiy-i nfl ammatory, i munol ogi cal,
CNS di sorders, or oncol ogPcal disorders, or bone

di seases. See for exanple Susva, M, et al., Trends
Pharmacol . Sci. 21 (2000) 489-495; Biscardi, J.S., et
al ., Adv. Cancer Res. 76 (2000) 10 61-119. Conpounds
of the present invention nﬁynb%absed as active agents
in theppfgyention and therapy of, for exanple,
transplant rejection, inflammtory bowel syndrone,
rheumatoid arthritis, psoriasis, restenosis, allergic
ast hne} Al zhei peCH; odi-683se,

R? is -C(O)-NH-alkyl or -C(O)-N(alkyl),, all alkyl groups being
optionally substituted with
-OH;
-NH(alkyl);
-N(alkyl),;
-heterocyclyl; or
-NH-S$(O),-alkyl;

R’ is heterocyclyl;
-NH-C(O)-alkyl;
-NH-S(O);-alkyl; and

R* is hydrogen; or alternatively
R*®and R*  are adjacent and together with the phenyl ring to which they are
attached form a 4,4-Dioxo-3,4-dihydro-2H-4lambda*6*-

benzol1,4]oxathiin-6-yl moiety;

and pharmaceutically acceptable salts thereof.
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Par ki nson, stroke, osteoporosis, benign hyperplasias
and cancer such as colorectal, 15 breast, |ung,

WEe@sH3463 pancreatic, gastric, bladder, ovariBECI/EP2005/010126

mel anoma, neurobl astoma, cervical, kidney or rena
cancers, |eukem as or |ynphomas, or in the

nanufacture of correspondi ng- ﬁedlcanents The

gonpounds of the present i nvention have surprisingly

een found to sho i mpr oved netabolic stablllt :
oirhes ggreops yacce Egr‘%\}ﬁ fvegtiop shey ﬁﬂ'&f@aﬁse r%m % finase
dﬁhllbitbltsl 1ﬁ§ﬁttﬁl§iﬂarsd%6 fdrlylﬁyoﬁfkébﬁld(klﬁmenlﬁbﬂ@tar z&di In@y therefore be

g@ﬁf {leg I{lﬁlét betocﬁ%s%rﬁggedg%cf %/r ?%c? é}r(%srllr?e L&R€The family of

;Ihmsmdﬂnases @ﬂdyy aadogpirabt eols al the ragdatidreot cell s1gnahng and cell

Il
SHCHLIATH 5, Bl R L oLt e
dndprrhpiriate miwafla@plﬁ pEosge lﬁ@laiies asknaye {pshe igrolypkin : Varlety of
g?%é%n n?cﬁﬁe'sonl‘?éjlllglﬁgp@%mhfbr ¥,hem@aHolHical S GNS disorders, or
|11 nesses,. espeg n s an

Arcsioa %é‘é’r%ﬁ’t Poherr dBEE- 5 lfqrr?xme rrﬁﬁ e G & ’o?rends
R ASP6N gting1 Mealiod aseAns; BikardisES, &reil.ehdy. Gdneert Resn¥6 (2000)
fﬂ’hﬁl means a saturated, straight-chain or branched-

cha

hydr ocar bon group containing from1l to 5,
preferably from1l to 3, carbon atons, such as nethyl,

eé%fpouﬂapf)%wpﬁes'eﬁfﬂ‘v%}’d y Qyﬁﬁh’as gctp/@ n%énts frr tlHE’E)i/éventlon

penty exyl as wel 1 eir 1so
praamyoﬁé@m Tangple gl ypplant w@qt@ﬁamf&amr@%@t bvel sgpdrome,

aﬂh'éﬁ{rhaﬂfnguﬁ)ﬁhﬁﬁ? dﬁékls,g Eé%t&%s@sallée it rh@!ﬂln@dC)OM@helwaf € Risease,
either ng 200 /0324 2 PCT/ EP2005/ 01

126 -4
VGBI e BrEoGRRI O boPIEmIBEETINGS 2P pichaich as colorectal
Shilasst,i t hireg. Posher alplaycrmmd;] ah&yit, lgaddeps avagian, melanoma,
ﬁge%zébgggrtetpgﬁjaé (()Z@ICV?Cal lggnéyeémengfza%rcgr%yl%hltYe!mlaéﬁr ?ﬁﬁﬁwmas, or in
ahhonmmrttfacrturﬁgoﬁ/qwﬁsﬁon@ng.meﬂicm@elaﬁsorrs whi ch contai ns
up to 3, preferably 1 or 2 5 heteroatons sel ected
|ndependently mN, O or S and the renalnlngbrln

Bg IS A 5BR PATSE IVEieh ARTTBEYUNGY ek to show
Oilhﬁpr@ﬂ&ﬂ |rMet§bk’§lSd Stbblﬂhe)d afdle 00 rselSétiK/euy,atogetﬂllefmﬁthV\att least the same
het er oc rou
n%c]]%%y%g?lgstss& Sp{éﬁlga lk}rfa egcorwi)airgg ég c?rggourPds knoYm in the art.
whi ch contains 1 or 2 heteroatons sel ected
' @%%g?ndoq'mthé/ {eEQH‘ yl\ghtlgn ?@ dhd ecto%{ Qb ybs %Hﬁﬁ’la I and
can’ be optiona tituted one or t 10 tinmes
apha@mcgmmﬂy@ﬁcmt@q: salisiage their gedritioatrrigdoBD ke preparatlon of
EXRMR) &Se-Bentid®Bd compounds, medicaments containing them and their
manufacture as well as the use of the above-mentioned compounds in the control
or prevention of illnesses, especially of illnesses and disorders as mentioned above

or in the manufacture of corresponding medicaments.

As used herein, the term "alkyl" means a saturated, straight-chain or branched-
chain hydrocarbon group containing from 1 to 5, preferably from 1 to 3, carbon
atoms, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, 2-butyl, t-butyl, n-
pentyl, n-hexyl as well as their isomers, preferably methyl or ethyl. “Optionally
substituted” alkyl groups are alkyl groups as defined above, which are either
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het erocyclic groups are pyrrolidinyl;
nmet hyl pyrrolidinyl; imdazolyl; pyrazolyl; 2-

woreaohps24py r azol yl ; di met hyl - pyrazol yl ; pi peri dPelyEP2005/010126

met hyl - pi peridinyl; norpholinyl, preferably
pyrrolidinyl and norpholinyl. Preferably the
substituent R3 in fornula | i% located in Para or neta
positLon to 15 -NH. An enbodi nent of the invention
are the conpounds of fornmula 1, whe
g O UREIRIOBG10T b PaSSH ey I OGHENGS SPE“‘:S‘E?% ohgfqrgbly such alkyl
Oisiat elfubstitafeioncel th - NH (al kyl); 20 -pyrrolidinyl;
-NH S(0) 2-al kyl;  R3 is norpholino;
-NHS(O) 2-alkyl; or -NHC(O-alkyl; and 25 R4 is
Miiertege fhetopcdyl tasnasddvetrsinRBeaand TIRAN GR IO baayilacanmatindr non-

t el W | t

aa?(?xﬁg{:ce %m%mwfri&l Lhe 1?1%9% atcfr%p %%ﬂ%%dllrugnlzs Iﬁﬁ%@aﬁl eferably 1or2
Beteroatpms seij:ctgd( Piendentiy frei Nt ¢ orgi)alm}gg@gyaggggfggg atoms
Wg&ﬁ%ﬂt%@ 12601 hH@r&@c@F@%@ e8pticHalll BEbstiineMbhOBr several
a‘cg@; w@é@gﬁﬁ% 3 ]I%F_pag &{;}Jelrgcyé](ybﬁ\/\'{rqqeﬂaq_e ]:%gtIHQ?%Wéhc saturated ring
pyith 6ldrdi fiyd atords(vdhidiHeaaitdiyh @ ne- Pletendatathnydlectdd independently

LT i o

Rémeéss b yadr arxgpe groupr ol alhyln'ahl,oheiSydefﬁ@eérpd 2over éxamples of such
%%ké%gﬁhc %ﬂglpts QUELDeFolitiAyE flehy BRI didyl;ighill &0l Sftazolyl; 2-

met%yl pyrazolyl; dim ethyl-pyrazolyl; piperidinyl; methyl-piperidinyl;
morpholinyl, preferably pyrrolidinyl and morpholinyl.

Preferably the substituent R’ in formulal is located in para or meta position to
-NH-.

An embodiment of the invention are the compounds of formula I, wherein

R? is-C(O)-INH-alkyl; said alkyl group is optionally substituted once
with
-INH (alkyl);
-pyrrolidinyl; or
-INH-S(O),-alkyl;

R® is morpholino;
-NH-S(O),-alkyl; or
-NH-C(QO)-alkyl; and

R* is hydrogen; or alternatively

R’andR* are adjacent and together with the phenyl ring to which they are
attached form a  4,4-Dioxo-3,4-dihydro-2H-4lambda*6*-
benzo[1,4]oxathiin-6-yl moiety.
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4, 4- Di oxo- 3, 4-di hydr o- 2H 4lanbda*6*- benzo [ 1,4 ]

wWo@x@blsi4nz 6-yl noi ety. Anot her enbodi ment of tPEI/EP2005/010126

invention are the conpounds of formula I, wherein R
is -CH3. Still another enbodi nent of the invention are
the conpounds of fornmula | 72715 wherein R is -CH3; R2
is-C(O-NHal kyl; said alkyl group is optionally

BEEE’H&):QE%J%%%)O% H%ﬁmvr\ii’ﬁtogg;qNgg %ﬁl%)héllil(ilsnogf?of A rI?xlNilgriepr}/ ¥
- 2-al kyl.; - P i

hydr géen; or®a E%}?ﬁg{?@g‘?{% ‘%{%L%Y’QE(Q?@%%F%XE?& “and
t oget her wi t pyrtdlelipheyO) NHgthydenstiryetolidined car-e(0)-NH-

attached form[l 4_14\711:)5_' ~BevA- di hydro- 2H 4lanbda* 6* -
benzo [ 1,4] bilefle, NELS O aflol ety. WO 2006/ 032452
PCT/ EP2005/ 010126 -6 Anot her enbodi ment of the

i nveRti on arsmeehelsiyounds of fornula I, wherein R

00 1 it e o

} } 3 ] nyt;

(O - NH- et h%@h@@kﬁ%& 1§ nyl or -C(O-NH 5
et hyRéne- NH SHibgah;lorlalterR3tivedy mor phol i no;

-NH S(0) 2-al kyl; or -NHC(O-alkyl; and R4 is

hydr Q88 r* are adjacent and together with the phenyl ring to which they are
attached form a  4,4-Dioxo-3,4-dihydro-2H-4lambda*6*-
benzo[1,4]oxathiin-6-yl moiety.

Another embodiment of the invention are the compounds of formula I, wherein

R! is -CHs.

Still another embodiment of the invention are the compounds of formulal,

wherein

R' is -CHs;

R? is-C(O)-NH-alkyl; said alkyl group is optionally substituted once
with

-NH(alkyl);
-pyrrolidinyl; or
-NH-S(O),-alkyl;

R® is morpholino;
-NH-S(O),-alkyl; or
-NH-C(O)-alkyl; and

R* is hydrogen; or alternatively

R®and R* are adjacent and together with the phenyl ring to which they are
attached form a  4,4-Dioxo-3,4-dihydro-2H-4lambda*6*-
benzo|1,4]oxathiin-6-yl moiety.
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10 Still another enbodi nent of the invention are the

conpounds of fornmula I, wherein R is -CH3; and R2 is
WO G{ep3NMsE et hyl ene- NH- CH3. Still anot her enbodPeeRP200$/010126
the invention are the conpounds of formula I, 15

wherein Rl is -CH3; R2 is -C(O) -NH et hyl ene- NH CH3;
R3 is norpholino; -NHS(O 2541 kyl; or 20
-NH C(O) - al kyI ; and R4 is hydrogen. Such conpounds

oA FehBE PO RIRIRbotheiyreationy the sorven il o) ey  whssio
pyri ngdi ne- 7-1§a@p[oxyl ic aci d
2- met hyl am no- et ﬁyl )-am de; 25

3- Met hanesul f onyl am no- phenyl ani no o-tolyl-pyrid
2 BEa) by ks AP R et hglaps )it a8l Q) NF-metTryiens.

2- met hyl am ﬁﬂfdﬁ/ﬂyl -AOYNH R lene- pyrrohdlnyl or —C(O)-NH-

2-(4- I\/brphol|n o-60to yl - pyrido
[2,3-d] pyri rﬁhﬁﬁ%ﬁ Nﬂqggﬁé&% sic acid

(2- et hyl am no- et hyl ) -am de. WD 2006/ 032452

PCT/ ER2005/ 019 tRGphelihoSti | | anot her enbodi nent of the
|nvent|on are&glll%é nds of formula I, wherein R
is -CH3; and é Zglﬁ'd H et hyl ene- pyrroI|d| nyl. 5
Still anot her-NAKdH) afl the invention are the

conpoptds of i ayapdké. !, Wwherein RL is -CH3; R2 is
-C(O - NH net hyl ene-pyrrolidinyl; R3 is norpholino;

(
2-
0
(

Still another embodiment of the invention are the compounds of formulal

>

wherein
R! is -CHs; and
R? is -C(O)-NH-ethylene-NH-CH.

Still another embodiment of the invention are the compounds of formulal,

wherein
R' is -CHs;
R® is -C(O)-NH-ethylene-NH-CH3;
R? is morpholino;
-NH-S(O),-alkyl; or
-NH-C(O)-alkyl; and
R* is hydrogen.

Such compounds are for example:

2-(3-Acetylamino-phenylamino)-6-o-tolyl-pyrido[2,3-d] pyrimidine-7-carboxylic
acid (2-methylamino-ethyl)-amide;

2-(3-Methanesulfonylamino-phenylamino)-6-o-tolyl-pyrido[2,3-d] pyrimidine-7-
carboxylic acid (2-methylamino-ethyl)-amide; and

2-(4-Morpholin-4-yl-phenylamino)-6-o-tolyl-pyrido[2,3-d]pyrimid ine-7-
carboxylic acid (2-methylamino-ethyl)-amide.
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10 -NHS(0) 2-al kyl; or -NHC(O-alkyl; and R4 is
hydr ogen. Such conpounds are for exanple: 15

WQ@2{08/03161 yl am no- phenyl am no) - 6- o-t ol yl - pyr i de¢REB2003/010126

yrim di ne-7-carboxylic acid

(pyrrolidin-2-yl nethyl)-am de;

2- ( 3- Met hanesul f onyl am no- phényl am no)-6-o-tol yl -pyrid
0 [2,3-d] pyrlmdl ne-7- carboxyllc aC|d

(pyrroljdin- nmet h am de; and
(Silierashen Proadimensdn i ision 6ro Foipmagyplygformda
ZW}%r@lh pyrim dine-7- 20 carboxylic acid
(pyrrol idin-2-ylnethyl)-anmide. Still another
enbodi' ment ofis 1Cié; andent i on are the conpounds of
formula I, wherein RLis -CH3; and R2 is
-C(O - NH et hyl ene- NH- S(O) 2-al kyl . 25 Still anot her
embod’nent  ofis t3©)i Nidemeihgleneperrehdndorpounds of
fornulal vvherelanls-CHS R2 is

O)M!\Igl- eth %ggenwkgsgl%%qvgng%ll}’ %\ft)b%gggl/p%%% 35 2of formula I,
- N 860) 2- aI kyl; or -NHC(O)-al kyI and R4 is
hydrogen. 5 Such conmpounds are for exanpl e:
2- (3-Bcet yl ari$ seHphenyl ani no) - 6- o-tol yl - pyrido [2, 3-d]
pyrim di ne-7-carboxylic acid
(2- mgfzhanesul; 0
(3- I\/let hanesul % QEK/ )am nlglep QXL QMI%YG o-tol yl -pyrido
[2,3-d] pyrimdine-7- carboxyl ic acid
( 2- me¥ hanesulif BYyPRAHNRD- et hyl ) - ani de; and 10
2- (4- Mor phol i_npsyby,piIeaydram no) - 6- o-t ol yl - pyri do[ 2, 3-

dl pyrim dine- {ay o(0)-alkyk and

R* is hydrogen.

Such compounds are for example:

2-(3-Acetylamino-phenylamino)-6-o-tolyl-pyrido[2,3-d] pyrimidine-7-carboxylic
acid (pyrrolidin-2-ylmethyl)-amide;

2-(3-Methanesulfonylamino-phenylamino)-6-o-tolyl-pyrido[2,3-d] pyrimidine-7-
carboxylic acid (pyrrolidin-2-ylmethyl)-amide; and

2-(4-Morpholin-4-yl-phenylamino)-6-o-tolyl-pyrido[2,3-d | pyrimidine-7-
carboxylic acid (pyrrolidin-2-ylmethyl)-amide.

Still another embodiment of the invention are the compounds of formulal,

wherein
R! is -CHas; and
R? is -C(O)-NH-ethylene-NH-S(O),-alkyl.

Still another embodiment of the invention are the compounds of formulal,

wherein
R! is -CHj;

R? is -C(O)-NH-ethylene-NH-$(O),-alkyl;
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carboxylic acid (2-nmethanesul fonyl am no-ethyl)-am de.
Anot her enbodi nent of the invention are the conpounds

wo@koobosed a |, wherein R is -CF3. Still anotbher/EP2005/010126

enbodi nent of the invention are the conpounds of
formula I, 15 wherein R is -CF3; R2

i s-C(O)-NHal kyl; said alkyt8group is optionally
substituted once wth -NH(al kyl); 20 -pyrrolidinyl;

or -NHS(0)2-alkyl; R3 is morpholino;

“NH K0) 2- al KPOTRROINONH C(O) - al kyl ; and 25 R4 is
hydrogen; or -HiH-s(@alllwgloy R3 and R4 are adj acent and
together with epy] ring to which they are
attached for ﬁ]\%{]@@pﬁﬁ%{@% 4- di hydr o- 2H 41anbda* 6*
benz®" 1, 4] iohkalhrbgenn- 6-yl i ety. WO 2006/ 032452

PCT/ EP2005/ 010126 -9 Still another enbodi nent of the

i nvention are the conpounds of forrmula I, wherein R

i Bich cp@pomadsiase foce@mMet et hyl ene- NH- al kyl |

-C(O) - NH net hyl ene 5 pyrrolidinyl; C )
- bﬂﬁwﬁa@w&rpbﬁylwmpﬁﬁr%Fq%xlrw‘\e/s&doi?@%-éiPmmldme-7-cafboxyhc
edcyizemethhhtsS(fehBaldoyéthyl) Rahidg mor phol i no;

-NH S(0) 2-al kyl ;" or -NI—ZC(O)-aI kyl; and 10 R4 is

hy- (5 -d0eiineqil foalylaafinapheeflymino ) -6-o-tolyl-pyrido[2,3-d] pyrimidine-7-

carboxylic acid (2-methanesulfonylamino-ethyl)-amide; and

2-(4-Morpholin-4-yl-phenylamino)-6-o-tolyl-pyrido{2,3-d] pyrimidine-7-

carboxylic acid (2-methanesulfonylamino-ethyl)-amide.
Another embodiment of the invention are the compounds of formula I, wherein

R! is -CFs.

Still another embodiment of the invention are the compounds of formulal,

wherein

R' is -CFs;

R is-C(O)-NH-alkyl; said alkyl group is optionally substituted once
with

-NH(alkyl);
-pyrrolidinyl; or
-NH-S(O),-alkyl;

R? is morpholino;
-NH-S(O),-alkyl; or
-NH-C(O)-alkyl; and

R* is hydrogen; or alternatively

R*>and R* are adjacent and together with the phenyl ring to which they are
attached form a 4,4-Dioxo-3,4-dihydro-2H-4lambda*6*-
benzo[1,4]oxathiin-6-yl moiety.
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R3 and R4 are adjacent and together with the phenyl
ring to which they are attached forma

W@ 2006B1XD- 3, 4- di hydr o- 2H 41anbda*6* benzo [ 1P@{/EP2005/010126

oxathiin-6-yl moiety. Still another enbodi ment of the
i nvention are the conpounds of formula I, 15 wherein
R is -CF3; and R2 is -C(O =HRH net hyl ene pyrrolidinyl.
Still another enbodi nent of the invention are the

conmpounds of fornul a wherein 20 is -CF3; R2is
S@éloynwhsrnéfrxbyﬁlé@ﬁéltp@f Fhs irafeﬁwn af‘Réﬁ’i’ §0%’Pﬁﬂgﬁ jofy Jormula I,
WH&0O) 2-al kyl; or -NHC(O-alkyl; and 25 R4 is

hydr ogen; or al ter natively R3 and R4 are adj acent and

t ogether wit ks 1Q%g; phenyl ring to which they are

attached form a 4, 4- D oxo- 3, 4-di hydr o- 2H 41lanbda* 6*

b 1,4 /

ooncer 1.4 st stla RSN AN e
exanpl e: 2- ( pyNoligingh i GQ)-HH- ptﬂw 9¢@mrﬁb§mﬁLor -C(0)-NH-
(2-trifl uororgg{ylf%l 0R )ZUa]Ryl“ do [ 2, 3-

d] pyri m di ne-7-"car boxyl ic acid

(pyrralidin-2 am de;
2-( 3- l3Acetyl aﬁ%%@ﬂ?? ami no) - 6- (2-trifluoromet hyl - phe

nyl)-pyrido [-RE3SEDd]ablytsiori di ne-7-carboxylic acid
(pyrrolidin-25 ani, de;

2-(3- I\/Et hanesul ﬁbpar]ﬁ)yﬁgn%hen | am no)-6-(2-trifluorom
et hyIR phenyl )lsh)pyogedlo{)Qal&mqthpﬁ;ri m di ne- 7- car boxylic
acid (pyrrolidin-2-ylnethyl)-am de; and

2- (4, - qe0-33 ﬁi)gdeﬂyé}f@togﬂhérmm%*p@lehﬁg%QB whidh they are

oxat hi'i n-6-yl am.nog) - 6- ( .
trifluoronet P C}tﬂgiétﬂW)a4pﬂyPF(B‘8[J924“§1}B’}ib‘§/|2Hn%1€IWP€a P tarb
oxylic acid (beyzd[0)4ehathigr-6-3Dmylatet hyl ) - ami de.

Still another embodiment of the invention are the compounds of formulal,

wherein
R! is -CF3; and
R? is -C(O)-NH-methylene-pyrrolidinyl.

Still another embodiment of the invention are the compounds of formulal,

wherein
R' is -CFs;
R? is -C(O)-NH-methylene-pyrrolidinyl;
R® is morpholino;
-NH-§(O),-alkyl; or
-NH-C(0O)-alkyl; and
R* is hydrogen; or alternatively

R?>and R* are adjacent and together with the phenyl ring to which they are
attached form a 4,4-Dioxo-3,4-dihydro-2H-4lambda*6*-
benzo[1,4]oxathiin-6-yl moiety.
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Still another enbodi ment of the invention are the
conpounds of fornmula I, wherein R is -CF3; and R2 is

WO G{ep3MsE et hyl ene- NH S(O) 2-al kyl . 15 Still anpCTEP2005/010126

enbodi nent of the invention are the conpounds of
formula I, wherein R is -CF3; R2is

-C(O - NH et hyl ene- NH- S(0) 2+ épkyl R3 i s norpholino;
20 -NH-S(O 2-al kyl; or -NHC(O-alkyl; and R4 is
hydrogen; or alter natlvely R3 and R4 are adjacent and
tSB ONRPOURIds ATe ée’ﬁm?l ring to which they are

B0t Doty 60 Ui B e BRI 247 2
Hpyrexidinel Bcarboxylic acid (pyrrolidin-2-ylmethyl)-amide;

2-(4- I\/brpholln41y henylamno)-6(2tr|fluororrethyl
pHErMderdpyiniodiehdnglagrnal} 6-p3tiifatomethyl-phembkpyrido[ 237 d

(B TBLATRE hkomyl Aoy sLhyha e HA006/ 032452

05/010126 -11 3- Acet yl @m no- phenyl ani no)
283- M@ﬁﬁﬁéﬂf@@ﬂ%ﬁ{ﬂma@nﬁm% A 2tFifl @ bt pbnyl)-

@?rlh&'@ ag)élgﬂn’?lgr A llhgiglgf Fﬁ}ii fpyrgﬁhda%Z ylmethyl)-amide; and
L e

anﬂlnbr()ﬁ}eﬁsﬂ-tphﬂméhpﬁmdg{lzérd ppe@idipe-y- caﬂjomsﬂlqjeadaé@trrohdm 2-
% 45?11 Q}rg 4-di hydr o- 2H 41lanbda* 6* - benzo[ 1, 4]

?R ylamno) 6- ( 2-
561 f 4 AR QMBLBY dinRie N Qhepﬁﬁrvér?{fbr{ 4rS318H compounds of formula I,
Nélel m di ne- 7- carboxylic acid

Fdhesul f ony! ami no ethyl) - am de. Anot her enbodi nent
of t e i nventi %&L a process for the manufacture of
t he 10 conpiitd® Bcording to this invention, wherein

R? is -C(O)-NH-ethylene-NH-S(O),-alkyl.

Still another embodiment of the invention are the compounds of formulal,

wherein
R’ is -CFs;
R? is -C(O)-NH-ethylene-NH-S(O),-alkyl;
R’ is morpholino;
-NH-S(O),-alkyl; or
-NH-C(0O)-alkyl; and
R* is hydrogen; or alternatively

R®>and R* are adjacent and together with the phenyl ring to which they are
attached form a 4,4-Dioxo-3,4-dihydro-2H-4lambda*6*-
benzo[1,4] oxathiin-6-yl moiety.

Such compounds are for example:

2-(4-Morpholin-4-yl-phenylamino)-6-(2-trifluoromethyl-phenyl)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (2-methanesulfonylamino-ethyl)-amide;
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a) the carboxylate group in the conpounds of formula
(I''1r) R NMSNNOH formula (I11l1), wherein R has

wao bwessysl fi cance gi ven above for fornula (1), PCEEP2005/010126

converted into 15 an amide derivative of formula (I1V)
R N\ MSNNR2 formula (I1V), wherein R and R2
have the significance given- ébove for formula (1); WO
2006/ 032452 PCT/ EP2005/ 010126 - 12 b) the sul fanyl

group in the conmpaunds of for ( onver to
t¥ré3 Aseiles perdeRga R dxi e etk%?h? thS%‘e g
g8 1P Ani8ine.)7-EddbStylit d&l&@Z-&Yetlﬁd'iﬁsdlﬁﬁnpﬁﬁtmN&t}@ﬁl)l drides of
formula (VI) N R4 R3 5 formula (VI) wherein R3
a3 Rethavsulfdre/lanigo fheaplamén i 6+ Entrithwreme iyl -phenylit a

0 he

(P G T SRS ot o PG Bles IR bk no-cthy)
fanidet and 1), obtained from(c), is 10 converted |nto
a pharnmaceutically accep table salt. The derlvatlve% o

t Brd44dpierad3, &éhﬁrcazklr%larabdaa* iThaniphbélppiins §ylamino

a&ﬁﬁﬁﬁ&%&yﬁghényl)tﬁﬁm@i 3- nﬁﬁhﬂH m@aﬂb@ﬁyltty anyacid (2-

pro ess k e for the preparation of
aggyyl n;“f@ma%aﬁva/@r%@&ﬁds by the one skilled in the

art Such processes mhen used to prepare the

0 gPﬁ’ngle\é{%SOd Iito(r)fn}fle r?tlono{s 4 process for the manufacture of the

I Ca -accepta
compounds accordmg to this invention, wherein

a)  the carboxylate group in the compounds of formula (III)

formula (III),

wherein R' has the significance given above for formula (I), is converted into

an amide derivative of formula (IV)

R
N™ XY N
/m NN 2
MeS N R
formula (IV),

wherein R' and R* have the significance given above for formula (I);
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15 thereof, are provided as a further feature of the
invention and are illustrated by the follow ng

WO 2@6e3ant at i ve exanpl es of schene 1, in whi chPCURP®85010126

ot herw se stated Rl, R2, R3 and R4 have the

significance given herein before. Necessary starting
materials may be obtained bylZst andard procedures of
organi c chem stry. The preparation of such starting

g er Iy ﬁll%%}fl%?\g I8 8 b B st BorBREL NG Y dIADerted to the

exanpl es. / natively necessary starting

mat er icetrsspandingistEpxidd swwubywhish Seéuide $ewR 8dures to
those illustrated which are within the ordinary skill
of an organi ¢c_chem st. WO 2006/ 032452

PSY/ EFgtisitod OY e resppctiye quilingyof formulasfdy |\ \ A N
\S NNHz OCOOH S NNCOH (I1) (I11) 11 RR step
2 Nl step 3N \SSNNR\SSNNR2 (IV) O(V) RL N\
\'\ step4i i 2 HNNNR NNR4 ~Ra (1) (V1) R4
R3 Schene 1

R4

formula (VI)

wherein R? and R* have the significance given above for formula (1), to give

the compounds of the general formula (I);

d)  if desired said compound of the general formula (I), obtained from (c), is

converted into a pharmaceutically acceptable salt.

The derivatives of the general formula (I) or a pharmaceutically acceptable salt
thereof, may be prepared by any process known to be applicable for the preparation
of chemically-related compounds by the one skilled in the art. Such processes, when
used to prepare the derivatives of formula (I), or a pharmaceutically-acceptable salt
thereof, are provided as a further feature of the invention and are illustrated by the
following representative examples of scheme 1, in which, unless otherwise stated R,
R?, R® and R* have the significance given herein before. 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 by analogous procedures to

those illustrated which are within the ordinary skill of an organic chemist.
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Step 1: Substituted aryl pyruvic acids of formula (I1)

can be condensed with 4-Am no-2- 5
woreaohpbzed f anyl pyri m di ne- 5- car bal dehyde to gi RET/EP®05/010126

conmpounds of fornula (111). Said condensation

reaction can be performed under basic conditions, e.g.

with sodi um hydroxi de (NaOH)13in water or methanol

(MeOH) or 1,8- Diazabicycl o[5.4.0]undec-7-ene (DBU) or

potassiun1tert-bth§ late (KO Bu) in dinethyl

formam de ( 1- -2-pyrrolidinone ( NV

tetrah of yran (THF ternqtiyely, t he

Hsatifon react i per f of'ffed.in Qe

S Hof SO m acet at e. Reaqilo t
range from "reoom t@&np rabyre (RT) to %50
The appropriate carbgﬁylic aci ds of fornulamglll) can
be converted into th& anide 15 derivatives'0f formla
(1'V) by standard procedures known in the art. For
i nstance, WD 2006/ 032452 PCT/ EP2005/ 010126 -14 the
acid is first activatgd by reaction with a R!
carbodi i m de or carbony } m dazol e or oxalyl
chloride, and suhseguen eacted W t houtyd
wi t fiethe approliri af e [substit ulpd amine Thi[s r
i s—pest=peri i --Lnen—smﬁmnh%' 7R
CH2C12 or NVP at tertper &t ures rangi ng from O to 150
C. 5 Step 3: A netjyylthio or alternati¥ely &y ot her
al kylthio or arylthio group on position 2 of the
pyridopyrimdines of formilae (1V) can be converted
into a suitable | eaving Rgroup~by oxidation to the
correspondi ng sul foxi de of f la (V) or the
correspondi ng sul f gres~Soitat reagents are for
i nstggeg 3- Chl or opér oxlybepzoi ¢ 10 acid ( nCPBA) or
2=penzenesul f ony= 3-1 el ~8%aziridine in inert
solvegﬁs i ke dichl ornmethane (CH2C1l2 ), chloroform

action

( , or tert-butyl ether ( MIBE) at

t enpe %ures r an g frdnh-40 Cto + 65 C. Step 4:
The suy oxidsg el fones fromstep 3 can be reacted
in purified formor as crude 15 products wth the
anilines of formula (VI) toqgLygi2-anilino substituted

Step 1:

Substituted arylpyruvic acids of formula (II) can be condensed with 4-Amino-2-
methylsulfanylpyrimidine-5-carbaldehyde to give the compounds of formula (III).
Said condensation reaction can be performed under basic conditions, e.g. with
sodium hydroxide (NaOH) in water or methanol (MeOH) or 1,8-
Diazabicyclo[5.4.0Jundec-7-ene ( DBU ) or potassium tert-butoxylate ( KOtBu ) in
dimethyl formamide (DMF), 1-Methyl-2-pyrrolidinone (NMP) or
tetrahydrofuran ( THE ). Alternatively, the condensation reaction is performed in
acetic acid in the presence of sodium acetate. Reaction temperatures range from

room temperature (RT) to 150 °C.

Step 2:

The appropriate carboxylic acids of formula (III) can be converted into the amide

derivatives of formula (IV) by standard procedures known in the art. For instance,
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pyridopyrimdines of formula (I). The reaction may be
perfornmed in excess aniline as the solvent or in an

wo p@o3=sl vent | i ke CH2Cl 2i tol uene, acetonit rPCEEPIONMF)10126

di met hyl sul foxide ( DMSO) or NMP, and at tenperatures

in the range from0 C to 150 C. Acids like
trifluoroacetic acid (TFA) orl4hydrochloric acid (HQ)

may 20 be added to catal yze the reaction. |If nCPBA has
been used for the_ previous . oxidation step, .the forned
rthe peid idbetpctivaded by dessntioagith GaDRg wids s arbaath %Hﬂ dazole or
x4k U CRlofBY, SR UfbR§uéhtE fatbywithodduksdligor With the appropriate

reacti on sequepce sonme function roups on the .
Substh Rerp e rE R ot Pt EREouBe 8 Sndad SFygm s THE,
CIai@g b1 Nyl Ryataerpplercawres randigfenskiC telbli’f. t he art,
25 which can be cleaved off at the end of the
descri bed reacti on sequence. Exanples for such
ditert &ct i ng groups are tert.-butyl oxycarbonyl or
benzyl oxycarbonyl for the protection of secondary or
e thamphalteriafdvalnamy pihesalkylthie e awddun geoupron pesition 2 of

ABE Sy Ao RIMdiRs (b forATHL&OVI dAndecdtveted gitadla ahiabRl leaving
centéers "and can then be pres [

. nt a.racenjc [
GPVE dPY PREGDY et offf CTHETPRGHRPUE G of plprpila () the
seprspirriingedind 1SgithblekroyamtnetehfodSnitate 3-Bbloroperoxybenzoic
enant | Foy.inst Lastere j € i o
SIS SRS, o L0 TS5 LRI Gy i s i

S
tdiehlormetbaiac (1 &s cggprp@am (G Oh canmeiyl dartibytyl ether
40448 198 6y U BSrafghe (RimOiio VD1 2006/.032452
CT/ EP26057 010 18

126 - tartaric acid, mandelic acid,
malic acid, lactic acid or canphorsul fonic acid.
Attpanativel y separation of the enantioners can also
be achi eved by using chromatography on chiral
HPACoupfoakies omhilfoneaarfeoraeraped cirabé yeaatediih @loti6ed Tdven or as crude
conpounds ..accor di 0 tch epyryi nyvent i exiist:
HRRACT BTG el Je R AR CIND TV THVE O gy Bt lituted

sridopyfitnidines ehfoptratatic €lhd wattion mer bppatipanaiptexcess aniline
rbegsf ger%%%n@ gﬁvﬁg%'tnoﬂtﬁlﬁt t@@l‘vgr%taﬁﬁlé :Gﬁ@ﬁl%aﬁb{u%n&r acletonitrile, DMF,
Se- It salts that retain the biologica 0
gl yulieade GRMFP IsarY s 2t af remegriss Rudiegnge from 0 °C
f@r 180l €. (Acjdsaire tﬁiﬂ_&lorcﬁdl_ége dcifir(orA/s bt Apdreclilore badi(HCl) may
rgani.c, or inorganic_acids or ni.c. or_inorgani -
bR8 adaethls saldler (s acio et bat eXanpl o Fi g gprevious
dexiilatesh $tepritienforgedi m-edbdbengoisuchl asséntdnoidh| anile reaction
agh urﬂ%{%@?e‘?@tﬁe@%ﬁ@s hydr oi odi ¢ acid, sulfuric
acrd, s [ p‘iﬁ

am c aci d, osphoric acid and nitric acid,
and those derived from organi c acids

During this reaction sequence some functional groups on the substituents R* may
require the use of an appropriate protecting group known to those skilled in the art,
which can be cleaved off at the end of the described reaction sequence. Examples
for such protecting groups are tert.-butyloxycarbonyl or benzyloxycarbonyl for the

protection of secondary or primary amine functionalities.

The compounds of the general formula (I) 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 whiich 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-
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such as p-toluenesul fonic acid, salicylic acid,
met hanesul fonic acid, oxalic acid, succinic acid,

w@Rdosios245zi d, malic acid, lactic acid, funari cPEEP2005/010126

and the |like. Base- addition salts include those
derived from ammoni um potassium sodium and, 15
quat er nary ammoni um hydr oxi-dés, such as for exanple,
t et ramet hyl ammoni um hydr oxi de. The cheni ca

nmodi fi cati on of a p a ceutic co und i nt .
itartanye pgdh fmapdeliousr Wna‘ilév E’%g np u‘P’i CBMP glﬁéwffa gpig acid.
|Pﬂteglﬁa|£ﬂﬁrél yt Sepahitidhn of rﬂ% Oétﬁdtlombysg lciﬁlra| abﬁdla@ hﬁilﬂ@adl by using
abi | i ras i an it
a%roreﬁ%%ahaég PP ohase B et R i

P H and Wernmuth, G, (editors), 20 Handbook of

%%'hdg Q#ZO%%BO h\g?rL:s%gt {T‘ere}ﬁ?cgl jﬁamlgfl 1ﬁath@%1%1 of their

@hggnaq;upqa aqqqgablg@alts 4 l{ez@g‘@) ‘phqrmaguticalije acceptable salt”
%f%&okm%n@ﬁﬁeﬁﬂl zﬁgi 5&11&5‘1‘1 %al't@\'ﬁﬁ HabQRdaftfbot B4s that retain the

har nac i cal ce tab salts can ed as
hielpgia gtlve@es(j N rPioRaS P C(ﬁﬁapﬁﬁg% of fesgpila (1) and are
Foapel fbiodstable Hoa -tpkia rofgaedidd m@kgamce paﬂab'r or@n&aﬁr imerganic

d
&g%smégltd aéjl%dtaoglr & h]trc, lecé%cgegfoE gigﬁngle &flg 3 fierWﬁd %rgm m%‘fgsahlc acids
caps wsebydredilotic onsl, lgdudtgbons acih hw@q@mrbc orvsd, Fhfric acid,

asqfﬂurﬂ ﬁsicféghgﬁhgﬁp ac1ﬁ Qﬂf}ﬂﬁﬁc a lisegldbtﬁ0§£ heGH & krom organic acids

ormo Sup OSItOfIES or
rﬁ&ﬁ}é 5 eH‘Hl mg:les@foglc qdit rlcylisr 2pidf melpanes plfmis gridy jogaléc acid,

()sgt@%ﬁﬂaoa\éﬁ% RBAL |aelﬂeg1aﬁb araageyt h&dl ﬁigﬁ@ﬂaraaidh Qng tﬁarﬁkbeBase-
| nhe n onpounds accor ai.n

e B SRR M 5 GO TROHATR, ACOBL NG Lo and
%a&frnﬁiymmﬂnﬁnmm hiyérosidet, sntlo se,for exanmpleartetinaroethylammonium
er}lgll (%/)ﬁ chpr%{celgr{qbdlﬁg%?dnf c?ftae@{ar&aﬁgutqg‘al %mghhﬁd f’lﬂl)tassalt 1s

e can
c;atephxalqge W\@H lnabheb phavoagestical tChblln@Efs in @ragyei@solpie improved

eygltcl ﬁ'élﬁ& Lg}ﬁgﬁfﬂgzéﬂl‘tﬁﬁt Stg"r Fc?e&ggﬁa Gar ﬂoWa%ﬂft rar?(pfs%lublhty of
s
viRRROUNglg 5 1s gl 46666%6 in ﬁ&gf - B&) go1 Wv@utﬁ &3 editors),
2{@5&@11%%%5 BhiBarblc ERZQI0516) 1\&113@ Helvkbica Ill:dnf.rﬁl@ Adtk €VHCA), Ztirich
[ onte ature .o activ no
P e e R e e ehit s o™ P (W07 4PRES Case
of soft gelatine capsules. Suitable carriers for the

pﬁ?da)%%fq}xdgfacc%?!h lt(? % ﬁﬂgnt‘?(yr{ cgf}@ﬁa Qﬁac%ﬁﬂggﬂly%cceptable

cero and t
Sults san @%@draﬁ ém@hcfamensm ppogit g@ {9raE 04 pharmageusica seRarations.

STH@ h‘z(r?ﬂac&ftm@la{}l@ %gmt‘iﬁhka%’ bé"@&ﬁﬁnst@:ﬁ%@ ordBMey! iklghedform of
I quli an ar ceurlca
by G ohiSb et pnd S5 gD BBy APy Ees emulsions
S(ﬁﬂ $ilgpérisirs SThe admlmstratlon 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
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stabilizers, wetting agents, enulsifiers, sweeteners,
colorants, flavorants, salts for varying the osnotic

wpe@sosms2 buffers, masking agents or anti oxi de@i/BP2005/010126

They can also contain still other therapeutically

val uabl e substances. 10 An enbodi nent of the invention

is a medi cament containi ng -dife or nore conpounds
according to fornmula (1) as active ingredients

toget her with har maceuti cal |l y accept abJ e adj uvant s.
ﬁéﬁgt'ﬂi‘ér lkén%ﬁﬁl?fgﬁ% OB the hat ‘ilrr‘?v‘éﬁ{ﬁeoarftﬁeé Sggﬁtﬂl‘ﬂge&f’c%ﬁ’éﬁts are,
et i ubd8atepitedah thaiseasd ast g@ﬁlr&t @@sdlé@ 8iuitable carriers for

r.i at Jvati n of src.fan
PR RREBRGGS R salhier® d St he Rt 60 Fanhie VBl otyels. glycerol,
s\agdabfledjﬂcam‘amhe flike. Stlmeabier eatimsnfor ofupposiforiasmateo for- gxample,

nnwp Pérqgatr&‘eqﬁfea oH%xgé 2 g&lrnsh 1d %PﬂﬁEgp%g%§§§n4'\g‘% !

AVERt TONn 1 s
treatnent of cancer. Anot her enbodlnent of the

?ﬂahﬂ@ce‘uﬁcﬁ ?%?ﬁlo‘ﬁfs cAenGeo v rc%n@ﬁﬂ'@%d&%tlv&o solubilizers,
acc for the manufactur

reEa e megtlrfgo?gepﬁe qierTvestenery claals, Eje?di"’éﬁ“éﬁ glys for

i\f&r}hﬂgﬂﬂw efhbtad Qre@@iré Viaiffeed) rﬁafskﬁfgCagfeﬁm drYariti$:08amte They can
L na

h
A SR SR B aT R MG o or mul & (1)

as src fam |y tyrosine kinase inhibitors. Another

Conpo PlERhed of Nfe ! lgyﬁgﬁ?gﬂ asmgﬁln@arya? B8RO orbE more
sdogrRAUNAg- ﬁ@gtdlml try fRrauBEAl) -35r GciiYeeriagiedrdy etrestheppwith

%99@59&%@5@WP@&@@@&QQ@&Q;@l26 -17 Anot her enbodi nent

the invention is the use of one or nore conpounds
accordlng to fornmula (1) for the treatnent of
iﬂlﬁcbthl?m&hbbdﬁmen't mfubeimghtent 1s sdiiNSeditapomticdo s the thaatment of

dchlge%ge?s err?edmte 1na'é'% rrgnn&gltctn?afnohg? PIICerr%Pglc sfn% 1d %es

one or accor
to fornmula (1) for the treatnent of cancer.

pﬁl%t;{?l‘: eMbb&dlenP o8 Qgé AveRRoNRS sRRLRLAEME Fo r bdﬁe UsdaBibent of

| owm ng procedure; gh gl ass beads in
cademmatede 1@@5@0&9&%’5 Chlséﬁw(ti%mﬁéw@éﬁﬁ%eﬁ hal f of
the tube). 2. Add 50 ng conpound, disperse with
| um 9 vor t ?4
not er embodiment of the invention is said medicament for the treatment of

cancer.

Another embodiment of the invention is the use of one or more compounds
according to formula (I) for the manufacture of medicaments for the treatment of

diseases mediated by an inappropriate activation of src family tyrosine kinases.

Another embodiment of the invention is the use of one or more compounds

according to formula (I) as src family tyrosine kinase inhibitors.

Another embodiment of the invention is the use of one or more compounds

according to formula (I) as cell signaling-regulating and anti-proliferating agents.
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10 3. Add 2 m gelatin solution (weight beads: gelatin
solution = 2:1) and vortex. 4. Cap and wap in

w@baoaiosp4ean foi | for |ight protection. 5. PrepaP@I/BP2005/010126

counter balance for the mll. 6. MIIl for 4 hours,
20/s in a Retsch mll (for some substances up to 24
hours at 30/s). 15 7. Extra%ﬁ‘suspension from beads
with two layers of filter (100 m on a filter holder,

coup] ed t % reC|E Ent vi al entrifugation at 400 g
i tnmbodmenol. Edrtehon ot diadtr ey P mpdy cogpotnds
Reﬁﬁding\fbaidmnmga () tfdr thestehtnvait vfedlahenaody- nimmetegpsgical-, CNS

Iu rne is reached or extract is clear.
ZESOfgersE{??ne P Fd final volune with gelatin and

honogeni se. The above descri bed preparation yields

Mc{tﬁerséfﬁpcﬁﬂﬁfeﬁgéf fe ﬁqb&tfo%”'@‘wg QL§e f]oné OF T cbﬁ—}go{ﬂ?ds of

particl e sizes between e suspensions are
sfarmulell ecqosding g Ermagilli @attheotﬁ%anaﬁ@t Aerrcetised in the
in vivo pharnacoIC|net|c testings described 25 bel ow

nacolo act, t Th t t f
b R GebOatAtoR by thiamh gt wineBe flliving Rpogedure:

for the src-famly tyrosine kinases was shown by

o B0 E 0 S UE i R SMRABROCE ISP B (the beads fill hal f of

Par gretibe)s: Reaction mi xture: ATP 5M Peptl de (Ro +

Jﬁl%%d'?a@)m é&n@&dnﬁdé@%@@wﬁ%\#ﬁ@umrﬂ%o@t& pM PT66
Cl2 10 2 mM TCEP 50
|AE @gnl gelatin solutlon (weight beads: gelatm solution = 2:1) and vortex.

4. Cap and wrap in aluminium foil 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
30/s).

7. Extract suspension from beads with two layers of filter (100 um) 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 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 were used in the in vivo pharmacokinetic testings described

below.
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.



10

15

20

25

30

0,1 % Tween 20 pH 7.3 15 Enzyne: 2.5 Um Inhibitor:
max. 25 M mn. 0.42 nM WNaterial: 20 Eu-I|abelled

w@hb@spsmatsyr osi ne anti body: - for Lck G sbio MapCPEBBo#010126

- for Src ERG Wal |l ac PT66 Eu-WL024 (all conmercially
avai | abl e). Peptides: Ro:
NH2- A- E- E-E- | - Y- G E- F- E- A- K-R-K- K- CONH2, and 25
Jal33-Ro: Jal33-G Anmi nocaprylic
aci d- ﬁg E-E-1-Y-GE-F-E- A-K-K-K-K-CONH2, wherein
MG inhibiter-dssprharametetiied 640- N- hydr oxy succi ni mi de
ester; whereby both peptides were synthesized by an

timzed tsoI_i d phase peptide synthesis protocol
(%—%—B—fe‘ Fed. Proc. Fed. Amer. Soc. 30 Exp. Biol.
2ATR 1962) 412) on a BipMdser SMP350 peptide

hesh zer hontly, pepti de was assenbl ed on 160

%%@?%&%&?13?[}?1@(;) O D e e it ed
pol ystyrendaE8Rel phd8enhy repeatedly WO 2006/ 032452
PCT/ EP2005/1Q,10126 - 1% lgqnj ugating an twenty fold
excess of am no acids_ea protected by tenporary

Cc
B& i dine 1abile Fnoe né{’}%l permanent acid |abile
tert- Bu-, BOC- and O-tert-Bu-groups dependi ng on the

sj de in function., The s trate sequence
A%E@f—&@#EAKKKK was ﬁf%pfl\élg%ﬁrsm addi tionally nounted
with the spacer ami n@ mabi 8sEP Ani nocaprylic acid and

A ycin. After cleavagg Qfitifegd\+termnal tenporary
protecting group the stil]l attached and protected

peptide was | abel ed G tnlveen 28 fol d amount of

Li ght Cycl er- Red 640- N hgdr oxy succi ni m de ester
(purchased from Roche Diagnostics 10 GrbH) and
triethylamne. After 3 hrs. the resin was washed wth
Enzyme: 2.5 U/ml

Inhibitor: max. 25 pM
min. 0.42 nM
Material:

Eu-labelled phosphotyrosine antibody: - for Lck Cisbio Mab PT66-K,
- for Src EG&G Wallac PT66 Eu-W1024

(all commercially available).

Peptides: Ro: NH,-A-E-E-E-I-Y-G-E-F-E-A-K-K-K-K-CONH,, and

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

whereby both peptides were synthesized by an optimized solid phase
peptide synthesis protocol (Merrifield, Fed. Proc. Fed. Amer. Soc.
Exp. Biol. 21 (1962) 412) on a Zinsser SMP350 peptide synthesizer.
Shortly, the peptide was assembled on 160 mg (22.8 pmol scale) of a
Rink-Linker modified polystyrene solid phase by repeatedly
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D net hyl f ormami de and | sopropanol until the el uates of
the blue resin got colourless. The fully protected

wa@paelozdast ed peptide was renoved fromthe sol PCI/pPPRS&E010126

and released fromthe permanent protecting groups by
treatment with a mxture of 80%trifluoroacetic 15

aci d, 10% Et hanedit hiol, 5%!Phi oani sol and 5% Wat er .

The substrate was finally isolat ed by a preparative
reverse phase HPLC purifi i on. e purification

yi el ded 12 cszmﬁgatmqqmn@i éxcﬁé% ampifp @cigp geeh protected by
material ( |téfﬁp(5'ﬂaf ?1@Eﬁdme Thdlel Ba6E- 4nd pamape@vaid bpile tert-

Nt B DL e g A o

purified) fwetieonplhehadstater smucBte, AH@EI%EFBLKKKKhWaS N-

| . T |y
0 0 e VA AR RG5O, 1554ty TERLET pmine aci
counter; LiAquindcdpaylitl aaig anyls@lmin. B‘eftﬁkrﬁdi@?uq)ft the N-terminal

Bi onek 200 ﬁg f@@&ﬁﬁgl ?(91 the still attached and protected peptide
4- ( 2- hydr oxye |g neet hanesul f.oni ¢

ac

( HEPES) 25«%&? %hﬁ*e 8 okiof folmarsb AUk ERGTEFT Chéa 6s0-n-

E/LOCEem Ca: C&&cgﬂﬁldﬂg@t& \Eﬁﬁha@dr ﬁEﬂ}S ®bché Magnostics
rck Euro | ar boxye ne

hydr ochl or |C§BBH &%&“ft%\xfég‘%% S PReY s ashed with

Vel | ow vd])mre&lyﬂﬂounamiadbemﬁelqopmltesok/\mstﬂ tharebhésed the blue

from Fal Cor}gy@?%ogﬁi@{s Rk Ofﬂlly ‘;bg%tAEte(fl a[}ﬁtlalgéqu SEEYwas

I's pre-incu

sol uti on wirelovesofroes pl@m @ﬁ)lnﬂg phﬁ&@u:mds rq},efase;qq ﬁ‘pm thy permanent
accor di ng tofhi | t@éhtmgﬂﬁxﬂltﬁ Q%ny{@rgmb/@t?rﬁ%?oacetlc

grB

PCT/ EP2005/ O 12% j on, reac

started by aé %P&B‘ﬂ %t ﬁf;”é’amé%lnta]é ?ﬁgwﬁ?’ The
Pepti de an (qu’sTﬁﬁe wam ﬁnslub&elathelnlby s lpakpangive Teeerse phase HPLC

proceedi ng of e

Gorng-t1 o 16Sb R TP S Bk e PR K T HBE et
suitable wirt blpleamaéerlaééldephlhsate'f)h@ (dsmtltva‘raaesovcah}'béALDI
obt ai ned fr % trq)gg@, tes by using a non-Ilinear
curve fit r? Ltit sof re ( D Busi ness Sol ution Ltd.
Quilford, Surrey, UK)) I1C50 src IC501ck

Enzymes: Upstate Lck (p56', active), Upstate Src (p60°™, partially purified)

were purchased from UBI, Upstate Biotech, Inc. .

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

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

purchased from Falcon.
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
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Exanple-No. [M [M 1 0.0007 0.008 3 0.001 0.0118
5,7,8,9,11, 0.0005-0.005 0.001-0.020 14, 15 2, 17

wO2@6630135D50 0.020-0.050 In vivo assay on tuneCT/EP2005/010126

inhibition: To generate primary tunors, HT-29 col on
carci noma cells (ATTC HTB- 38 10 (2.5x106 in a volune
of 1001) are injected subcut@neously into the |eft
flank of female SCID m ce (SCI D bei ge (Severe

ine Immnodeflment / ge mice available fro
%Sﬂ?hé@’ pliQreFeactagn starged k@e?rdglﬁr% jeagiqrh groguse, ﬁ‘i’ntammgn)\
tlman@@F@ 366 subgqdés. shﬁﬁgmhag)rﬁ&ieﬂmghﬁmlsb&amon is

rl obt ai ped f
w%df@ erg s S BT o e o PRGBS b B it
iwell\pldte cealdef. ore use in the 15 experinent. Mce are
assigned to the treatment groups on day 9. For
gjaqc;upl ng (n = 12 mce per group), the animals are

i vediees can e pbtainetl fom herreagiioprrieaby UsingBenVigRURRI Ve

G (%Bfit sb&aaBD m%ﬁlnggs%nmomedt esllfczQReMpASKAr e
adm ni stered orally once per day as a suspension in

5% gelatine 0 22% NaCl with an admnistration
ol ume of 10 n1/kg brsedron act ual body waCghick.
Tr BsmpeiNd.s| 20 initlﬁﬁﬂ on day [10, and c r&f ed out
unti-1—day-301—thefina ay of the-study- K]
subcut &neous| pri nary Ot(lﬂ)ﬁﬁrs are nreasured t LS vveekly,
st artiglg on day 7 af @501 tunor cell inpl anb@ﬁi in

1 WO i Y-S Al| nnﬂ o
ywvwo UI IICIIQI U TS \I C1 IUL T allu V\ll Ut II} UDI ||U all CI CTU1 U ||

¢abipé ?, [he| vol u prl marly tuno ;
Usi nq4tf59 for rrul an%\ﬂ% = (length [ @ \i}a@

wHat )2 nadditiom, ll%mﬁw
25 anbidls s recorQ}I%i5 @P59 east twi ce wed2):0-FOnal |y

at the end of the study the tunors are expl anted and

ghed. WO 2006/ 035452 PCT/ EP2005/ 010126 -21 The
fIBIVI‘V(S\/ﬁSf?gY‘ékté‘ﬁ‘tﬂré%hl H¥®"t ef erences are provided to aid
t he understandi ng of the

—

T

r

h) an A r

To generate primary tumors, HT-29 colon carcinoma cells (ATTC HTB-38)
(2.5%10° in a volume of 100pl) are injected subcutaneously into the left flank of
female SCID mice (SCID beige (Severe Combined Immunodeficient / beige mice
available from Charles River, Sulzfeld, Germany)) using a 1 ml syringe and a 26G
needle. The HT-29 cells have been originally obtained from the NCI and deposited
in a working cell bank. The cells are thawed and expanded in vitro before use in the
experiment. Mice are assigned to the treatment groups on day 9. For grouping (n =
12 mice per group), the animals are randomized to get a similar mean primary
tumor volume of ca. 120 mm? per group. The test compounds are administered
orally once per day as a suspension in 7.5% gelatine 0,22% NaCl with an
administration volume of 10 ml/kg based on actual body weights. Treatment is
initiated on day 10, and carried out until day 30, the final day of the study. The
subcutaneous primary tumors are measured twice weekly, starting on day 7 after
tumor cell implantation, in two dimensions (length and width) using an electronic
caliper. The volume of the primary tumor is calculated using the formula: V{mm?]
= (length [mm] x width [mm] x width [mm])/2. In addition, the body weight of all
animals is recorded at least twice weekly. Finally, at the end of the study the tumors

are explanted and weighed.
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present invention, the true scope of which is set
forth in the appended clains. It is wunderstood that

worR@c031sL i ons can be made in the procedures SPCT/EP200$1010126

wi thout departing fromthe spirit of the invention. 5

Exanples Starting Materials a)

3- (2- Met hyl phenyl ) - 2- oxopropitoni ¢ acid 11g

2 Acet yl am no- 3- ( 2- net hyl - phenyl ) - aoryllo acid in 150
5M aqueous HO  were refluxed, f 5 hrs t

Thailoonb o moandst erepesaat BrVide @ Sdht Pﬁ@erstmfmg of the

%b&%&ﬁﬂﬁv&lﬁoﬁ@ﬂleﬁiﬂd REpEf WhikR et fortfes the taPpended claims. It is

hl o than The or n wer e ,washed, t
Ep s O TR AT oo, FroBf 35 8o ARG SR sk Fflnoue
dqmﬁongﬁophasqan&ofdmﬁmeﬂhbm pH 1 with HC1 and again
extracted with di chl oronet hane. The sol vent was

evaporated and the residues crystallized upon standing
fght at roomtenperature. It was dissolved in

@hgﬁhgngmghm@ne filtered, and again 15 evaporated at
The warm resi due was treated with acetonitrile

and cooled to yield a white precipitate.

Rﬁsl(m»mhylFﬁahﬂpmoﬁcbpmpdhﬁmdm onet hane / hexanes /

acetonitrile (6:2:2) gave 4.2 g of the title product.

b)

21 g/8t hebgdarhinanH(2-gaathytl glhghylppeiyio pdd 3ndl50ymi mVdiaqesotis ¢1CI
f tof %

\?Jée?é; )I(éc/ﬁdé(g% %fe % 5lhpsi nga‘F? aéitdh?onp gp gb‘@ mlh Bf)?@or éfr‘e "i‘ésultlng

CTIVERSiam tVag eoirecded ssverel tlgleggfgthldlgi glioalzeé ane. The organic phases

Biety wh Pk ﬂﬁeghﬁﬁdwﬁﬁr@n&e@wed\wal@nad%&ad{ QPSS tnuBous

n | at

2RI aegﬂiégfﬁg% |P§ﬂﬂfwaﬁws4/?l?%?%ﬁ%eﬂsa%%%ﬁh dishiremsge: The

adldaﬁt washerapopatedr endvie rekidadsedydtdlifa @o‘mftgﬁdlhg ®ver night at
Anot
68%1{1 e%er%tg?e OJ% ﬁ %ﬁs?r%gec?)m\’\@mﬁlo?cgrggtgaﬁ{ fél%rgﬁ/l:hﬁ]cg again

ture was
reemetdd aheerC v'ﬂmmmramsld@s wah drepied v theacgtasstile el gapled to

T wigke recf@ftﬁt@r R%‘Eﬂygﬂafhlﬁétﬁgl EQnP 'dlaﬂd\ﬂotrﬁktme I hRxanes /

e R gl Per b e ot e 1ol oL

di chl or onet hane, sol vent evaporated and the residue
R e

title product. WO 2006/ 032452 PCT/EP2005/010126 -22
1.05 g of the product from example a) were dissolved in 11 ml dry
dimethylformamide (DMF) and cooled to 0°C. 2.00g 1,8-diaza-7-
bicyclo[5.4.0Jundecene (DBU) were added dropwise and 5 min later 1.00 g 4-
amino-2-methylsulfanylpyrimidine-5-carbaldehyde were added. The mixture was
heated to 85 °C for 6 hrs. Another 0.2 g of ketoacid a) were added and stirring
continued for 12 hrs. The mixture was cooled, DMF removed under vacuum and
the residue dissolved in 150 ml water. After acidifying to pH 2 with HCI the crude
product precipitated and was isolated by filtration. The filtrate was extracted with
dichloromethane, solvent evaporated and the residue combined with the crude
product. Recrystallisation from dichloromethane / ether yielded 1.5 g of the title
product.
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c)
2- Met hyl sul fanyl -6-o0-tol yl -pyrido[ 2, 3-d] pyri mdine-7-c

w@edoensgd4sz acid (2- met hanesul f onyl am no- et hyl PCFEPI00%010126

0.50 g of internediate fromexanple b) were dissol ved
in2m dry dinmethylformam de (DMF) and treated with
0.221 g carbonyl diim dazol e?at- room 5 tenperature.
After 1 hrs 0.159 ¢

Ami no- et ) - met_hanes am de.were
mckgﬁﬂ@hﬁlﬁwlffwi/ -pr9- %Vldaﬁldpﬁ% mermlzinrﬁ & Car%@asﬁiﬁ aCM
Wek & hatkd 8o Blnind - d‘ﬂ]ﬂ;;hnﬁa@p of crude product isol at ed
by filtration. The filtrate was extracted with
di chl oronet hane, the organi c phase evaporated and the
r (E)S‘SiOdl# eforibienaediniet Hrdrhe exaniplelebpr welectdissolved in 2 ml dry

;GRS '%?BNF@ dnfid dthw“?ﬁ 0y BEERBRE dichRIARER: room

(Fﬂ?mﬁer{att(rez Az&emw lena | . By - 18-(8- Arongoretbxlh esalfiingyrianwere

' qHH 170 ﬁﬁ%ﬁwé rid stlrrmﬁ contlnued for 2 hrs 200 ml brlne were added and
am no thyl}-pyrrolid

r boxy
t erfis amoféﬂ@r PW@I&%@@@@ t fg%ﬂ?ﬂ eTlte)fﬁEréFen‘@aSoeXé@stea with
Ofdl&lﬁ’ém&eﬂiﬂnﬁoﬂi@wgﬁm&%hds@ bvaboried andiehesidild @netdhell with the

tert: butyl ur chased. Yiel d
68 efiust T RORED 0 O iR QDR REH sy P erieed 120
- 4 okihe oltle ppoduene 20 g o- Tri fl uor onet hyl

benzal dehyde, 60 g N-acetyl glycine and 12 g sodi um
acetate were stirred in 6829acet|c anhydri de at 80

C & ¢R)-22 | @rMethyheslfanil taue-dolikpyrpdnl 2 ddl pyivmiding G- garbanyb-
Wal&ho] hﬁaly@}r ggr&hdla& 4. cfamax?n@&ic@te‘rt -BAg1 vaghed with

wat er.” Yiel'd crude product, used
wi t hout further purlflcatlon fort the next step. f)
2-Meed hélr‘fbn@ca&iplé 2)t ﬁdl]ﬁg warsengt &y (R phemihymethgr-pyrirdidine-1-

aqcaﬂboa%‘le B Ryl SlF GO B Ry by g fer

cooling to roomtenperature 2,5 g active charcoal were
gd -8Rd,, the m xture was stirred for 20 mn, then

fi tered ®The filtrate was acidified to pH 1-2 25 by

addition of conc. HCl. The resulting precipitate was

| sobavieghyby- (bitkiflbefon@ihyl-bbasylRRn¥Y-11-oxaiddis5-awgd dried

under vacuumto yield 24,8 g of the title product. WO
2006/ 032452 PCT/ EP2005/ 010126 -23 Q)

2 ZD)(g)ea‘f(ﬂﬁotcrrhéthwldjenmaé‘ryklﬂ,rﬁ@rglm)acgnykgpzicmiand deigdodiingacetate

&f ?tél@sc? fugd 5 gfafe%§(%1fh%:dﬁ\@er £ UBAEPILHd Phd fixiTle Wi poured

I'rred
into 100 ml ice water, the precipitate filtered off and washed with water. Yield 35 g

of wet crude product, used without further purification fort the next step.
f) 2-Acetylamino-3-(2-trifluoromethyl-phenyl)-acrylic acid

The product from example e) was stirred in 2 M aqueous sodium hydroxide at 60
°C for 1 hr. After cooling to room temperature 2,5 g active charcoal were added and
the mixture was stirred for 20 min, then filtered. The filtrate was acidified to pH 1-2
by addition of conc. HCL. The resulting precipitate was isolated by filtration,
washed with water and dried under vacuum to yield 24,8 g of the title product.
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for 5 hrs. After cooling to roomtenperature,
preci pitated product was isolated by filtration (2.05

w@lewelsam the filtrate an oily phase was separBCEEP2005/010126

which solidified on 5 standing to yield another 15.8
g of the title product. h)

2- Met hyl sul fanyl - 6- (2-tri fl uokonet hyl - phenyl ) - pyri do[ 2
, 3-d] pyri mdine-7- carboxylic acid 3.2 g of the
product fromex. g) in 20 nd dry dinethylformm de

( DVEPxgr 3-62-tstperoaathdpheny iproionioss

1, 8-di aza-7-bi cycl o[ 5. 4. 0] undecene (DBU) for 5 mn.

10, 2. . . 0
228 5oRhebradushAfenit ey BRI SmL Y1 A et 100 °C
atiderhand fieh eodlingt torreomaienipesited, peciptat®d ptodwt was fwokted by
StA.L 1 ti f o 1
S50 S DB A ST B g oied on
v stendimg tThield areghetuld. dgef thakida pogsluch 70 nd

concentrated sodi um carbonate sol ution and 40 mni

et hyl acetate. The organi c phas s removed.. and the

b boVihsisplfad Cri2s rtioneaels Ao ISP TTHO beel BTamidhhe 7

pthbasyladicst ed to 1-2 by addition of conc. HC, and

the product extracted with ethyl acetate. Evaporation

of the solvent gave 1.1 g a of a solid residue which

Wag § wftthe predirdt fifegd esy ghoi R0 mgl dyy dimethyfoahhmateoF) at 0-

ofo I fo hteril i :

i :5‘3 t%&%rtgeéﬁegf&zﬁgglﬁqg 1,8—!1152{ 7- %gsych[Seig] whdf&nd (BfBUt) 8t 5 min.

22108t - smirfoarryetBylewlfanylpyrigodioest eybadrbinge ywepy apdest and the

E%«uﬁt‘u?%] WA hlEra]lctE’(ﬂ WI%- 7(_-)_8gafr(%)g&?/ |)6i ﬁrs??ti@lrci)n was c];,onttiﬁlued at room
- met hanesul f onyl ami no- - e 0. e

| FUBPFRAIELY FIOOHT o Brythen e My ARt g paf ayrcim. The

( RMJueneiserakén aptie dowhlt dorReidvdedyscebuitaaayondie soludmnodne 40 mi

at .roomtenmperature for 1 hr. 0,283 - AmNO-

P FRAE ST el st i Temode it e bR HE v washed

t hethnethyluraetaan AR5 twas radjigtedont i-B bgddfligiontoftponc.Tiel, and the

S EGnYN /R, F & JofhfEsve 1.1 g a of

pgwﬁ%é‘ﬁ%gdgﬁ%%a%g r%gﬁayt/é,/ﬁ [ Iﬁ%}goand é)t hyl gac?et atge;l o

| splésk sesickieavhishwas Vpgther piiifnl by bailing b ih @ sgialrasprpstt of ethyl

Wo-40QR6hA3R1AAg PCT/ EP2005/ 010126 - 24- Final Products

Exanpl e 1:

(R) - 2- (3-Acetyl am no- phenyl am no) - 6-o-tol yl - pyri do

[ Xidd d]o2pysfithe dilagroftuct.

i) 2-Methylsulfanyl-6-(2-trifluoromethylphenyl)-pyrido[2,3-d]pyrimidine-7-

carboxylic acid (2-methanesulfonylamino-ethyl)-amide

0.5 g of the intermediate from ex. h) I 8 ml dry dimethylformamide (DMF) were
treated with 0.275 g carbonyl diimidazole at room temperature for 1 hr. 0.283 g N-
(2-Amino-ethyl)-methanesulfonamide in 2 ml DMF were added to the mixture and
stirring continued for 1 hr. The solvent was removed under vacuum and the residue

purified by chromatography on silica and ethyl acetate / hexanes eluent.

Yield 0.495 g of the title product.
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carboxylic acid (pyrrolidin-2-ylnethyl)-amde 5 70 ng
of the internediate fromexanple d) in 0.5 ni

waelr@bsxenet hane were treated dropwi se with apdr/ERI05/010126

(sodium sul fate) solution of 1.1 equival ents neta-

chl oroper benzoic acid (nCPBA) in dichloronethane at

0-5 C. The oxidation was noridtored by HPLC, and after

30 min another 0.1 equival ents of nCPBA were added.

After conpletion of the oxidation, excess peracid was
redudy the 10 addition of a few drops of

di net hyl sul fane and stirring for 10 mn at room

t erafure. 25 ng (1.1 equival ents) of

ﬁ% no-anilin in 0.5 m dichloronmethane were

6(Rd€d(3tmcet5r]anﬁhx{pheay]anﬂns)t é-or tiohydr pyeid o 2ot | pyvisai dfrer7-16
ography on silica

lfg%noﬁ Iéc ‘E}C?‘ggk gﬁ?ﬁ ?frngémgd-ﬁ tfl?ﬁg ragllrirli\:a{E hane to 15

d| chl oronmet hane / net hanol 830:1) yielded the
oo g()m}@(fﬁﬁgn{e'dut@frgﬁp%‘ﬁ{ ple dHRY 809 MorbRRthane were treated

&ronwf#' VBhC OFiSHot HANETaAB OO BIPPCPE | cfifelts meta-
rc@%&ﬁb ]gﬁaﬁfcﬁt: aeid (h&IEPBAherdehe%mBﬂhxﬁéJﬁhteo -pA¢S. Thé ukidation was
W e, .\Was t

PR AV of Faaran iha o upararen - rhw i ST R EBA wer
prddedic A ftwvasofrypd¢ther op e foikildtio@0exvysscperadidwas sqateindmed by the
Hq?moéjg ! %&8 %‘ﬁ ofezhg?{lt_lgé s\ﬂlglng a%g ﬂgfn?_i'?‘ i%'m()( ﬂ‘?@ at room
stemppfaturg, 125(mig 111|q)1u1V ents) (@f —acq:[p.])mnoyarggn(gn 0.5 ml

]d‘l}hlo;on?e:%he(l% whkd added28- tEe HQxture addtireify Q5as(cbht1ﬁued for 16 hrs
1H); 5(d, I E); 3,60-3,45 (m 1H); :% , 13 (m
WOOWT@P??@W@(m 1H); 2,94 25 2,82 (m 1H)

2,82-2,72 (m 1H); 206(3, 3H) ; 200(3, 3H) ;

:FLEE] 7-1,.52 3 35- .1 20
%é%gof;% sﬂlias ule)r(l (g%dl%gg frg\g ZQQﬁfo%gl%éé)%ne
(didﬂommetbaﬁeﬂ di¢thand- BB¢: mmw ohe Jiezerofectedatitle product

OC)fl@ E%’f Qh¥|h]€rmé3ﬁ))n ro was achleved b stlrrmg in a mixture of 1 ml
or onet

yrim e
odéylp péora@hane anrﬂefrlliél% lf’@n?t %rni‘tnré’oé% Ffﬂaeraw%{%éa%fs The
AndithRdwhs etliusea seitif alse}nl Sdiklibicethined SvaiBedTRRBACH R Jodium

r%ice%\aglqzlltg 51 %}Ol'glagnd evaporated The crude title product was further purified
by crystallisation from ethyl acetate / ether.

Yield 26 mg

TH-NMR (400 MHz, CDCI3): 9,22 (br s, 1H); 9,03 (s, 1H); 8,57 (br s, 1H); 8,17 (br
s, 1H); 8,00 (br s, 1H); 7,86 (s, 1H); 7,73 (d, 1H); 7,29-7,10 (m, 4H); 7,05 (br s,
1H); 6,85 (d, 1 H); 3,60-3,45 (m, 1H); 3,30-3,13 (m, 1H); 3,10-2,95 (m, 1H); 2,94-
2,82 (m, 1H); 2,82-2,72 (m, 1H); 2,06 (s, 3H); 2,00 (s, 3H); 1,87-1,52 (m, 3H); 1,35-
1,20 (m, 1H).
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15

added dropwi se at roomtenperature to 80 ng of
intermediate i) in 2 m dichloronethane. After 30 mn

W®2006/08235Df 4, 4- di oxo- 3, 4- di hydr o- 2H 41lanbda* 6PET/EP2005/010126

benzo[ 1, 4] oxat hi i n-6-yl ami ne (prepared as described in
WO 04/ 41823) were added and stirring was continued
for 16 hrs. The mi xture was-washed with 10% aqueous 10
acetic acid, and the organi c phase was dri ed,

evapor at ed and chromat ographed on silica / ethyl
gé—‘éﬂ&i-?ezi The obtai ned crude product was recrystallized

fram Diidno- 3,4 akleidad @ H-Ahebdes* benys| /o FBhig sofartine)-o-(2-

1.Ll e

p&] répﬂﬁ%ﬂ%{Qheﬂip -p Nﬁg&%?bdf P?’I:IITE%B 9 230 ]hc "aCi }j'?
Sné@Bafdsnlfenyl@hino-ath@l-amlidelH) ; 7, 70 (t 1H) 7,62 (t,

1H); 743(d, 1H); 7,17 (d, 15 1H) 7,08 (br t 1H)

4,77 (br s, F?; 87 (br s, 2H); 35-3,15 (m

A dge s}pghulp fatg)) soltglg@ of 45 rgg.gn Hﬁ%np |rp]odg|chlgromethane was
%aawlc% w@é eatpfo%aart fe%tﬁf@'t@gg{yﬁngrcﬁcﬁﬂé&hﬁﬁlaﬁé if h 2 ml

éﬁgﬂ’p%fﬁm e F: Nhg e PR Bipral-adr FH Alambda*6*-

NfEo['1 14 dNME‘mri\b—ylaﬁmﬂe ((ﬁfe%@ﬁédﬁisatl‘ﬂsﬂﬂae{dhﬁ WO/ 418p3) weé@dded

l(\éHE@ Sﬁ{fnﬂfj’?"‘s g)I'{-S]gﬂl(:(g %dr ]1g hrs tI?lgerI l¥\'r vga(rg%gd)ﬁ?d &7@1 10%’ :?q%eous
(a2etiaamid,indghe p@etcmhasg H)as dziedy evaporated an chromatographed on
rgagé;a/n&?#ll g&'ﬂ%é aﬁ?é" Bbtglﬂé’d )cruc(edgrouﬂ)ct V\Zaés%cr;stglﬂiLMrorﬁqb ethyl
@cgtgte(/rhengﬁf to yigldgi3 n(lg of 3}p.q) t1tlgpr:pglu€ 3H): 2,12 (s,

4 2-(3- Met hanesul f onyl anmi no- (400 VMHz, CDC13):

%Sﬁ&f}g 40%3@?%@%%&;@;’ sl A %ﬁﬁ?(@fb’?%#%gb 8,35 (s,

1H)); 8,2836r 5,004 @8y (d,c1 Bloj T70 2¢, 1H)271,60 1, 16H) 7,43 (A.31H 37,17 (

3@%&%@‘@@% LoD Ay SNk SrbL 0815, B (k). 1.05-2.05

((en, 22 2,90 (51 3H)ss)  3H) :

The following examples were prepared in analogous procedures as for example 1 or

example 2, using or preparing the appropriate starting materials.

Example- Systematic Name "H-NMR
No.

3 2-(3-Acetylamino-phenylamino)- | (400 MHz, CDCI3): 9,18 (s,
6-o-tolyl-pyrido[2,3- 1H); 8,38 ( br m, 2H); 8,03 (s
d]pyrimidine-7 -carboxylic acid (2- | and br s, together 2H); 7,47
methanesulfonylamino-ethyl)- (d, 1H); 7,40-7,21 (m, 6H);
amide 7,15 (d, 1H) 5,62 (br s, 1H);

3,52 (m, 2H) 3,33 (m, 2H);
2,95 (s, 3H), 2,19 (s, 3H); 2,12

(s, 3H);

4 2-(3-Methanesulfonylamino- (400 MHz, CDCI3): 9,21(s,
phenylamino)-6-o-tolyl- 1H); 8,45 ( br m, 2H); 8,04 (s,
pyrido[2,3-d]pyrimidine-7- 1H); 7,71 (br s, 1H); 7,36-
carboxylic acid (2- 7,21 (m, 6H); 7,13 (m, 2H)
methanesulfonylamino-ethyl)- 5,41 (brs, 1H); 3,54 (m, 2H)
amide ' 3,39 (m, 2H); 3,08 (s, 3H),

3,04 (s, 3H); 2,11 (s, 3H);

5 2-(4-Morpholin-4-yl- (400 MHz, CDCI3): 9,12 (s,

phenylamino)- 6-o-tolyl- 1H); 8,45 (br t, 1H); 7,95 (s,

pyrido([2,3-d]pyrimidine-7- 1H); 7,77 and 7,70 (2x br s,




5 2-(4-Morpholin-4-yl- (400 MHz, CDC13):
phenyl am no)-6-o-tolyl- 1H); 8,45 (br t,
WE06aad42y 3- d] pyri m di ne-7- 1H);

9,12 (s,
1H); 7,95 (s,
7,77 and 7, 70PCRER2005010126

WO 2006/ 032452 PCT/ EP2005/ 010126 -26 Exanpl e-
Systematic Nanme 'H-NVR No. carboxylic acid (2-
together 3H); 7,40-7,21 (m-26-
rret hanesul fonyl am no- et hyl ) - 3H) 7,15 (d, 1H) 7,02
2H) =) 5,9.4 (. 4Hg (m
ZZI-E(%%K ko° m 2 Yﬁéghgiﬁmmel H: 2,93 (s, 3H) NV 1o
R , OI_I), U r O)@Il&gl IId.IICbUI | Ullyl dtlb ]% wﬁlgz (m,
E’DC]'?’) 9, O me ahesuﬁ%ggi gﬂ?[ %ﬁ%\) 6- o' ? Fl Fi) i—! ); ,04
and 8,42 (2x 1T1); 3,92 (t
toget her ZI-B , 10 (br s, 1H); car b %9 ) 3,36 (m
(pyrrolidip-2- 7,83(s 1H); 7, 25-6|, (3 ’
yimethyl )-bnide 7H); 6,89 (d, 1H): @}%é@
:’35§0: ngzf“m ebares ?,0%@9“_;%’9300 3 "O‘l(s
] 95 p%efly éﬁ % | : tog% ¢ Sxbrs,
(s ik g - 1,35- 1 br s, 1H);
(R - 2- (4 MoF Eo)g%? Pl;‘;; 0", MHz, c?g : 9”” ’
|chenylamn%l ? 8,38 (bL3, _ gé ,
dyri dof 2, 3} 4PBYPLAe --s,l H);( %¢ ¢ ;5’6'1’_}15'
((br s, cafboxylic acid (pyrrolidinrZ:? f 23%
(m 3H); 7|20- "yl methyl)-anide 7, 10| {AP 183\ 5) 95 (9
3H); 3,89 (t, 4H): 3,57-3,44 (m m, 1F1);2,95-2,32 (m)'an
2,90 (s, together 4H); 1,98 (s,
3H); 1,87-1,52 (m, 3H); 1,35-
1,20 (m, 1H);

7 (R)-2-(4-Morpholin-4-yl- (400 MHz, CDCI3): 9,11 (s,
phenylamino)-6-o-tolyl- 1H); 8,38 (br s, 1H); 8,13 (br
pyrido[2,3-d]pyrimidine-7- s, 1H); 7,90 (s, 1H); 7,69 (br s,
carboxylic acid (pyrrolidin-2- 2H); 7,35-7,19 (m, 3H); 7,20-
ylmethyl)-amide 7,10 (m, 1H); 6,97 (d, 2H);

3,89 (t, 4H); 3,57-3,44 (m,
1H); 3,38-3,25 (m, 1H); 3,25-
3,05 (m) and 3,16 (t, together
4H); 2,98-2,82 (m, 2H); 2,09
(s, 3H); 1,91-1,57 (m, 3H);
1,43-1,26 (m, 1H);

8 2-(3-Acetylamino-phenylamino)- | (400 MHz, CDCI3): 9,17 (s
6-o-tolyl-pyrido|2,3- and br s, 2H); 8,72 (br s, 1H);
d]pyrimidine-7-carboxylic acid (2- | 8,1 6 (brs, 1H); 8,01 (s, 1H);
methylamino-ethyl)-amide 7,88 (br s, 2H); 7,38-7,23 (m,

4H); 7,16 (d, 1H); 6,95 (d,
1H ); 3,52 (m, 2H); 2,86 (t,
2H); 2,52 (s, 3H); 2,21 (s,
3H); 2,12 (s, 3H);

9 2-(3-Methanesulfonylamino- (400 MHz, CDCI3): 9,21 (s,
phenylamino)-6-o-tolyl- 1H); 8,84 (br s, 1H); 8,22 (br
pyrido[2,3-d]pyrimidine-7- s, 1H); 8,02 (s, 1H); 7,81 (br s,
carboxylic acid (2-methylamino- 1H); 7,43-7,10 (m, 7H); 6,96
ethyl)-amide (d, 1H); 3,51 (m, 2H); 3,07 (s,

3H); 2,88 (br t, 2H); 2,56 (s,
3H); 2,11 (s, 3H);

10 2-(4-Morpholin-4-yl- (400 MHz, CDCI3): 9,01 (s,
phenylamino)-6-o-tolyl- 1H); 8,18 (br t, 1H); 7,81 (s,
pyrido[2,3-d]pyrimidine-7- 1H); 7,78 (br s, 1H); 7,69 (br
carboxylic acid (2-methylamino- s, 2H); 7,21-7,10 (m, 3H);7,03
ethyl)-amide (d, 1H); 6,86 (d, 2H); 3,76

(m, 4H); 3,36 (m, 2H); 3,05




1H);

t

wa 2084012457 (m 3H);

3, 38-
oget her

3,25 (m 1H);
4F O 2,98-2,82 (m 2H);
1,43-1,26 (m

3,25- 3,05 (m and 3,16 (t,

2. 09
1H);

(s,

3H) ;

8 PCT/EP2005/010126

2- (3- Acetyl am no- phenyl am no)- (400 MHz, CDCl13): 9,17
(s 6-o0-tolyl-pyrido[2,3- and br s, 2H); 8,72 (br s,
1H); d] pyri midi ne-7-carboxyd’ic acid (2- 8,16 (br s,
1H); 8, 01 (s, 1FD nethylan1no et hyl)-am de 7, 88 (br
3, =772 7,16 (d, 1H T 65
11 fﬂ% 52 ( m 2»5—50%@2”&3%%{?6 2H); [2,52 (s, H%H) 2,21
o) 2,12 (s, 3t 9 2=(3-ett { 0
400 MHz, (ODCL3): 9,21 (s, phenyl a?&"“ﬁ” %%?'}P 2L
1H); 8,84 |(br s, 1H); 8,22 (br
pyrido[2,3-d]pyrimdine-7- s, 1H); 8,02 (s, 1H); 7,81
br g, car W'Id) h@l‘ﬁh q y(ll met hyl am @206 M, . DMSé3dé) 1816
(m _7H); 6 de (d, 1H); 33115)159(3'91 s,AH)); 8,88 (br
3,07 (s, 3ftr)ﬂu02m§&h{z1b;5heh H2H); 2, 56t H); 8 %@)H—I% Ad6 (br
s, 3H); 10E£1 1cmne47yl (409 2 A3, 7,67 (1,
9,01 (s, a&yﬂerha@ 2.6-0-tol yl - 1HH), ,61& b1); 7,40 (d,
iH; 7,81 ﬁpethaﬁwunf%{zlzm&od&tﬁ i mi di ngy;7%; 101(1591; 131)/8,99 (d,
br s, 1H)} i br * car boxy | c ammfg t,nyd)ami9qm);
§, 2H); 7,p1-7,10 (m 3H);7,03 ethyi)oam 933(01\&)&!)1—1)
3,86 (d, 2H): 3,76 (m 4H): 3,36 (m, 2 38).05
200671G3245p; eI ERHEIIRG Fheddhninos [FHBTRIEZ, DVS e} 16,35
Nane * H- NNR6—(@‘Qriﬂuoromethyl—phenyl)— (s, 1H); 9,98 (s, L H); 9,46 (s,
pyrido[2,3-d]pyrimidine-7- 1H); 8,88 (brt, 1 H); 8,32 (s,
carboxylic acid (2- 1H); 7,92 (s, 1H); 7,85-7,78
methanesulfonylamino-ethyl)- (m, 2H); 7,68 (t, 1H); 7,62 (t,
amide 1H); 7,43-7,36 (m, 2H); 7,30
(t, 1H); 7,09 (br t, 1H); 3,30
(m); 3,01 (m, 2H); 2,89 (s,
3H); 2,07 (s, 3H);

13 2-(3-Methanesulfonylamino- (400 MHz, DMSQO-d6) 10,41
phenylamino)-6-(2- (s, 1H); 9,82 (s, L H); 9,48 (s,
trifluoromethyl-phenyl)- 1H); 8,85 (br t, 1 H); 8,33 (s,
pyrido[2,3-d]pyrimidine-7- 1H); 7,93 (m, 1H); 7,80 (d,
carboxylic acid (2- 1H); 7,69 (m, 2HL); 7,62 (t,
methanesulfonylamino-ethyl)- 1H); 7,41 (d, 1H); 7,35 (4,
amide 1H); 7,09 (brt, 1 H); 6,93 (d,

1H); 3,27 (m); 3,09 (s, 3H);
3,00 (m, 2H); 2,89 (s, 3H);

14 (R)-2-(4-Morpholin-4-yl- (400 MHz, DMSQO-d6) 10,16
phenylamino)-6-(2- (s, 1H); 9,39 (s, 1L H); 8,66 (br
trifluoromethyl-phenyl)- s, 1H); 8,25 (s, 1H); 7,86 (br
pyrido[2,3-d]pyrimidine-7- d, 2H); 7,79 (d, LH); 7,67 (t,
carboxylic acid (pyrrolidin-2- 1H); 7,60 (t, 1H); 7,41 (4,
ylmethyl)-amide 1H); 6,99 (d, 2H); 3,77 (4,

4H); 3,10 (m, 7H); 2,78-2,67
(m, 2H); 1,75-1,45 (m, 4H);

15 (R)-2-(3-Acetylamino- (400 MHz, DMSO-d6) 10,35
phenylamino)-6-(2- (s, 1H); 10,01 (s, 1H); 9,46 (s,
trifluoromethyl-phenyl)- 1H); 8,65 (brs, 1 H); 8,31 (s,
pyrido[2,3-d]pyrimidine-7- 1H); 7,99 (s, 1H); 7,80 (m,
carboxylic acid (pyrrolidin-2- 2H); 7,69 (t, 1H); 7,61 (t,
ylmethyl)-amide 1H); 7,42 (d, 1H); 7,38 (d,

1H); 7,30 (t, 1H); 3,20-2,97
(m, 3H); 2,81-2,65 (m, 2H);
2,07 (s, 3H); 1,75-1,48 (m,
4H);




(m 4H); 2,67 (t, 2H); 2,31 (s, 3H); 1,99 (s, 3H); 11
2- (4- Mor phol i n-4-yl - (400 MHz, DWVSO d6) 10, 16

W@ b@apsani no) - 6- (2- (s, 1H); 9,39 (s, 1 H); 8,B8Ir/EP005/010126
trifluoronethyl-phenyl)- t, 1H); 8,26 (s, 1H); 7,86
(br pyr|d0[23d]pyr|md|ne 7- d, 2H); 7,79 (d, 1 H);
7,67 (t, carboxylic acid (28-1H); 7,61 (t, 1H); 7,40
(d nmet hanesulfonyl am no-ethyl)- 1H); 7, 10 (brt

l% @ ; 3 gs}lsf(éﬁlaﬁgnkéfsg( 4H) lﬂim

ety Mb‘fhéﬂegl ’IHWaHuﬁé*U 'X M ‘T)Mg@l 6) 041

O 3 6- enyI)
H ; 946 Jn& d]pyrlm 33 (_ Pg (S
br t, 1H)| gyllcacﬁ{ -3 ’%75
s, 1H),; 7] 1 %ﬁ;r%fonyl
H: 7,68 ’fﬁéf - 3
D h‘ne )an? 34 .1 g
H; 7,30 9 (br t, 1H) o({%s 285_

—~

O
o

| P ]~ NI D) l\\/\/\_l_\l\\ ('R
N

; 2,89 (s, 3 2,07 (s, 3H),

- (13- Met hanesul(fonyl ;Dm no (480 I\/Hz 4 2&% 13?8 150
honvl am nA) L! (D UL O, LA\

rifly or ong lg ‘(Z '34%“,&@ 8%\3 (3P?N% Taggo\&%%ws?,
S, pyrid ; )3'8 }5?

80 (a. %{Q B b i i‘%’

t, rretha _yI 1 P'{)ff ) A
.35 (t, aPrXr ol P’F”&S‘bi‘ ot 111 e Cl( Py L6
327 (m); BB Y”‘%‘ (W”%l (m 2HEs2%dd B
14 (R)-2-(4YWIt bEmKea. vl (400 ML zﬁ_gj’g“ 7

2,87-2,65 (m, 2H); 1,75-148
(m, 4H);




phenyl am no)-6-(2- (s, 1H); 9,39 (s, 1H); 8,66 (br
trifluoronethyl-phenyl)- s, 1H); 8,25 (s, 1H); 7,86

W@ booe/ogpast do[ 2, 3-d] pyrim dine-7- d, 2H); 7,79 PdI/ERIP3/010126
7,67 (t, carboxylic acid (pyrrolidin-2- 1H); 7,60 (t,
1H); 7,41 (d, ylmethyl)-amde 1H); 6,99 (d, 2H); 3,77
(t, 4H); 3,10 (m) 7H); 2,782-67 (m 2H); 1,75-1,45
(m 4H; 15 (R-2- (3-Acety| am no- (400 WMHz, DMSO d6)
10, 35 phenylam no)-6-(2- (s, 1H); 10,01 (s, 1H); 9,46
(léﬁ—omﬂl&%%orrethyl phenyl)- 1H); 8,65 (br s, 1 H);
8,31 (s, pyr|d0[23d]pyr|md|ne7 1H); 7,99 (s,

Pt o ongsigg Proe Reg e hEPRERIAES [ %) (g

]BIBc,ardZ )38, ef dl,, A‘ld'vl)CaﬂquRes( 76 (20dp) 63,120- 2, 97 (n) 3H) ;

R b BB O Bl gl (41

Syatldived .| ond\Wieemuth, QivRRedipgs), Hendbook of Pharmaceut1ca1 Salts, Verlag

(R) 2- (3H@&eﬁe@eﬁﬂﬁlfcmwaqmm> £4A6h (dgz) DVSO- d6) 10, 4
phenyl am no) (s 1H) 8 69 (br

tSMSY% %r%ﬁétﬁﬁp%ﬂéﬁwsd i %I-Q?Odoé 48 ?% 7,86
(WO opouoodp[ 2, 3-d] pyrim dine-7- 1H); 7,80 (m 2H);

arboxylic acid (pyrrolidin- 2. 1H); 7,61 (t,
‘M?) 25}692936?: ylmethyl)-amide 1H: 7,34 (t, 1H): 6,91

(WO 41823, 20-3, 05 (m 6H); 2,85- 2,70 (m 2H):

wBPodhi99s(m  4H);
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15

17 (R)-2- (4, 4- Di oxo- 3, 4- di hydro- (400 Mz, DNMSO- d6)
10,5 3 2H 4lanbda*6*- (s, 1H); 9,49 (s, 1H):; 8,70 (br

whewsop2s52] oxat hii n-6-yl am no)-6- s, 1H); 8, 42PCHEPDbE/O10126

8,34 (s, (2-trifluoronethyl-phenyl)- 1H); 8,19 (m
1H); 7,81 (d, pyrido[2,3-d]pyrimdine-7- 1H); 7,69
(t, 1H); 7,62 (t, carboxyli®-acid (pyrrolidin-2- 1H);
7,42 (d, 1H); 7,16 (d, ylmethyl)-amde 1H); 4,77 (br
s, 2H); 3,86 (br s, 2H); 3,20-2,99 (m 3H); 2,87-2,65
(m 2H); 1,75-1,48 (m Patgut Go¥ooe6/ 032452

PCT/ EP2005/ 010126 -29- List of References Bastin,

. J.,, et al., ani.c. Proc. Res. Dev. 4 (2000) 427-435
'-scaﬁmf?P%"é.O?f%&m‘&F.l, Adv. Cancer Res. 76 (2000)
61-119 Merrifield, Fed. Proc. Fed. Anmer. Soc. Exp.
Biol. 21 (1962) 412 5 Stahl, P. Hg! and Wermuth, G,
(editors), Handbook of Pharmaceuticat“Balts, Verlag
Hel vetica Chim ca Acta (VHCA), Zurich 12) Susva,

M, et al., Trends Phar N SeRy R2000) 489-495
WO 03/000011 WO 02/ 09036 l 10 /41823 WD 96/ 15128
WO 2006/ 032452 PCT/ EP200

0104R6 .~»30 Patent Clains A

compound of formula | NNAN NNN R2 R?
R
R
formula I,
wherein
R! is -CHj or -CFs;
R* is -C(O)-NH-alkyl or -C(O)-N(alkyl),, all alkyl groups being
optionally substituted with
-OH;-NH (alkyl);-N(alkyl)z;-heterocyclyl; or-NH-S(O)z-alkyl;
R’ is heterocyclyl;
-NH-C(O)-alkyl;
-NH-S(0O),-alkyl; and
R* is hydrogen; or alternatively

R’andR* are adjacent and together with the phenyl ring to which they are
attached form a 4,4-Dioxo-3,4-dihydro-2H-4lambda*6*-
benzo[1,4]oxathiin-6-yl moiety;

and all pharmaceutically acceptable salts thereof.



R4 45° R3 formula |, 5 wherein R is -CH3 or -CF3;
R2is -C(O-NHalkyl or -C(O-N(allcyl)2i all alkyl
w@e@ap324bei ng optionally substituted with - Q¢T/EP2005/010126
-NH(al kyl');-N(al I cyl) 2i - heterocycl yl;
or-NHS(O)2-alkyl; 10 R3 is heterocyclyl
-NHC(O) - al kyl ; -NH- S(O 2-atlkkyl; and R4 is hydrogen;
or ﬁl ternativel y R3 and R4 are adj acent and together
with the phenyl ring.to which they a 15 attached
f2r mgresompoupdoacgoRling oyidyen 1@%%&%8%* * penzo [
1,4] oxathiin-6-yl noiety; and all pharmaceutically
acce%gabl e salt hereof. WD 2006/ 032452
PCT/ EP2005/ 018126'> -31 2. The conpounds according to
anyone claim11, wherein R is -CH3. 3. The conpounds

cor, I .
gg ’EAL pg)rlﬁ%ngé%hélrﬁ%)rﬁlaﬁo *6-0-t ol yl -pyrido [2, 3-d]

yrlmdl ne 7- 5 carboxylic acid

(2- _
(3 rl;r/b?}t E%/ Qﬁm% Yo 'leﬁlmn@‘f% c?—tolyl pyrldo 2,3-d]pyrimidine-7

1im
n no-p am n -o-tolyl-pyrido
5| 2, Gartgpy %qlci?{%rrw ﬁawpbe% et o >

(2- et hyl am no-ethyl) -am de;
2-(4- i henyl am, no 0 0
(2 3 A Bt e SR P oSttty 5
( 2- med]pytimidine etaklydxylic and (Remetlylamino-ethyl)-amide;
2- (3- Acetyl am no- phenyl am no) 6-0-tolyl-pyrido[2,3-d]p
yrim di ne-7- carboxylic aci
( pyr rbl4-darpRokin-det ey gmn@é -6-0-tolyl-pyrido{2,3-d]pyrimidine-7-

2- E32M§E&®H§§éﬂ<ﬁfpw&mﬁ&bpﬁﬁﬁyhﬁlﬁﬂeno) 6-o-tolyl-pyrid

0 ,

10 2-(3-Acetylamino-phenylamino)-6-o-tolyl-pyrido[2,3-d]pyrimidine-7-
carboxylic acid (pyrrolidin-2-ylmethyl)-amide;

2-(3-Methanesulfonylamino-phenylamino)-6-o-tolyl-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (pyrrolidin-2-ylmethyl)-amide;

2-(4-Morpholin-4-yl-phenylamino)-6-o-tolyl-pyrido[2,3-d]pyrimidine-7-
15 carboxylic acid (pyrrolidin-2-ylmethyl)-amide;

2-(3-Acetylamino-phenylamino)-6-o-tolyl-pyrido[2,3-d ] pyrimidine-7-

carboxylic acid (2-methanesulfonylamino-ethyl)-amide;

2-(3-Methanesulfonylamino-phenylamino)-6-o-tolyl-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (2-methanesulfonylamino-ethyl)-amide; and

20 2-(4-Morpholin-4-yl-phenylamino)-6-o-tolyl-pyrido[2,3-d]pyrimidine-7-

carboxylic acid (2-methanesulfonylamino-ethyl)-amide.
4. A compound according to claim 1, wherein

R! is -CFs,
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15

20

d] pyrimdine-7-carboxylic acid
(pyrrolidin-2-yl nmethyl)-am de;

wQ@2qod/0stasphol i n- 4-yl - phenyl am no) - 6- o-t ol yl - pyP¢T®BP005/010126

2,3-d] pyrimdine-7- 15 carboxylic acid
(pyrrolidin-2-ylnmethyl)-am de;

2- (3- Acet yl am no- phenyl am ndg-6-o-tol yl - pyri do [2, 3-d]
pyrim di ne-7- carboxylic acid
(2-nethanesu|fony|anino-efhyl)-anide;

2. ( 3-hpscamresndssaondaa taslagRény | ani no) - 6- o- tol yI - pyri d
o [2,3- d]pyrimdine-7-carboxylic acid

(2-met sul fonyl am nos et.h am,de; and .20 2-

(- Ve pror el BRRRD in by -(@ Ao b Ghop ity e

2, 3- dlyridy 2, Wil Hiynenidinec/acdrborgllic ecid ¢ pytrolidin-2-ylmethyl)-amide;
(2- met hanesul f onyl am no-ethyl) -amde. 4. A conpound
according to claim1, wherein

Rl is -CF3. WD
2006/062A52yROINEPROVENDL0)E062- trif gorpmetind-pherp biiado [ 2.3-
accor, gl%{d?n&b-%hmo vlic acid (pyrrolidin-2- lmethylg—amide;

2-(4- phol 1 n-4-yl - phenyl am no) - 6-(2-trifl uoronet hyl -

phenyl ) - pyrido[ 2, 3-d] pyrimdine-7-carboxylic acid

g gy'ro\rﬁ{3-Fiefha&e@dliﬁiﬁ?lhilsﬂiﬂQ—@H&r@ﬁmiga}—é_—(f2l—triﬂﬂoromeﬁh}lfl—phﬁnyl)—
- Acet. - phe np)-6-(2-tri uor t ny.

15 ot B i RS PoddPeiRe Bag v PR

(pyrrolidin-2-ylnethyl)-amde; 2- (3

- Met hapesw: f.onyl,am. no- phe L (01 - 6= o Lo

(2111 F e Ret i BRI MG ol lgpathin 6 lamino)

pYr | rﬁ—&ﬂ-ﬁglupr@@p%@kthrw )amqrtgloYZ,.%—d]pyr1m1d1ne—7-carboxy11c acid

(pyr r(?&}reii&ln&-ylh@myhﬁqi@m de;

2- (4, 4- D oxo- 3, 4-di hydr o- 2H 41lanbda* 6*- benzo [ |, 4]

oxat hi i n-6-yl am no) -

6- ( 2-2-(4-MdipheiirethiHphphénayiny)-pyRHdidudrdnethdyplienylgi ne- 7

- car boxy | id. 10. rroljdin-2-yl e

2 CaaH R Ao R Ll et NGB e st
phenydnyide;pyri do[ 2, 3-d] pyri mi di ne- 7- car boxylic acid

(2- met hanesul f onyl am no-et hyl )- am de; 2-

(3- Acet yl am no- phenyl am no)-6-(2-trifl upronet hyl - pheny
1) - pyH%ACftzl,agun%ha}Wﬁnﬁ*%-é'r@etrlﬂllem%ﬁx)rﬁr@n TPéf“HO&ﬁ'
(2- 'Ted'\]/g?ﬁﬁﬁdih@—o Rk ROaced (DY hetha@Bdulienylamino-ethyl)-amide;
2-(3- hanesul f onyl am no- phenyl am no)-6-(2-trifl uorom
et hyl - phenyl ) - pyrido[2,3-d] pyrimdine-7-carboxylic

aci d 1-23-ivitthared forfybumyiheiphawdehing) 6- 2-trifluoromethyl-phenyl)-

pyrido[2,3-d]pyrimidine-7-carboxylic acid (2-methanesulfonylamino-ethyl)-

amide; and
2-(4,4-Dioxo-3,4-dihydro-2H-4lambda*6*-benzo[ 1,4} oxathiin-6-ylamino)-
6-(2-trifluoromethyl-phenyl)-pyrido[2,3-d]pyrimidine-7-carboxylic acid (2-

methanesulfonylamino-ethyl)-amide.

6. A process for the manufacture of the compounds according to formulaT,

wherein

a)  the carboxylate group in the compounds of formula III)
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15

am de; and
2- (4, 4- D oxo- 3, 4-di hydr o- 2H 41lanbda* 6* - benzo[ 1, 4]

wW@z2@bksi4n2 6- yl am no) - 20 PCT/EP2005/010126

6-(2-trifluoronethyl-phenyl)-pyrido[2,3-d]pyrimdine-7
-carboxylic acid (2- nethanesul fonyl am no-ethyl)
-amide. 6. A process for the&3manufacture of the
conmpounds according to formula I, wherein a) the

car boxyl ate group in the conpoqus of formula I11) WO
2006/ 032452 PCT/ EP2005/ 010126 - \''\ 1-5" k

-- -- 0 MBS NNOH formula (III) ein RL has the
significance given above U fo 3 in claiml,
is converted into an afy de »er\v tive of formula (1V)
5 R NMSNNR2 for in R and R2

have the significangss )
claim1; 10 b) the sulfanyl group |. t he conpounds of
formula (1V) is converted to the c-ﬁrespondlng
sul f oxi de group, which sulfoxide group is c)
substituted by the respective anilines of fornmula (V)
NH2 formula (III),

formula (I) in

wherein R' has the significance given above for formula (I) in claim 1, is

converted into an amide derivative of formula (IV)

1

R
NN
/lk “ ~ 2
MeS N R
formula (IV),

wherein R' and R® have the significance given above for formula (I) in

claim 1;

b)  the sulfanyl group in the compounds of formula (IV) is converted to

the corresponding sulfoxide group, which sulfoxide group is

¢)  substituted by the respective anilines of formula (VI)
NH
2

formula (VI)
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4 3 15 formula (VI) WO 2006/ 032452 PCT/ EP2005/ 010126
-34 wherein R3 and R4 have the significance given

w@bwee3sfer fornmula (1) in claiml, to give theCT/EP2005/010126

conmpounds of the general formula (I); d) if desired

sai d conmpound of the generag formula (1), obtained
from(c), 1is converted i At a phar maceutically
acceptable salt. 5 7. A nmedi canent contai ning one or
nore co ound 3aC 09 4t.0 AR [ :
as act i ?éc?rnéﬁ{ CilatV %thets%@ Hca%%glbﬁ%?%a@ggﬁ%gﬂh&yé) o
accept atdmm ladty gwaﬁteson@wﬁdm@fdh@%ﬁmml forewds diing to

cl a'dg] if QLsibBSaill 6 @Hﬁﬁ‘& oPfhe H&@lrforriliglagl) dbRirdéd groh (c),
one Or nore conpoun accor to an the clai ms

to 5 foris CQHVérthm@ a@bwcélﬂtlﬁ?ﬂ}ﬂﬁ%éli’r‘é éa ‘or the
treatnment of cancer. 10. The use of one or nore
corrpounds of formula | accordin

o snedigament coptauyng ane QF m@é?-,g pounc% accordlhneg tocallnzilfI Jffthe

claims 1 to 5 as active ingredients together with pharmaceutically acceptable

adjuvants.

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

9.  The use of one or more compounds according to any of the claims 1 to 5 for

the manufacture of medicaments for the treatment of cancer.

10. The use of one or more compounds of formula I acgording to any of the

claims 1 to 5 for the treatment of cancer.



