WD 2005/ 090344 PCT/ EP2005/ 002700 NOVEL

DI CHLORO- PHENYL- PYRI DO~2, 3-9 PYRI M DI NE DERI VATI VES,
WO KR/ ROMANUFACTURE AND USE AS PHARMACEUTI CAL PAGHENWZ®S5/002700
The present invention relates to novel, bicyclic
pyrido[2,3-d]pyrimdines, to a process for their
manuf acture, nedi canents contai ning themand their
manufacture as well as the use of these conpounds as
pharmaceutically active agents. 5 Sone substituted
bICXC|IC ni trogen cles are known in the art
NOVEL CH’é)—PHENB’FO Iﬁot YR&gIWFﬂD%V{Vﬁ]’é}Eﬁ t%EégIWUFACTURE AND
USE Aﬁ(lpﬁ'ﬁ%"@cﬁﬁﬁcﬁf‘t%‘? TEcTivity. WD 02/ 090360 discl oses

pyr| do[ 2, 3-d] pyri m d| nes useful as kinase enz
rfhieppresers imventicoy relates te mewelybinyckg pyrido[2,3- df/pyrlmldmes, to a

hﬁ[ﬁg&ﬂg ofd:f qhat i }ﬁﬁanFﬁﬁﬁéeﬁned{QnQ&tQO&Qﬁ%nm Och%esand their

hor us- cont ai ni erIVtIVGS (0] yrl
By staRen®s el 98 gie e i rtHess GomRayD a8 linpcsitipal active

t rigahtgent of bone disorders, cancer and signalling
di sorders in general. WO 96/ 15128 di scl oses
6-aryl -pyrido[2;3-d] pyri mdines as inhibitors of
5 prSoingd substijuted ibieyckid mésegsn anderboycles e threatmantheofrt for their
ia:#}g{ée Ein%e‘)%k Well a?%ﬂe‘?ﬁ%b%e I%ere lﬂﬁibﬁo E’&R&rgr WD 02/090360

i ns and can fﬂi e pr ogr es
dohs;ﬂﬁsm prridal2 8+ patimidinessireiud ae dﬂnasf: &Ratmg whikitpsy and for the

I af@itkent (ﬂ’h‘?ﬁ&‘grélﬁéraﬂﬁé"ﬂ&éﬁg@ounds with an inproved
t herapeutic I ndex, such as inproved activity,

tolerability, selectivity or stability to nane only a
f ewO V63/060081 Oﬂ%l%éesﬂfaﬂoﬁﬂ%ﬂﬁb&&&“ﬁﬂ{g dezivatiees Plo€S pylﬁdo (2,3-

10 dCIec{ I Vaﬂmn?\la%rp%&qg\%& I)?*lull)’lgor{u F%\d &hrethg V\ﬁg{menﬁ o?rbone glsorders,

cancer and signalling 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,

bacterial infections and cancer.

15 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.



10

15

20

25

R is -C(O-NHalkyl or -C(O-N(al kyl)2i which al kyl
groups are 5 optionally substituted with -OH,

wo 20d502d3ky1 ) ;- N(al kyl)2; -NHC(O) -al kyl; 10PCT/EP2005/002700

-C(O-NHalkyl; -C(O-N(alkyl)2; -C(O-NH2;
-0-al kyl; -heterocyclyl; 157 #NH heterocyclyl;
-NH-S(O)2 al kyI -S(O 2-NH2; or -S(O-alkyl, all

aI i ng _optional tltute
L B AR PR AR BRSSP ey T

25 C(O) NH NH C( O) - NH2| or -C(O-NHNHC(O)-al kyl,

whi ch al kyl is optigpal | ¥ _substituted with WO

2005/ 090344 PCT/ EP200 N0 -3- -NH(al kyl); or

-N(al kyl)2; and R2 is dgen; 5 heterocyclyl;

al kyl ; N

(formula I),

wherein

R' s -C(O)-NH-alkyl or -C(0O)-N(alkyl),, which alkyl groups are
optionally substituted with
-OH;
-NH(alkyl);
'N(alk}’l)z;
-NH-C(O)-alkyl;
-C(O)-NH-alkyl;
-C(O)-N(alkyl)y;
-C(O)-NHy;
-O-alkyl;
-heterocyclyl;
-NH-heterocyclyl;
-NH-5(0O),-alkyl;
-5(0);-NH,; or
-5(0O)-alkyl, all alkyl groups being optionally substituted with
-OH;

or a group

-CN;

-C(O)-NHy;

-C(O)-NH-heterocyclyl;

-C(0)-NH-NH-C(0O)-NH,; or

-C(0)-NH-NH-C(O)-alkyl, which alkyl is optionally substituted with
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-NH-C(O -al kyl; -NHS(O 2-alkyl; -(CH2)m S(O) 2- NH2;
-(CH2)m S(O 2-N(al kyl)2;  -(CH2) m S(0) 2- NH (al kyl ) ;

wO-2005a09634k; or -S(O) "-al kyl, all alkyl groups Pperm®2005/002700

optionally substituted by -OH 15 -0-alkyl;

-NHal kyl; or -N(alkyl)2i X3%5 -CH= or -N5; 20 mis
0, 1, 2, 3, 4, 50r 6; nis 0, | or 2; and
pharmaceutical ly )l e salts thereof. 25 The
conmpounds accor di ﬁgﬁmﬂﬁgi% i nvention show activity as
protei n kinase i Ak{ditl)grand in particular src famly

tyrosi ne kinase inhibitors, and nmay therefore be

useful for the treatment of diseases nedi ated by said

t W osisnehklogerses. The family of tyrosine kinases

pl ays anhgﬂm%&ggl role in the regulation of cell
signal i ng an proliferation by phosphoryl ating

tyrosi neakgki dues of pepti des and proteins. 30

| nappr opLNHLg(@pﬁmcy]atl on of tyrosine kinases is known

to be inv k_%?@ varl ety of disease states
i ncl udi ngﬁ i mmunol ogi cal, CNS di sorders,

or oncol-(@ﬁ;)@S(@);sNi—Hsrs or bone di seases. See for

exanpl e Trends Pharnmacol. Sci. 21
(2000) 48§gﬁ1 %SVQ zsﬁgalgh)’ et al., Adv. Cancer
Res. 76 (@d&0»-S(©L-NHs( al]@@x%Corrpounds of the present

i nventi oo, rused as active agents in the

prevention for exanp] e, transpl ant

rej ectioml q)mﬁﬂﬁLﬁEﬁ@V}z@rBW&aﬁel jogally Suhgsi 090344
PCT/ EP2005/ 002700-OH4 rheumatoid arthritis, psoriasis,
restenosis, aller %Palk%r?-t hma, Al zheinmer's di sease,

-NH-alkyl; or
-N(alkyl); -

X is -CH=or-N=;
m is 0,1,2,3,4,5o0r6;

n is 0,1lor2;
and pharmaceutically acceptable salts thereof.

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

Compounds of the present invention may be used as active agents in the prevention

and therapy of, for example, transplant rejection, inflammatory bowel syndrome,
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Par ki nson, stroke, osteoporosis, cancer, and benign
hyper pl asi as. The conpounds of the present invention

WO hens@osus pri si ngly been found to show i nmpr ovedI/EP2005/002700

nmetabolic stability and / or selectivity, together

with at least the sane 5 acirtvity agai nst

src tyrosi ne ki nase conpared to conpounds knomn in the
fxeuéﬁg% ?ng?(h?ﬁs :]gs'%rlg egttencl){]l\éfgrfr% ngu Al g‘ral ﬁzhelmers disease,

ad’aépmsabl #rakal osteapodosishedncer nadlbemgtehmrplenm t he

preparation of the above-nenti oned conpounds,

nmedi canment s contalnlng them and their _manufacture as

wdihE geronads o8 thy Presentapsndionelavie SHERTiwRp basr ound to show

t |ihﬁ f‘(ﬁ/@ﬁ rrﬁétaﬂ&lcoftaﬂiﬁ@Vﬁm /i ONseédctivity,NBg&RE: wREPR Qéﬁ{ ltli/e same
nesses and ers as nti oned 0
A ?s&caswafﬁo RRPOdRAOwIE the B

hereln the term"al kyl" neans a saturated,

t
Con acgl nfC h?el gb rggf P ﬁgg&?oglefagggg‘% Q¥%r l’%ﬁ% oor% ,forglal%lf)on and
apbmnacegtgp@ﬂy agcep@bh:ﬁalts @mchyhelr qnaptlgtpync fargwpthepyrkparation of
n‘t}@"t%bve %eﬁ%ﬂéd donkpdurlls, MdARAMehts RodRidif %yﬂheﬁﬁls anld their

eir jsomers. "Optionally substitut
F&ﬂ&’p@“&}fé as, Wl 12s st t & bR ARRIICRS S FemPRHRdn I control
elot be&‘veﬂmu bﬁﬂllnteﬁésﬁ ‘és;ﬁf:laﬂﬁ ef ﬂFnessbJ arRD&iStheﬁs, astiibntidrid@ above
substh % %? Q "(C -C4)al kyl"
et e 4F P RP DS EHRIRATSRS. br anched chai n

hydr ocar bon containing from1l to 4 carbon atons, such

a%b r[?s%{f‘ Bfllereub 2Re etglt}é{_lﬁ'e 'e' ?ﬁ&%ﬁ a saltérgféﬁo Qt?f.J;ughtnc}Blfg %&- 'branched-

eter
hehain ﬁle@&n@oa ®nfaining frami dp e prfrforrably foom lhfocdscdaiton atoms,

ars@dmssl ﬁleﬂfyl fb@lﬂdaﬁ%ﬁ@ﬁ;ﬂl Qséb&@lfﬁcﬁfm;ﬂ; @fle't[’b&{}t f-pentyl, n-

r abl arbaon l‘aced
Phen: @%WelYaSotkﬁlg isgmesy. “ORPEPRIIY SPBHLedr Ayl BOWPATp A groups
8( fined dbawvel Wisitle ancsitHey lunsiit@tifuted op Phe GORAI Ipyssible, two times
u&ed once or several tinmes wiwth 25 al kyl, oxo
Et NH2. Exanpl es are 2-oxo-im dazolidin-1-yl;
pyrrolldln 2-yl; pyrrolidin-3-yl;
2-AQX% Y8l [ | I Y.
| r{r&? lgsgg IE Z{&L’x q}l@ 6%}% . SF g"ﬁpé}y n@éﬁ{]% Laq{que%bﬁltl?lg{f -chain or
1bfﬁaCh§4 lwa ¥ omsrbyn coutasn@g tnhym%sqr Qo hton, suc]
A= 63, Paproyll; @Mpla)fs» 1; 2-BuBgS i-BaHt. 3- v ;
pi peridin-4-yl met hyl - pi peridin- 4-yl;
nmor phol i n-4-yl; pyridin-2-yl;
1Tz aeron C‘heﬂeﬁ[cﬂclﬁl” Asonsed f:heydm Qheahs 4r 6l1t0X10)- thedrbedddl, mono- or

P@#gr 0. banzo éfd')d)’nd'a%ﬂoron);(l%% Ipxydr%%argox wheremzlop :/3 Op%(e)f%raﬁly 1or2,

carbon atoms are replaced by a nitrogen-, oxygen- or sulphur atom, or by a group

as methyl,

-5(0),-. Said heterocyclyl group is optionally substituted once or several times with
alkyl, oxo or —-C(O)-NH,. Examples are 2-oxo-imidazolidin-1-yl; pyrrolidin-2-yl;
pyrrolidin-3-yl; 2-oxo-pyrrolidin-1-yl; 1-methyl-pyrrolidin-2-yl; imidazol-4-yl;
pyrazol-3-yl; 2-methyl-pyrazol-3-yl; 1-methyl-pyrazol-5-yl; 1,5-dimethyl-pyrazol-
3-yl; 4-carbamoyl-pyrazol-3-yl; piperidin-3-yl; piperidin-4-yl; 1-methyl-piperidin-
4-yl; morpholin-4-yl; pyridin-2-yl; 1-aza-bicyclo[2.2.2]oct-3-yl or 4,4-dioxo-2,3-
dihydro-benzo[1,4]oxathiine-6-yl.
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-5 As used herein, the term hal ogen neans fl uori ne,

chlorine, bromne and iodine, preferably fluorine,
woehisawozze and brom ne and nore preferred fl uoPCmaEPa0wd/002700

chlorine. Preferably the subzstsituent R2-in formula I

is located in para or neta poSition. 5 A preferred

enbodi ment of the present i nvention are the conpounds

of, for

é(;@se rgmqﬂue m Eﬂo%einkmeansrcgi%ruﬁé ci&lg) 1neha1|-(1mme and iodine,
s phed¢rablyt Sdorme; hchlorGie and bidrfiat karid) morel\pedfdrydd) Hporine and

g?&%\l)) al kyl; -C(O-NHalkyl; -C(O-N(alkyl)2i 15
o _0-al kyl; -heter ocycl yl;
- NH het er ocycl yl;  -NHS(O 2-al kyl; 20 -S(O) 2-NH2; or

- PtdRraBlykdé sub@dltlueﬁ‘d 13hh fS&MAURS 1sh6¢a@@i i@t OoEhbi position.

- substituted wt -OH, and R2 has the significance
gi ven above. 25 Anot her enbodi ment of the present
I !AV[ﬂ’efehQﬂ eafbddirhent b tipopreskhit fvehtiomuteatht comphends of frmula I,
he is -C(O-N+nmethyl; or -C(O-N+ethyl,
\M‘?’ SW"}ret hyI or ethyl group is unsubstituted or once
30 substituted with

X is -CH=s
R' is -C(O)-NH-alkyl, which alkyl group is optionally substituted with
' -OH;
-NH(alkyl);
-N(alkyl)2;
-NH-C(O)-alkyl;
-C(O)-NH-alkyl;
-C(0)-N(alkyl)s;
-C(O)-NHz;
-O-alkyl;
-heterocyclyl;
-NH-heterocyclyl;
-NH-8(O),-alkyl;
-S(0O),-NH,; or
-5(0)-alkyl, all alkyl groups being optionally substituted with
-OH; and

R’ has the significance given above.

Another embodiment of the present invention are the compounds of formulal,
wherein
X is -CH=;

R' is -C(O)-NH-methyl; or
-C(O)-NH-ethyl, which methyl or ethyl group is unsubstituted or once
substituted with
-OH;
-pyrrolidinyl; or
-NH-S$(0),-CH3; and
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-OH,  -pyrrolidinyl; or -NHS(0)2-CH3i and WO
2005/ 090344 PCT/ EP2005/ 002700 -6 R2 has the

wa2@aodaseance gi ven above. Still anot her enbodP@EeRP2003/002700

the present invention are the compounds of formula I,

5 wherein Xis -CH; R is -QO-NHethyl or

-C(O -NHnethyl, which ethyl or nethyl groups are once
substituted 10 with -OH, or -pyrrolidinyl; and R2
is nmor phol i n-4-yl; -NH S(0)2-CH3i 15 -0-al kyl; or

¢O "-a r bei ng optionally once
szltubgydﬂhgséhﬁfﬂk&%k)veg H‘fks -INH%]aI Ey:; or y20

-N(aIkyI)2 nlsO 1 or 2; and pharmaceutically

aSﬁE Qﬁ&lﬁkleerﬁ%dlﬁlehh&r tﬁ@i)resera5m%ﬂﬁhn QAR UBADoRAE dfFb5rmula,
- Di chl or o- phenyl') -

%Flzﬂrhydr oxy- et hoxy) - phenyl am no] -pyrido [2, 3-
d] pyri m di ne-7-carboxylic acid
-hydr ox%( et hyl )-am de; 30
II_‘h'(‘.)ro phenyl ) - 2- (4-nor phol i n- 4-yl - phenyl am n
oR pyr8| deC(®@)- B’H -ethylyer i mi di ne- 7- carboxylic acid

A o S R0 G e B

-OH; or
—pyrroli.dinyl; and
R s morpholin-4-yl;
-NH-S(O),-CH3;
-O-alkyl; or
-S(O)y-alkyl, all alkyl groups being optionally once substituted by
-OH;
-O-alkyl;
-NH-alkyl; or
-N(alkyl)y;

n is 0,1or2;and
pharmaceutically acceptable salts thereof.
Such compounds are for example:

6-(2,6-Dichloro-phenyl)-2-[4-(2-hydroxy-ethoxy)-phenylamino]-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (2-hydroxy-ethyl)-amide;

6-(2,6-Dichloro-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (2-hydroxy-ethyl)-amide;

6-(2,6-Dichloro-phenyl)-2-[4-(2-hydroxy-ethoxy)-phenylamino]-pyrido(2,3-
d]pyrimidine-7-carboxylic acid ((R)-1-pyrrolidin-2-ylmethyl)-amide; or

6-(2,6-Dichloro-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid ((R)-1-pyrrolidin-2-ylmethyl)-amide.
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d] pyrimdine-7-carboxylic acid
((R-1-pyrrolidin-2-yl nethyl)-am de; or 35

W®2002/0830i chl or o- phenyl ) - 2- (4- nor phol i n- 4-yl - phEnREPANG/002700

0)-pyrido [2,3- d]pyrimdine-7-carboxylic acid
((R-1-pyrrolidin-2-ylmethyl)7am de. WO 2005/ 090344
PCT/ EP2005/ 002700 -7 Yet another enbodi nent of the
present invention are the conmpounds of fornula I
mherein 5 Xis -CH; R is

mor g%] o&?%&e%@d%nw (ﬁnétg%] éfe linARdon Bfe ﬂh]§ ;compounds of formula I,

pl perazin-1-
E%@)Z C}Bl 10 -0-al kyl; or -S(On-al kyl, al
aIkyI groups being optionally once substituted by
gg -O a ng -NHal kyl; or 15 -N(alkyl)2; nis O,

1 pharnaceutlcally acceptable salts
tfRér en;f C@) NG 0CHop O8I0 ) aCH famd exanpl e:

€2, | ch Q- phenyl ) - 2-
(} % (“kﬁﬁnlg ghenylan1no) pyrido [2,3- d]
pyri m d| ﬂsnathwlaplpmyllnrbyhm d
(2- et ha f n m no- et hyl ) -am de; 25
6- (2, 6- DﬁgﬁV%fg %%2%y ) -2-
[ 4- (2- hydPgedhoxy) - phenyl ani no] -pyrido [2,3- d

pyri m di n&(Of;-aBdiyhal ik Cgrag ]!F]ﬁ)elng optlonally once substituted by
(2- met hanesu] f onyl ammi no- et ) - am de;

6- (2, 6- Di chl or o- phefyl ) - 2- (3 met hanesul f onyl am no- phen
yl am no) - pyri do [ 23dkytf] pyri m di ne-7-carboxylic acid
(2- nethanesulfonylﬁﬂy q;hyl) am de; 30
6 (2, 6-Di chl oro- phe

3- ( 2- hydr oxy- ethyF@ myl) phenyl am no] -

n is 0,1or2;and
pharmaceutically acceptable salts thereof.
Such compounds are for example:

6-(2,6-Dichloro-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (2-methanesulfonylamino-ethyl)-amide;

6-(2,6-Dichloro-phenyl)-2-[4-(2-hydroxy-ethoxy)-phenylamino]-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (2-methanesulfonylamino-ethyl)-amide;

6-(2,6-Dichloro-phenyl)-2-(3-methanesulfonylamino-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (2-methanesulfonylamino-ethyl)-amide;

6-(2,6-Dichloro-phenyl)-2-[3-(2-hydroxy-ethylsulfanyl)-phenylamino]-
pyrido[2,3-d]pyrimidine-7-carboxylic  acid  (2-methanesulfonylamino-ethyl)-

amide;

6-(2,6-Dichloro-phenyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
pyrido[2,3-d]pyrimidine-7-carboxylic ~ acid  (2-methanesulfonylamino-ethyl)-

amide; or
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pyrido[ 2, 3-d] pyri m di ne-7-carboxylic acid
(2- met hanesul f onyl am no-et hyl )- am de; 35

WO@e(sA9634Di chl or o- phenyl ) - 2- [ 4- (4- et hyl - pi per ®€irrEP260§1092700

- phenyl am no] - pyrido [2,3-d]p (gll‘l m di ne- 7- car boxyl i c
acid (2-nethanesul fonyl am no-éthyl )- am de; or WO
2005/ 090344 PCT/ EP2005/ 002700 -8
6 (2, 6-Di chl oro- phenyl ) - 2- (3- net hyl sul f anyl - phenyl am n
ré“do 2,3- d] pyrimdine-7-carboxylic acid
@L\ypmyﬂhﬁr(ﬁanetﬂumsulfarmrphmylaﬁnﬁiey paras e

ifRdthe-9tcal RE unds

FBTR e B SR8 RUGOLIRR It U TR0
1OR2|s m)rpholln4y| -NH S(O) 2-CH3; -0-al kyl; or
- Y dDpnethlekthbodiblentbkible é@h‘tl% @}ﬁidhga o ie;'ﬁ?ﬂ
w&%ﬁqm ed by - O 15Pgd°> o \ ; -I{IH-EHé (ll%dgo?%rmulal,

1 yl)2; nis 0, 1 or 2; and 20 pharrraceutlcally
acceptable salts thereof. Such conpounds are for
exanplig: H
6-(,2, 6- Di chl dr o- phenyl) - 2- (4- mor phol i n- 4-yl - phenyl ani n
o)t pyr‘? doC(Q)-35ant] pyri ni di ne- 7- car boxyl i c aci d
ar’deis Ofmdip flghrﬁﬂg;lchl or o- phenyl ) - 2-

Ej]4p§/I‘2I Irqnyg&%g gﬁ%xyﬁringl:?trjn gtr)r} depyrSIOds(eE 2aﬁot her
enbodi merO-adkylidie present invention are the conpounds
of for m"l—§’(d);,-alk\§\7‘tI Sh gfk?fl groups being optionally once substituted by
-OH;
-O-alkyl;
-NH-alkyl; or
-N(alkyl)z;
n is 0,1o0r2;and

pharmaceutically acceptable salts thereof.
Such compounds are for example:

6-( 2,6-Dichloro-phenyl)-2-(4-morpholin—4-yl-phenylamino)—pyrido [2,3-
d]pyrimidine-7-carboxylic acid amide; or

6-(2,6-Dichloro-phenyl)-2- [4-(2-hydroxy-ethoxy)-phenylamino] -pyrido[2,3-
d]pyrimidine-7-carboxylic acid amide.

Yet another embodiment of the present invention are the compounds of formula I,

wherein

X is -CHs

R' is -CN; and

R® s morpholin-4-yl;
-NH-S(0O),-CH3;
-O-alkyl; or
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Xis -CHs; R is -CN, and 35 R2 is norpholin-4-yl;
-NH S(0) 2-CH3i  -0-al kyl; or WO 2005/ 090344

WOEDDAERRO05/ 002700 -9 -S(O n-al kyl, all al kylP@r/pe3oss/002700

bei ng optionally once substituted by -OH, -0-alkyl;
-NHal kyl; or 5 -N(alkyl)2;--is 0, 1 or 2; and

phar maceutically acceptable salts thereof. 10 Such
conmpounds are for exanple: 6- (2,6-D chloro-phenyl)-2-
[ 4- ( 2- di eS(BY})-alkyhell elkilgryypstieargspivnalh} ongeysnbdisufed bg-
d] pyrimdine-7-caygonitrile; 6-

(2, 6-Di chl oro-phen i} 2- (4-nor phol i n-4-yl - phenyl am no)
-pyrido [2,3- d] kidi ne- 7-carbonitrile; or 15

6- (2, 6- Di chl or o- pheRydikylZor

[ 4- (2- hydroxy- et hgﬁq}lﬂl yﬁhenyl am no] -pyrido [2,3- d]
pyri m di ne- 7-car bt ke, ” Yet . anot her enbodi nent of

t he pisesontoi Numdti on are the corrpounds of fornmula I,
wherein 20 Xis -N=; R is

-C(O - NH (CH2) 2- NH-S(O)2 CH3i and R2 is alkyl;

- NekrBfepRtaaiigaccept@blalsidid therspf. 25 - S( O) n- al kyl , al |

al kyl groups being optionally once substi t ut ed by

" Such compounds are for example:

6-(2,6-Dichloro-phenyl)-2-[4-(2-diethylamino-ethoxy)-phenylamino]-pyrido[2,3-
d]pyrimidine-7-carbonitrile;

6-(2,6-Dichloro-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido(2,3-

d]pyrimidine-7-carbonitrile; or

6-(2,6-Dichloro-phenyl)-2-[4-(2-hydroxy-ethoxy)-phenylamino]-pyrido[2,3-
d]pyrimidine-7-carbonitrile.

Yet another embodiment of the present invention are the compounds of formula I,

wherein
X is -N=;
R' is -C(O)-NH-(CH,),-NH-$(0),-CHj; and
R* is alkyl;
-NH-S(0),-CH3;
-O-alkyl; or
-S(O)x-alkyl, all alkyl groups being optionally once substituted by
-OH;
-O-alkyl;
-NH-alkyl; or
-N(alkyl),;

n iIs 0,1or2;and

pharmaceutically acceptable salts thereof.
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-0-al kyl; -NHalkyl; or -Ntalkyl)2;, 30 nis 0, 1 or
2; and pharmaceutically acceptable salts thereof. WO

WO0203700R0344 PCT/ EP2005/ 002700 -10- Such compoumirs00a/0e2700

for exanple:

6- (2, 6- D chl or o- phenyl ) - 2- (6- 1t hyl - pyri di n- 3-yl am no)
-pyrido [2,3- d]pyrimdine-7-carboxylic acid

(2-net hanesul fonyl am no-ethyl)-am de. 5 Still another
enbeticompounds arkhéoriegmplei on is a process for the

manuf acture of the conpounds according to this

i nventign, wherein the sul fjde roup in

c drrpbenkichlgro- Ph@y@eéfég-met%mmﬁal %1 ing)- pm&fﬁéé N 'N
Cl d)pRitmidhé-grddbexyli¢ 4did (L chetlfaneqitfoarlagtnd-ettyl)t digide.
correspondlng sul f oxi de group, which sul foxide group

is (b) substituted by the respective anilines of
f Btilldriothidriend§odiinkt ofithe Rvenfion md prockds-8) thehmamifactBR: of the

thcg)nz%)ou%\ﬂgaéc ?dlgg wgﬁﬁveq{tl\éﬁnw &Lfl N before, to give

conpounds eneral "fornmula (1V) WO
2005/ 090344 PCT/ EP2005/ 002700 -11

(a) the sulfide group in the compounds of the general formula (II)

Cl

,/ﬂ\ = Z CI.

OH

formula (1I),
is converted into the corresponding sulfoxide group, which sulfoxide group is

(b) substituted by the respective anilines of formula (II-A)

formula (II-A)

wherein R? and X have the meanings given herein before, to give the

compounds of the general formula (IV)



A NHNNNC OH OX R formula (1V), (c) the

-COCH group in formula (1V) is converted into an am de
wodwoi/ogatddve of fornmula (1); and 5 (d) if desiPCEdPa005/002700

primary am de derivative obtained from(c) is further

converted into its corresponding 7-carbonitril

derivative of formula (l1); and (e) if desired said

compound of the general fornula (1), obtained from(c)

or (d), 1is converted into a pharmaceutically

acceptable salt. In a nore detailed description, the

conpounds of fornula (1) wherein _is~l10 attached
via an am d group are represented by yener al
formula (la). Such conpounds can be |p ared fromthe

carboxylic acids of fornmy4a XpsT Mg~"st andar d
reactions well known to tlhe ome skilled in the art.

The synthesis of the
; t he
u@ﬁfhe group -CN,

(la) is shown in sche
si gni fi cance given ®
therefore 15 R3 is NH al kyl or -C(O -N(al kyl) 2i
whi ch al kyl groups pti onal |y substituted with
-OH, - NH(al kyl'); KKyl )2; 20 -NHC(O) -al kyl;
-C(O -NHal kyl;  -C(O -Npalkyl)2; WO 2005/ 090344

PCT/ EP2005/ 002700 -12- R

formula (IV),

(¢) the -COOH group in formula (IV) is converted into an amide derivative of

formula (I); and

(d) if desired a primary amide derivative obtained from (c) is further converted

into its corresponding 7-carbonitril derivative of formula (I); and

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

is converted into a pharmaceutically acceptable salt.

In a more detailed description, the compounds of formula (I) wherein R' is
attached via an amid group are represented by the general formula (Ia). Such
compounds can be prepared from the carboxylic acids of formula (II), using
standard reactions well known to the one skilled in the art. The synthesis of the
compounds of the general formula (Ia) is shown in scheme 1, wherein R’ has the

significance given above for R' without the group —CN, therefore

R’ is -C(O)-NH-alkyl or -C(O)-N(alkyl),, which alkyl groups are
optionally substituted with
-OH;
-NH(alkyl);
-N(alkyl),;
-NH-C(O)-alkyl;
-C(O)-NH-alkyl;
-C(O)-N(alkyl),;
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-C(O-NH2; -0-alkyl; -heterocyclyl;
-NH heterocyclyl; 5 -NHS(O 2-al kyl; -S(0)2-NH2i or

wo S0Spmaikyl , all al kyl groups bei ng opti onal | BCT/EP2005/002700

substituted with - OH 10 or a group -C(O-NH2; C
(O -NHheterocyclyl; -C(O-qhE3NH C(O -NH2; or
-C(O-NHNHC(O-al kyl, which alkyl is optionally
substituted with 15 -NH(al kyl); or -N(al kyl)2; and
R2 and X have-C{®®-NHgni fi cances gi ven above. The
derivatives of the general formula (1), or a

phar maceut i cal(l)y Cceptable salt 20 thereof, may be
prepared by arhetggpgelybs known to be applicable for the

preparation ofipch&st jy-rel ated conpounds by the
one skilled in _the artE}.%ll}JSuch processes, when wused to

prepare the di¥ErHO)dakyhatives of fornula (1), or a
phar maceut i cald(p),-ngbept abl e salt thereof, are

provided as a further f re of the inventjon.and are.

P Pustrat od by Ot b akiosteahs beBrcrfipobeniamud wit -
of schenme 1 t@Hschene 4, in 25 which, unless otherw se
stated, R, R2 and X have the significance given

herein before. Necessary starting nmaterials are

commer ci af agroapai | abl e or may be obtained by standard
procedure@(@)f_qugani c chem stry. The preparation of

such startijng terials is described within the
acconpanyiiey)-BkaRTERsSYId) t er nat i vel y necessary

starti ng-ord eNHRNH-@(©) NHaonabl e by anal ogous

procedure 0 i Jhustrate ihbch 30 are.wi.thin .
Phe. or i FaiQ) N RGO} Sishe 0 dpraiohalfisinidaled it
2005/ 090344 PCT/ EP2005/ 00d0Kyl); or 13

-N(alkyl),;

and R? and X have the significances given above.

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 diazine 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 to scheme 4, in
which, unless otherwise stated, R', R? and X have the significance given herein
before. Necessary starting materials are commercially available or 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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wo@mwo34kN N CI step HN~ NN C S

Schenre 1 OCI O N+ stepl1\\\ N i i MSN
NH2 O COOH MBS NNC O (A (B) (Il) HOCGQ A NN

[1 O O Opr(CIrigPRo0s@2700
HOI X (I1V) RRC Nstep4dimHNNNR3C X(la)
R2 Alternatively, the carboxyl3e¢ acids (I1) can first
be converted to carboxam des (V) 5 and subsequently
substituted by anilines on position 2 according to
schene 2, wherein R3, R2 dcleehave the significances
gi ven above. WD 2005/ 090344 PCT/ EP2005/ 002700 -14
Schenme 2

Cl
)\/j\) step 1 /le X
/ o Cl
MeS N N

COOH 0o
(A) () HO
Cl cl
. N XY N™ XY
step 2 | step 3 )l\
_— A & Cl e N 2 Cl
SNgTSNTN HN” N7 N
Il O 0
o (m) Ho = I HO
X W
R2
Cl
N XY X
step 4 |
= A e
HN™ °N R®
7
) X (1a)
R2

Alternatively, the carboxylic acids (II) can first be converted to carboxamides (V)
and subsequently substituted by anilines on position 2 according to scheme 2,

wherein R, R? and X have the significances given above.



A N\V\ step5 NCO MSNNOId MBS NNR(Il) HO

(M aa/ NV VI NV step 6 Nstep 7 C
WO-2005/090344 - - - - - - - - - - 3 C HNNNR3 S NN R 1PCI/EP2005/002700

(M) X (la) R2 Primary carboxam des of the formnul ae

(la) or (V), wherein R3 is --(Q40 -NH2, can be

converted into nitriles of the general formula (Ib) by

conventional methods, e.g. 5 dehydration with SOC12

or POC13. Said nitrites of Stheme2a (1b) may al so be

prepared from known pyridine derivatives (VII)

according to schene .3, wherein R2 and X hava.l

significances giv rein before and L is a s l e
| eavi ng /090344 PCT/ EP2005 5
Schene stfep 8 ~step@  MeS b N N
{_HMgél N oCI G step9 N\ N A(')_{alql\ \
() HO V)
Cl
Cl
NN N XY
step 6 N| step 7 )l\ A A 5 Cl
— A A3 Cl I HN N N R
T°|’ N
o (VD) Z
X X (1a)
R2

Primary carboxamides of the formulae (Ia) or (V), wherein R® is ~C(O)-NHj, can
be converted into nitriles of the general formula (Ib) by conventional methods, e.g.
dehydration with SOCl, or POCls. Said nitriles of formula (Ib) may also be
prepared from known pyridine derivatives (VII) according to scheme 3, wherein R?

and X have the significances given herein before and L is a suitable leaving group.
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MS- "N NCNCl SNNCNCl (IX) O(X) G Nstep 11 1 i
Cl HNNNCN X (Ib) R Steps 1:

wO020¢39634di chl or o- phenyl ) - pyruvi ¢ aci d of for neica/EpPB)05/002700

or in general arylpyruvic 5 acids, can be condensed
with a suitable pyrimdine cardbal dehyde of formula (A)
to give conpound (11). Said condensation reaction can
be perforned under basic conditions, e.g. with sodi um
hydroxi de (NaCH) in water &€hemehanol (MeOH) or

1, 8- Di azabi cycl o[ 5. 4. 0] undec-7-ene (DBU) or potassium
tert-butoxide ( B in dinmethyl formam de d

1- Met hyl - 2-pyrrol i ne (NWP) or tetrahydrofur3
(THF) . Al t4 t he condensati on r¢
per f or e
acet ate, R ti t eqgrper at u-es—an i

t enpMeSt urfd m]?T)Qo 150C. \Aozoos')%%osi\h NTL

PCT/ EP2005/ -16- Steps 2, 6 and 10: ﬁ%

met hyl thi o alternatlvely any ot her aIkéY o or
arylthio group on position 2 of the pyridopyrim dines
of forrmulae (11), (V) or (I1X) can be converted into a
suitable |eaving group by oxidation to the
correspondi ng sul forge ul foxi de of the 5 forml@
(III) (V1) or (X). e reagents are for instang

I ropero or
§h 2 he#7egesul phenyl - o ggggﬁdhne in
solvents |I§Q;\ € gﬁﬂhane (CH2C12) , ~¢
(CHC13), butyl ether (MIBE)

er

terrperatures ranéﬂng from-40 Cto + 65 ©. Ste(m: 3,
7, and 11: 10 The sul foxides or sulfones from steps 2,
6 or 10 can be reacted in purified formor

c
N™ Xy N
step 11 o g
—_— HN/l\N N~ > CN
7
DX (Ib)

Steps 1:

3-(2,6-dichloro-phenyl)-pyruvic acid of formula (B), or in general arylpyruvic
acids, can be condensed with a suitable pyrimidine carbaldehyde of formula (A) to
give compound (II). 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-butoxide (KOtBu) in
dimethyl formamide (DMF), 1-Methyl-2-pyrrolidinone (NMP) or tetrahydrofuran
(THEF). 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.
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as crude products with anilines to give 2-anilino
substituted pyridopyrimdines of the fornulae (IV),

woQbas/ovexhene 2) or (Ib). The reaction nay be perE®Pzevsw02700

in excess aniline as the solvent or in an inert

solvent |ike CH2C12, tol uene;l@cetonitrile, DMV,

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

in the range from0O Cto 15 150 C. Acids like

t rStepsudrbomneet®i c aci d (TFA) or hydrochloric acid (HCQ)

ey nRehyl@sidedalt@nfibleR! Mg R QIGRAL bioftylthib &N Pastion 2 of

been us_yd f_or,athrel glvai)ﬁégz o&i?gt hg{]mggelp thrg&f],gr m;%ln 0

bR PER GBI R o rigig 9> (Vi of He) cpm g comigeter dpfo a suitable

_TIT_il&Ivliﬂge ghRlp bs7eds)ﬁeatgﬁa t&&h@&bﬂeﬁﬁh}sﬁr}@ aﬂﬁolnfé anduBoxi@d of the
appro te rboxylic aci 0 ormul ae (1l V).o0

(rBRoniS) TR B8 Ye3n, Shl {regeitfy g2 for”) idlance 3.

d eChluatpeneybafzoidreid onGBBAkof 2-henznketientl) 3-phefNjoxhairidine in

st. . i e F ciask _

¢ HEO Sen P I o NN (3 1D bl ool e HERD A ety et

c drusictheri(NETBEY) at eempsrathredrangingafzeme40rCéx 41671°C -

chl oride, and subsequently reacted w thout isolation

with the appropriate substituted am ne or anmoni a.

Tr§t§932357r"é'5’21(1i‘0n is best performed in an inert solvent

| iI'Kiee shiHbxidestdcldlf@ies M stkps 2, &ngaelOadan e Sed@edinnguriffedrform or
0 Cto,150 ,C. St. 8:. A .sui.tabl e.leavin LQUR " L".in.
(it S uin 8 e Enu R AR B Bropyrighflines of
(\\the Yorpyulaeed¥i (m selienke 2)rdrf(ThjoT bereahéeresal bepeformed in excess
a . . . .
ohole T Haroh oAbt sohent e i fpugpessgcgpiele DM,

i rdipethyd pulipride (DASGHer MEcppdabtegipergtares imtheggnge from 0 °C to
Pr Bt A s BkdaFRiokddeerid adi@t(ITFA) arihperdchiekid)acid (HCI) may be

pyrj di ne, otassiumtert - i de (KO v lithium ..
G 4l o pri B TEEBRY [T fias Roshutsec Kb gpeviots oxidation
| esdap, nige fproief mhbrobdnaoicneidopredenoin e a@bdarashiicd nigtare may

be introdu by hal ogenati on of the pyridone with
POETS aéﬁheﬁég??’%.t' WD 2005/ 090344 PCT/ EP2005/ 002700. - 17

Step 9: The leaving group "L" in (VIIl) can be
S J4MifEsl by an inorganic cyanide like potassium
cyani de (K sodi ym cyani er cyanj de

( CllenpppRoPTIale icwbpwlgcoﬁ%mog fafp&@Ngg;)g@%éfro schegs 2)gfan be
S WnbrRéingé am@di@hiives ©f tHedormRllat 0la, scheme 1) or (V) by standard
procedures known in the art. For instance, the acid is first activated by reaction with
a carbodiimide or carbonyl diimidazole or oxalyl chloride, and subsequently
reacted without isolation with the appropriate substituted amine or ammonia. This
reaction is best performed in an inert solvent like THF, CH,Cl, or NMP at

temperatures ranging from 0 °C to 150 °C.

Step 8:

A suitable leaving group “L” in (VIII) may be a triflate, which can be prepared from
(VII) by reaction with trifluoromethanesulfonic anhydride (Tf,0) or N-
phenyltriffuoromethanesulfonimide (PhN(Tf);) in an inert solvent like THF or
CH,Cl, or NMP, in the presence of a base like triethyl amine (NEt;), pyridine,
potassium tert-butoxide (KOtBu), lithium diisopropylamide (LDA), NaH, or
K,COs. Another leaving group is a chlorine or bromine atom which can be

introduced by halogenation of the pyridone with POCl; or POBrs.
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5180 C, to give (IX). Preferably, this reaction can
al so be catalyzed by a transition netal catalyst,

woeog/oes4Pd- or Ni catalyst. In this case, al SBCEERZ005/002700

cyanide (Zn(CN)2) may be applied as the cyanide
source. Certain side chains +t7R3 or R2 may require
protection during the reaction sequences. Here
standard protection and deprotection procedures being
webtep 910 known in the art nay be applied. For

[ EV>» 2N I
AT A s A A bt e

arbon
prRAtRE SR Cfapidn Q—l‘?@ﬁN b isediugy ereeide; (NG QPRI OBRF Y fanide (CuCN) in
r e:IHJiﬁ@ﬁ sBFvert lilasdi 1&@1@@01\@’1 NMB oyl fblafi@ bR fiperdtiifes &dm RT to

r oacet.i c ac
colflsisnd BrE e ngsf?éqbipr S Healint (2L afo b seelaed g  gransition
semerahlcatellystr ap. £&dt er Ni dlmnhdnchis dabeplsbeipr gaeite (Zm(CN),)
y active form The
acgﬁagééﬂgaagﬁbZQQQQQ%g?é% accordi ng to known net hods
into the enantioners. For instance, diastereoneric

Satéﬁalml&éﬂ cHﬁHs hg RERRIAR %*aybyeq@iﬁés;n%ltéduéﬁt 469 rtEe reactlon
formed fromthe em ¢ m xtures reaction

opteaeencesy Hete; \%ténéacrrcidpgqmﬁlo giept&teféwnLPrqcsﬁfer&f eing well
aCerbr\]NﬂTﬁﬂ%@ahCmaﬁbda pridi Boxal@llstdncd @ﬁllhia@y asd Sbc@ﬁdary ammes can
ors ic.ac natively.s 0
CreY Skt B RS Py o AP RlSa Ay O TR Phet &8 7 and he
c hpmtm‘tmg gapipycaorbecteiroakd blPad:asptraste&l yiap bl tegatment with an acid
@&J&mugy&ké&b&% TE\? conpounds according to the
resen S

I nvention may e in the formof their
pharnaceutlcally acceptable salts. The term

" PRRE BRRpMINEAIfltNe 86eN SR Ea $2hA contﬁﬁlf @1’(e301t §veral chiral centers
conv nt| nal acid-addition sal.ts or

saft €0 PEPEISFNIAG BETRICAI dy PR QPR Y ko d h ppemates
pr Qﬁhelfet :iepSrand zicbtﬁdmgfmd«tﬂ’d)d& @bthbds Mtb ahd erindioatees. For instance,

a Cﬁilgger&)mgpﬁ g%its V?’lg Fh c?,]n Ee ts%)e(llra ecgé ngyi.st%}&l%?t %& rmed from the
s atdcemicnmlixiues f’ocrrre@otmpweh tanooicdly actew foid mlqhn'@r ggnDc or L-
aC{ gérlc S, ?cf' ﬁ%&@éf c?@l ﬁ{ahg a&gi dlacth%/ 9519*359% gﬁgfsmfomc acid.

' Ol Odl C acCl urlc acCl ah Cc acCl
phéhgmeweéy aféP'ﬁa%% i the enagrtiqmers neant 4lsg ebgjeachisaed by using

f 1 ePoRfagRAphya dh$raBAPBOG hadS vRriétoArd eB@sner §islh} £rashld,
salicylic aC|d met hanesul foni ¢ acid, oxalic acid,

succinic acid, citric acid, malic aC|d | actic aC|d,
f UThE tempourtts aami'dtrigetolthk presBﬂSﬁverﬁﬂi}di mh}omﬁahtthe form of their

| né aurgn%cet: I'EICSI? agge Ya%ge Eilgmﬂ?%pﬁlu&hapﬁta@%%cw aéc%SEaHf@ salt”

exmﬁgb eo qoawramtahytldmdqummalﬂay@n bast cidditiDme satty etnlrafc gdtain the
iﬂggfoidg@ér eBR9EnRs RRATPTBp&HE 6RkhE CoRPURSHS B Bornudflitand are

formed from suitable non-toxic organic or inorganic acids or organic or inorganic
bases. Acid-addition salts include for example those derived from inorganic acids
such as hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid,
sulfamic acid, phosphoric acid and nitric acid, and those derived from organic acids
such as p-toluenesulfonic acid, salicylic acid, methanesulfonic acid, oxalic acid,
succinic acid, 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
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hygroscopicity, flowability and solubility of

conpounds. It is for exanple-d&scribed in Bastin, R J.

et al, Oganic Proc. Res. Dev. 4 (2000) 427-435. 5

The conpounds according to this invention and their
phaterhomue i voelll kx;owamepluzamaeeutgal ¢hemaists iberdesetd ahgain improved

glll ROEA; cﬁenglcal' QtaBﬁ'ﬁyB FQh?r %%Hﬂllt}c alnd solub111ty of
arations. tIOI’]SCI’] ]g
D dFAmpasindee ISofPaFWnp X @Scrlb%fi ltnr&aSFBf Pagani¢ kroc. Res. Dev.

coatmmos &bl-g45, dragees, hard and soft gel atine

capsul es, solutions, emulsions or suspensions. The

adm ni stration can, however, also be effected

r eThatémpomcg ac'ccrrdikfg tbhthisfiovemtioh asdpbc:is phamageyticaly acceptable

par nter f ] :
?t c n ge u¥e a% rge d%ﬂﬂétﬁ? (‘ggﬁrﬂ fol:f} o?%ahﬂﬂac%{?h&'i gpéf)%g\atlons.

ve-nenti one ar ac ca pre rations c
ob’tfh¢ pbdrrwepm@b @marﬁglonﬁ Ivan berpsoninsteredt etalldi pig inothe form of

t {81k VERED QB1N, HihgPRaRirAGRU sbAFElbnd Ebff)"sﬁles, IsHIREi0Ad) kefulsions
or or ganl Cc carriers, LaC ose, gorn St

defi (UsPERARQNS fBg éémlnlf%t%?n @ PWEV%’C? a% wgfeﬁt%r%ﬂ%eg in

anghetfbfn bf k§posifors, dtgReentérally, @xaiipthe forasofitjzbtion solutions.
carriers for tablets, coated 15 tablets, dragees and

hard gel ati ne capsules. Suitable carriers for soft

gelTh¢ hbeve-mempsaried pharmaceliiral repapitinns ey de albtanesi by processing

V\aé'l% @ﬁ) $ §&%‘rdlﬁ kd %?%ekh%#‘k«&’tﬁgéﬂa}‘ﬂh&uuéﬂ@ ihBg, inorganic

I ng on he nat ur e active su ance
noox argan@rcgrraar@ Lactigsrasouy Staigh pa|deyivativgs theaepfi talcy pfgaric acids or

fﬁf—t@ szgts ﬁlqtf the 3Rk f%ﬁh e 1{5.@([’ St %énpcfé” dsaake c@r@fefd ﬁ‘)'i‘ Safl&s, coated
e ction of so]utiqQns an are,
gear e SR EEtES yEBRU, SIBE ettt dopispft selatine
an Gap*shl%s hiek Gor Suinipid kzegecafbﬂe" oiby; Svakess fas:u paasbdlar arﬁlshqmé jpolyols
nat.ur al t
Semxc? )%ﬁegﬁ}(a Ianqn]d% 8n yo usrgangth? CEYC E@ﬁg?a.sl:ﬁe n% Sarriers are,

phhoweeeuisualy rqquepdalrathecmse efxoft geatise \capsulesofititable carriers for
pr ﬁ?‘eeé%ﬁhkt\fcﬁ-? o¥ Shtitts! drkBLPups ﬁ%a@rlekgﬁkﬁ; WARL b digbls, glycerol,

agen Il ers, sweet'eners col ora
{1 scastable ol apd) the Hkg. Sujtablpi ﬁgrlerﬁefosémqsaow%g% fer example,

but ikl or Kasdeh&WoRY MBS, fafs, antillRpidlaniguid pPoeylsand thedbke.
al so contain still other therapeutically val uable

substances. A pharmaceutical preparation was obtai ned
by Ths phgrnidteutial pephagons aneior&ived, cobimgpreser Gatiyeg kalsbilizers,

be d 0 CUSt e I
h a%ﬁlg%llzers,t RE 1tn§bg?19t§ ErHQElﬁgrs %éréetene%n cfoicn‘gnt@ ﬂ%riﬂt& salts for
varying the osmotic pressure, buffers, masking agents or antioxidants. They can

also contain still other therapeutically valuable substances.
A pharmaceutical preparation was obtained by using the following procedure:

1. Weigh 4.0 g glass beads in custom made tube GL 25, 4 cm (the beads fill half of
the tube).

Add 50 mg compound, disperse with spatulum and vortex.

Add 2 ml gelatin solution (weight beads: gelatin solution = 2:1) and vortex.

Cap and wrap in aluminium foil for light protection.

Vo WD

Prepare a counter balance for the mill.



10

15

20

25

30

2. Add 50 ng conpound, disperse with spatulum and
vortex. 30 3. Add 2 ml gelatin solution (weight beads:

wogeadsabesa4 sol ution = 2: 1) and vortex. 4. Cap BROTWERR@P/002700

in alumniumfoil for light protection. 5. Prepare a
counter balance for the mll 1% 2005/ 090344

PCT/ EP2005/ 002700 -19 6. MII for 4 hours, 20/s in a
Retsch m |l (for sonme substances up to 24 hours at

306.s Mill7for Exttauas 20sus peResscbnmill tfor berael subsitaniges wp to 24 hours at
Iayer3§/s<)qf filter (100 m on a filter holder, coupled

to a recipient vial by centrifugation at_ 400 8 for 2

i f. Etract suspensiop: framk beads withs g Fyexsyofi e (10@ um) on a filter
Re pe gjo]dea.sduprd W b Recii®itlvial B iR fupefién dt 400 SfoLPSin.

until final volunme is reached or extract is clear.

108 BYpYe XFaetdoMPAsYRESYURE i t h gel atin and

hogro Repes ewashthgl withasimalk valeses(Heed 1 pmé peepa) uatil finel dslume is
m crog scggcggpgxitpn?. gfeart he conpounds of fornula | wth
parti%ﬁ PLe e W8 1 and 10 m The suspensi ons are
sulqQ. &l ep tofinal gphimeapith gdatin ankhemeogenisee used in the

in vivo pharmacoki netic testings described below
Inhibition of src-famly tyrosine kinases 15 The

acThe, pbgveodesernifed preparaheon OMIFrAUERSNEIARS Of HferRmBgRnds of

asforMiuldd With paftRle sie@betSieen | and 1Y phy, IMOSisQspekbibASHS swidsble for
sho by. usi ng the fol Ié)vvi e assay. As Usﬁd he{ei.n C{?o .

r e@r\gp ap IB:aPﬂrés Yergdised 1n the in viv; pharmacokinetic testings described
NHZeldwE- E- E- | - Y- G E- F- E- A- K- K- K- K- CONH2i  Jal33- Ro

refers to the peptide: Jal33-G Am nocaprylic
acid-A-E-E-E-1-Y-G E-F-E- A-K- K-K-K-CONH2, wherein

J alird@bition (of spietf@pdly eyroftae kidweesN- hydr oxy succi ni i de 20
ester; PT66 refers to a phosphotyrosine specific

ant i body which can detect the phoyphorylated tyraqsin

of The aetenity efythesiompaun 40T TR MEFEIE fsolr%ehlg)(r%-?or the
C agrb@xmey imtbipd RiAs Mas shekn B abing thalIBWGEE dssdyeAesed herein

vaRPdetemTe R PR 2 PersFer f - Eriot Byt Rk ©oCON Tarso-

AnRb -rBfecssiohibie \repsde da [ BTG AmDogaprgticacid®d - E-E-E-1-Y-G-E-F-E-A-K-

SRﬁZIkH&HéNHK'@ﬁé@% Fﬁ%grﬁ'?tlﬁgﬁCycler-Red 640-N-hydroxy succinimide
ester; PT66 refers to a phosphotyrosine specific antibody which can detect the
phoyphorylated tyrosine of protein tyrosine kinase; and TCEP refers to Tris(2-
carboxyethyl)phosphine; Lck Cisbio Mab PT66-K refers to Anti-Phosphotyrosine
(PT66)-Cryptate; and Src EG&G Wallac PT66 Eu-W1024 refers to Eu**-labelled
Anti-Phosphotyrosine (PT66)-Cryptate.

SRC-Inhibitor-Assay Parameters:

Reaction mixture:

ATP 5uM

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

PT66 230 ng/ml



Reaction m xture: ATP 5M Peptide (Ro + Jal33-Ro): 10
M Jal33-Ro 196 nM 30 Ro 9.8 M PT66 230 ng/m WO
wO02038080344 PCT/ EP2005/ 002700 -20 Assay buf Per/EPZ005M02700
MgCl2 2 MM TCEP 50 MM HEPES 0,1 % Tween 20 5 pH 7.3
Enme: 2.5 Um Inhibitor: mag0-25 pM 10 mn. 0.42 nM
Mat eri al : Eu-1abell ed phosphotyrosine anti body: - for
Lck Cisbio Mab PT66-K, - for Src EGG Wal |l ac PT66
EuAspapbufer( al | commer i mM Yg&ldi | abl e). 15 Pepti des:
Ro: NH2- A- E- E- E- | - Y- GE5 1 EofpK- K- K- K- CONH2i and
Jal33-Ro: Jal33-G Am nocaprylic
aci d- A- E- E- E- | - Y- G E- POEnMAHRPES K- K- CONH2i wher ei n
Jal33 is LightCycler- ®20uRede®d® N-hydroxy succini m de
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ester; whereby both pe zges wer e synt hesi zed by an
optim zed solid phase FH%
(Merrifield, Fed. Proc. Fed. Amer. Soc. Exp. Biol. 21

(1%@2; e_412) on a Zi nss2e§U§1J>{f>350 pepti de synt hesi zer.
S ;

ti de synthesis protocol

t he peptide was assenbled on 160 ng (22.8

pnol scale) of a
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: Ja133-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
conjugating an twenty fold excess of amino acids each protected by
temporary piperidine labile Fmoc- and permanent acid labile tert-
Bu-, BOC- and tert-BuO-groups depending on the side chain
function. The substrate sequence AEEEIYGEFEAKKKK was N-
terminal additionally mounted with the spacer amino acids
Aminocaprylic acid and Glycin. After cleavage of the N-terminal
temporary protecting group the still attached and protected peptide
was labeled with a 1.5 fold amount of LightCycler-Red 640-N-
hydroxy succinimide ester (purchased by Roche Diagnostics GmbH)
and triethylamine. After 3 hrs. the resin was washed with
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25 Ri nk-Li nker nodified polystyrene solid phase by
repeatedly conjugating an twenty fold excess of am no

wo aais@sosaach protected by tenporary piperidi nBCT/aB2008002700

Fnoc- and pernmanent acid labile tert- Bu-, BOC- and
tert-BuO groups dependi ng on-2he side chain function.

The substrate sequence AEEElI YGEFEAKKKK was N 30

term nal additionally nmounted with the spacer am no

aci ds  Ami noemmethylfamaciide and Igprepanol antik the: pluates gé the blue

of the N-t erﬁ&lﬁgélcg %dr?gi{?&ﬁ e Fud} %‘?6&&% Q{n%lUBbElQ& RMptlde was

still attached ected peptid
a 1.5 fol d o¥BI9NE cﬁrormtaﬁtse%u%aasq?é%d 6@9@8&1 frﬂ;arféiypermanent

succi ni m de %Ee%fl % PrYBE B BdatenRasRQ rﬁlxﬂg’@ @$ B0%Srifluoroacetic

o Sl SHE el B i S WIS

washed w th
Di met hyl f or rmﬂmstmlﬁeamd ﬂr&ﬁpn@;ﬂmerbby unprieparbtiee sdveiat ghasef HPLC

the blue re U rERn. Gfﬂ rﬁfﬂcﬁ?on R;]% dﬁ&llh& %tpeﬁbfé ﬁ%ﬁje peak

| abel ed peptfide was phase
rel eased framre hblepaamaﬂéhpphﬁlﬁdtbabﬁ ﬁbﬂngﬁb‘mmrbyen by MALDI

treatment wigBoan ety [97208% tri fl uoroacetic 5
acid, 10% Et hanedi t hi ol’, 5% Thi oani sol and 5% Wat er .

The substrate was fi naIIy I sol ated by a preparative
I ep@fystesPhasepiileQ ckp sﬁ‘f“; §aiveRUpstate SRUIp6DT°E pparaially purified)

yi el ded 12. 2 RP- HP peak pure bl ue

mat eri al (Iy ﬂ“lr%h:i‘feéﬁ’ ri%lglledentlty was proven by

MALDI mass‘spectroscopy [2720.0]. 10 Enzynes: Upstate
lr‘)g'lfngp— (éljlgtl:d 'Fl é\éﬁge AslsJ t@%&eﬁaseg&f@%erU@allac Viktor 1420-040
Ti mltﬂgg rowndterrLigvbhansliog sy%em;BeCh@am epultere Bigmek 2000.

El mer, Wallac Viktor 1420-040 nultil abel counter;

Li qU| d handl i ng_system Beckna ul ter, Bjone 00. .
ATBIPRween 29, SWREST euﬁﬁ?ﬁeﬁa e k?fhﬁ gﬁ@wﬁrzgwchemwal&
NDN%ChllQ ad Mhothedre pﬁfdﬁasedfﬁmﬁ@ﬁla{ Bix@1d¥h TCRE PWels @urchased from
pu chas

R S DM 15 b s DTS S RuR MR IR pEST

pur chased from Fal con. Assay Descri ption:
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
phosphorylation reaction is started by adding a reaction mixture, containing ATP,
Peptide and PT66, and subsequent shaking. The proceeding of this reaction is
immediately monitored using time resolved fluorescence spectroscopy in a suitable

well plate reader.

The ICsp-values can be obtained from the reaction rates by using a non-linear curve
fit (Excelfit software (ID Business Solution Ltd., Guilford, Surrey, UK)).



At first the enzyne is pre-incubated for
15C in aqueous solution with
WOoi2ndsidodd4er s according to this invention.

15 m

n. at

phosphoryl ati on reaction is started by adding a

reaction m xture,

cont ai ni ng R, Peptide and

and subsequent shaki ng. The proceeding of this

reaction is

PT66,

correspondi ng anounts of
Then PCl&P2®6/002700

i mredi ately nonitored using tinme resol ved

fluorescence spectroscopy in a suitable well plate
r eager,. The IC50-vaIu€§nﬁ@gngmgéﬁgajned from thge,, sre | 1G5 Ick
reactionfrates by using a non-linear curve 25 fﬁ&d '
(Excelfit software (1D Business Solution Ltd., ] [pM]
ilford| Surrey, UK)) WO 2005/090344
|P:5T/o EF?ZEOEI Q%ZEQﬁloro%;lEeﬁ)i) big 4- (CadTerd aﬂm{l\darre | 50,0808 | 0,0027
c or phenyl) 2-
[4- (2-di eﬁtﬁwamhkaﬂa nsu g oS ey
et hoxy) - phaebodiaile no] -pyrldo [2,3-d] pyrimdine-7
carboni TNl
6278 o BiPSrBiBunyProd eamrphelnay - o G808 | 001
0 0117 lbtmmy]ammWe})’yrmz,ad P@'ll@l-(hll]le-7 carbomtrlle
pyrimdi ne-7-carbonitrile 4 6-(2,6-D chl oro-phenyl)-2-
[ - (2 hyd AR ¥ph Oy Lant nQl17 | 0,0064
-pyr%%o [qu ?I Xﬁ%agﬂggﬁlcaﬂgghltrl Gﬂ% ’ ’
6{ (2, 6- Di|P nalaanmﬂenmc)d%(ddpw yoq- Vﬁazhoymtr Q| 0010
0{0037 phenyl ami no)-pyrido [2, 3-d]
pyri ghdi ng é@@(&%&hﬂh&ﬁ@zdﬁﬂbﬂﬂl n-4-yl- 0,0010 | 0,0037
641 (2, 6- Di|c oro P eny&%1 44-(2(g droxxésthoxy)-
0/0022 0,|PRePglantn (2a14lPpymidiee
p r|n1d|rﬁm7mgﬁkboxyllc acid anm de 6-1
64 nI-or Q= phenyl dro et.hoxy).-
0|00t o 0@26'8 D %Pﬁzﬂz [_ﬁp@ﬁ?y OF¥ae 0)&]) 0,0022 | 0,0076
pyri m di rﬁhe?rylaaﬁhakwmdb a,énﬂp(zﬁmid;daf-@mrl&bcwyd )} am de
642 6-(2,|6- hi{ or o- phenyl ) - 2- (4- nor phol i n- -
0, 0018(0,%%‘%‘%‘Lhan\fam .y.u) ( do fg 3 If“ i
oY1 i Gildi 16- (2,6 Ridbborgtphenyl)-2- T2 (2 hydrony-ethoxy)- | 0,0054 | 0,0082
phenylamino]-pyrido[2,3-d] pyrimidine-7-carboxylic
acid (2-hydroxy-ethyl)-amide
6-2 | 6-(2,6-Dichloro-phenyl)-2-(4-morpholin-4-yl- 0,0018 | 0,0041
phenylamino)-pyrido[2,3-d] pyrimidine-7-carboxylic
acid (2-hydroxy-ethyl)-amide
6-3 | 6-(2,6-Dichloro-phenyl)-2-(4-morpholin-4-yl- 0,0009 | 0,0015
phenylamino)-pyrido[2,3-d]pyrimidine-7-carboxylic
acid (2-methanesulfonylamino-ethyl)-amide
6-4 6-(2,6-Dichloro-phenyl)-2-[4-(2-hydroxy-ethoxy)- 0,0011 | 0,0016
phenylamino]-pyrido[2,3-d]pyrimidine-7-carboxylic
acid (2-methanesulfonylamino-ethyl)-amide
6-5 | 6-(2,6-Dichloro-phenyl)-2-[4-(2-hydroxy-ethoxy)- 0,0006 | 0,0017
phenylamino]-pyrido[2,3-d] pyrimidine-7-carboxylic
acid ((R)-1-pyrrolidin-2-ylmethyl)-amide
1 6-(2,6-Dichloro-phenyl)-2-(4-morpholin-4-yl- 0,0004 | 0,0017
phenylamino)-pyrido|2,3-d]pyrimidine-7-carboxylic
acid ((R)-1-pyrrolidin-2-ylmethyl)-amide




acid (2-hydroxy-ethyl)-am de 6-3

6- (2, 6- D chl or o- phenyl ) - 2- (4- nor phol i n-4-yl - 0, 0009
WO 20030444 phenyl am no) - pyrido [ 2, 3-d] PCT/EP2005/002700

pyri m di ne-7-car boxylic acid

(2- met hanesul f onyl ami no- et hyl 23 am de 6-4

6- (2, 6-D chl oro- phenyl )-2-[4-(2- hydroxy et hoxy)

0,/6641+-0- 0616——phenytamnrel—pyrdo—12-3—€4

pyrEersh He- 7- car boxy! iGenmuhd-Name ICso src | 1CsoIck

(2- et harjesul f onyl am no- et hyl ) -am de 6-5 [uM] [uM]

6-{( 2, 6- Di|chl or o- phenyl) 2- [4 (2- hydroxy et hoxy -

0,16606—6-166+7F—ptrenyHamnoi 23]

pyri fitdi r@.@,@&aqj@g@wp}@nmﬂd(.” methanesulfonylammo- 0,0002 | 0,0013

((R) - 1- pyph&lyiaHhino A& RYd byAMidi8e Y -carboxylic

6-{(2,6-D {ghl ro 1p )”-pylldig;b gﬁ])p Q'P olin-4 -yXIY 0/ 0004

0,[0017 ped iﬁ?ﬁhﬂ{\eﬁ& Yh iporediyljramide

?z lrR l) n31 di nesr(b&anmdmz l—ph‘enﬁlzlzdg3 (2-hy dro ) 0,0007 | 0,0020
- 1- py in 2005 344

b EPob e S b r&?ﬂ%&ﬁﬁp pO src

| €50 | ck |7{cMboixidic 6616 (2-methanesulfonylamino- ethyl)

6-{(2,6-D gﬁacgero phenyl ) - 2- (3 et hanesul f onyl am| no-

O, 86062 O, \SAw "‘he"‘ H-ar 07 Yy to L, 3 A]

pyri n? di nes- @@Qﬂ@ﬁmy)fp}@nabﬂdrél (4- methyl piperazin-1- [ 0,0003 | 0,0010

(4- met hanes WA n@io) 18+b Irfilind-7-

6-( 2, 6- Di gﬁ|lﬂoureoﬁpheny|r1§'3rr -hﬁ‘{%nlxy 0, 0007 0, 0020

etlhyl sul fls#ppylishedgidam ﬁd]lethﬁwv )Fazmsﬂ%ﬁth Yii mding

7- car boxyhingdeaci d ( 2- net hanesul f onyl am no-et hyl) -

aide 2 )

6-|( 256 Di |i ot igreneyphers 2 G methiswfrodli per azi 29025 | 0,0099

0,|0003 O, ﬁﬁéxﬁ)rlalmh)))-}pbﬁ&(}’ﬂZM]@Q}lmldhyléﬂdarb&yﬁe d]

?%mn ga (f s 1ar¥e 1?0 Q ethya)”aluglden 2

6-|( 2668 Di éﬁnmbmbhenwh)m)ﬂ) @Séﬂaethyl p)zrlidlafi&yl - 0/ Opa®7 | 0,0078

0,{0099 p r ]

ouiri i di ngﬁg}ﬂl%ﬁ@%ﬂw)g cl]gﬁugq?dn:}e g carboxylic acid

(2-methanesulfonylamino-ethyl)-amide :

10

15

In vivo assay on tumor inhibition:

To generate primary tumors, HT-29 colon carcinoma cells (2.5x10° in a volume of

100pl) are injected subcutaneously into the left flank of female Severe Combined

Immunodeficient (SCID) mice 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?3 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[mm3] = (length [mm] x width
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acid (2-net hanesul f onyl am no-et hyl)-am de 6-8
6- (2, 6- D chl or o- phenyl ) - 2-(6-net hyl - pyri di n-3- 0, 0047

WO QBOI@B44 yl am no) - pyrido [ 2, 3-d] PCT/EP2005/002700

pyri m di ne-7-car boxylic acid

(2- met hanesul f onyl am no-ethyt24am de |In vivo assay on
tunor inhibition: To generate primary tunors, HT-29
col on carcinoma cells (2.5x106 in a volune of 1001)

ar eninf jxeeidtd [ ot ydt bnedsligony thebedyt weigheef alf animalsgs recorded at

F R ‘?w§@\@§‘tre Comaied thé ehd B¢ @ﬁ’éjﬁtlﬂf D turh sl 40 e@l&ﬁed and
usi ng gyrlnge and a 26G needle. The HT-29 cel

haW@gb%bn orlglnally obtained fromthe NCI and
deposited in a working cell bank. The cells are

t d d t bef t

ex Pl Qg SRR oSt e T G ChiD e HRErlaPdigeor the

onprdegnt Snvehtion,ghe tyie sgoferpf-which ivisetefopidrin the opponded klaims. It is
I t

am rqEPers%O(?J ?hartalﬁg@ g]caZtFo%s fgaq%n%lgdé bl rd@@ﬂ'ep %ét "BEK without

per group
codm@m@néhamw@fsther@’dnmral |y once per day as a
suspension in 7.5%gel atine 0,22% NaCl with an

adm ni stration volunme of 10 nl/kg based on actua
boarting MategialsTr eat nent is initiated on day 10, and
carried out until day 30, the final day of the study.

o B LR Bl R BBl "o o o
i npl antation, in two 15 di mensions (Iength and wi dt h)

usifg r@'ﬂ% 2535915&1086\9? akgﬁ: ctivifad l\f}p dg{lfsg rnﬁ 6 1 }rgrgﬂéllnder Ar

= :{tmmgheh‘e [ 209 rlnis( dgyaqhﬁr mgezqyil;lgl o g@& d1chlorobenz;>ﬂbrom1de were
PCis &R0/ W@che‘r 2a41d[ fOﬂanofWhiit J@)h[tmﬂ whteZadded to the stirred

addi tion, the bady Qina S is r$cor %
At MIEREET (RS BRI S PWQPPS/ of 300 ppevas tided pfene mixture
st wehynddngeritlynfor S 0ahih ﬁ)(ﬁﬂaﬁrlhedeatﬁdn Thérg dedrenddieder of the 2,6-

f ol i e | es, ferenc rOV|ded to

R S ATBl S AR BA AR Gl A% and
scthpenigfuraiag subisequeetly fafhixed fom 2thie appended cl ains. |t

is understood that nodifications can be nade in t he

procedures set forth without departing fromt
splh¢ ebaye Grignardhs@lptipmivas spaled fhpORaped jaded al)udévﬁw solution

3- 62295 didsdthArRRARMA! 150 2nI0RET WRicAINRAS ®een pre-cooled to -50°C. The
mixture was allowed to reach RT and stirring at RT was continued for another 14
hrs.

The mixture was washed with aqueous HCl, dried and concentrated under vacuum.
1 first crop of 8,1 g of crystalline title product was isolated by filtration. A second

crop of 8,7 g was obtained after evaporation of all volatiles at 70°C / 20 mbar.
b) 3-(2,6-dichlorophenyl)-2-oxopropionic acid

8,1 g of the above ethyl ester in 70 ml ethanol were stirred with 50 ml 1,6 M NaOH
at RT for 4 hrs. The mixture was diluted with dichloromethane and acidified with
aqueous HCl to a pH of 1-2, then extracted with dichloromethane. The combined

dichloromethane phases were extracted with 1 M NaOH, the aqueous phase was
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10 12.4 g magnesi um powder were activated by dry
stirring for 1 hr under Ar atnosphere. 250 m dry

WO et0s@po3wer e added. 25 g 2, 6-di chl orobenzyl brpai/de20080@700

di ssolved in 150 m ether and 10 ml of this solution

were added to the stirred nmaghesi um suspension. A

smal | anmount of iodine was added and the m xture

warmed gently for 10 min to start the reaction. Then

t hagairepadifidé andonthimops 6xtiaStediwith dicblosomgthane. divapieration of the

SOl Unt S, AR JicRled APELF BERAE Brdtffer (RT) 11 1 hr

e mxture S subs guently refluxed for 2 hrs.
The above Gignard sol uti on was cool ed to -30C and

adgede.q2babicNlot & phesyd)-dirh@Ryls@lfa de [ 2j3-a pytimidiad-at e
[ n@}‘iS 3 elt hgr P\/\fwr?}g has ‘éeen “g&’flcom ed I?% -50C.

The Cﬁ‘i"t??‘)éhﬂlﬁéd all owed to reach RT and stirring at
RT was contl nued for another 14 20 hrs. The m xture

washed with agueoug HCI ex, drb edwgpd ?s?&gg ” t%i ml dry
o0 i) g VG of ey

r gvaguum Ifst erop o
t i Nl,lé @mdmlformasldles@Mféchnldyafqlﬂ rtat-IZQ?C AS@@@ncassmm tert-

e 5 bt aly} €1 1@¥aPO 3§} ony of pgal | ]
P&lyl Ies Vzetrg7\8%(ﬁie920§lfou§}d IB\E -184@PO1 347 0Ng Ofofal lg-amino-2

r

3 rzthylsyifamy b)frep#érefyﬁjca@a@fb rg addedzpsid dhe mixgtuge yasgyarmed

t hﬁ) ﬂb@Vl’h@ie@Mhn Shispendidh wRs diluted WahahotMRf 80 &11IDMEBEnd stirring
h7§8 dgla at RT for 4 hrs. The m xture

§t & maéa(’%ft% Br omet hane and acidified with

aqueous HCl to a pH of 1-2, then extracted with

d | :
oo B BERUELNALE R RO LD YRR gsaion

20@5110@@34»4:}13@2/ HP2OBE/I0XKY PrecimBt dnwmﬁltrirefd @f§ apddurther

ONGErifitYy & ﬁﬁgﬁﬁ&gﬁﬁvgy(hﬁcad bthl REeQiE! b%‘f‘cetlgyﬁd?)or ation

of "the sol vent vacuum yi el ded 5,0 g of the
title product. c)

6- (161,85 g bt dieqitlpeodibar- 2- met hyl sul fanyl pyrido [2, 3-d]
pyri m dine- 7-carboxylic acid 5 3,0 g of the product
fromex. b) were dissolved in 20 M dry

N, 8y dbsesHDichioromphind)- @W}lylaui&rwtnyh'eb[z »d]petnidinG5 g
pot assiy fog&gﬁg acnpgi %Jea{aﬂeyéﬁfoﬁyﬁﬂgﬁg eﬁlyﬂv\éxﬁldeAt -10C

1,777 g o
met hyl sul fanyl pyri m di ne-5- car bal dehyde were added and

t h@ 451X fUhe pY@ﬁJcW@f 5@@) weRe di6lved i€ 10 @8IUrYIIF, 0,215 g carbonyl
st ap %5812 v\\lf\gg a de(il tm} tngllxtalllr;g twggrstlggd n211t IRMEor Pq'xr 0,228 g 2-
methylsulfonylamino-ethylamine in 4 ml DMF were added dropwise and the
mixture stirred for another 2 hrs. The mixture was diluted with 200 ml water.
Crude title product precipitated and was collected by filtration. The filtrate was
extracted with dichloromethane, the organic phases dried and evaporated and the
residue was combined with the first precipitate of crude product. Chromatography

on silica yielded 375 mg of the title product.

e) 2-({[6-(2,6-Dichloro-phenyl)-2-methylsulfanyl-pyrido[2,3-d]pyrimidine-
7-carbonyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

Analogous to ex. d) from 0,2 g of starting material ¢), 0,096 g 1,1'-
carbonyldiimidazole (CDI), and 0,153 g (R)-2-aminomethyl-1-Boc-pyrrolidine
(purchased from Astatech).



10 at 70C was continued for 3 hrs. The m xture was
cooled to RT and diluted with 300 mM water. Upon

WO a@s@pdsscati on with HCL to pH 1-2 the crude PCDERZN5/002700
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precipitated and was filtered off, and further

purified by chromatography (sibica, ethyl acetate + 5%
acetic acid). Yield 1,35 g of the title product. 15 d)

6- (2, 6- Di chl or o- phenyl ) - 2- rrethylsulfamf/l pyrido[ 2, 3-d]p

yr The thiactéon mixtareio BN F evaadildted with 100 ml water and prec1p1tated crude

%Ig% Ek?%éh fb9 Rtk AU Phe Eﬁi’alté wﬁ‘m&’(ﬁﬁgi arﬁth@If anfdr@(tracted with

wer e di ssol ved n{) .
o élfélogoreaﬁheww e Grhflela PEAGPI e &uea AW Ve o dissolved in

m élffcﬁfoeorllﬁ/f@&aﬁél lahd eﬁasﬁ&d Rﬂ_tl'f Qilufe BIC], theAa28orgbidred with the other
sul f onyl ani no- et hyl ani ne
i S floEemafats FRFast. PaRbITE S PEm e R o PR & e silica
Thﬁe]kﬂ]edﬂﬁll mgwd shediilareduati t h 200 M water. Crude

title product precipitated and was col |l ected by
filtration. The filtrate was extracted vv|t

di Bhl r(dfreRichleso-pheryl b2 gasthylswirayt8Hapyride [ BAdllpyrimidin-7-one

evaporated and the residue was conbined with the

first preC|p|tate of , crude pro Chromat o h Qn
si I[p ganiyrur Qa0 8752 oot~ r@qﬁﬁyliqq@rl&lpmﬂaw C%E’a@‘ffynz‘ec{l 50 ml
[ 6tetrlifie DD,9 gY@ dRhRsRYphentad@idydids UOf78ny tridolyyl iaglih@ ad d2,45 g

] pﬁgp@gﬂg}ﬂ?ngwgg}sewm;s addﬁlr "511? amlgltélrﬁ was srtbrred a[t 190°C for 30
acrm‘lntﬂmen -alnutlyelr 2%t wi pivahyl oblovide wrenddﬂi} Hfte@rﬁ)onm, ghe next

Pﬁ‘tﬁ%r htdg gfvjlal%kr %%)? & \Qgrg gdéd J'nd the temperature was raised to

onyl ditm
( R} 9P Canifiet ﬁé@'{bﬂ 3p aBécé JHR O e P@pmrtshzegéaylf ¢hlppide were

AS | @4 RGN -findfRy 4PiaG A9 3dtidefed /&P B34 §0195°@6 The

reaction mxture in DMF was diluted with 100 ml water
and precipitated crude product isolated by
fi lf\bpﬂi)d'nﬁﬁltelyTAtIEnﬂidftthatsdvmsmaeirdinbivﬁﬁ undérhvad@hmandd ml ether

extract W t,)h i chl or.ometh |t

f r yste a%%ffg w&sth& psr§c1P1 at gr%rucﬁe é)l%ua 1581ak$%ebr?p ﬁﬁ?aéi% %Lg crude
waphetictwvadwashedivih Id(her amh ezntec topiekdeldl 6ng offthe Hde prasct. 5

di chl oronet hane extracts. Evaporation and

chromat ography of the residue on silica yjelded 15
ng8bf T pﬂgompfqyeg'lagpggmc acid 6-(2,6- dichloro- phenyl) -2- methylsu%fanyl—

6- (2, 9{&1&@30& yARRAXL)-yLestet hyl sul fanyl - 84 pyri do
[2,3-d rim -7-one ToamxtureofSOg

4- am no- 2- et hyI sul fanyl pyri ndi ne- 5- car bal dehyde in 50
m 4,0 g of starting material f) were suspended in 20 ml dry N-Methyl-2-pyrrolidone

( NMP ) and treated with 0,562 g of 60% sodium hydride. After stirring for 30 min
at 40°C, the mixture was cooled to RT and 7,02 g N-
phenyltrifluoromethansulfonimide were added. After 45 min at RT, another 2,01 g
N-phenyltrifluoromethansulfonimide were added and stirring was continued for

another 30 min.

The solvent was removed under vacuum at 60°C and the residue purified by
chromatography on silica to yield 5,38 g of the title product, containing ca. 25% N-
phenyltrifiuoromethansulfonamide. 2,4 g of this material were purified further by
dissolving in dichloromethane and washing with aqueous sodium carbonate

solution to give 1,72 g which were used in the next step.



tetraline 10,91 g 2, 6-di chl orophenyl acetic acid, 10,76
g triethyl amne and 22,45 g 10 pival oyl chloride were

WO s@gqeostd al | y added. The mixture was stirred BCT/ERDQS/002700
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for 30 mn, then another 2,04 m pival oyl chloride
wer e added. After 30 min, the2hext portion of 2,04 n
pi val oyl chl oride were added and the terrperature was
raised to_195C. After another 30 and

mohk" 66pDighlererphenydly - rwhﬁflrl&mhew@d&éd@ammdm&

fi nal yy¥abbhitkile'g was conti nued for anot her hour at

195C. 15 Approximately 40 m of the solvent were

renoved under vacuum 100 nml ether were added and the

pr 872 pistadtirfimatetidieg) fraam ubdvei vt areadd hy17,5 il dag NMP with 6,423 g

yi eFraklﬁRﬁr@D uc%]#)“? élV\l?s)E?g dburrra{;)) %iaﬁ%rs)sé%dué(‘@ E}%Elcfe at 90°C for 75
Tr infith. ljﬁmcﬁob@nhya}gg@poEmdcumigr glacuum and the residue chromatographed
6- (25 ﬁfﬂo?%?’b%o%hﬁ?% tiel I%HE&W sul fanyl -

pyri pyrim din-7- ester 20 4,0 g of starting
material f) were suspended in 20 M dry

N-mglh]yllodac%yrrol idone ( NWP) and treated with 0,562

g o % sodi um hydride. After stirring for 30 mn at
40C, the m xture was cooled to RT and 7,02 g N
phmmle_'_fl uor onet hansul foni m de were added. After 45

BB bRRRHORI) 2 ndtphalin 4 y1 phenylamino) pyrido[2.3-
st ]pmrlngdmg -cwhexyigadidi(pyrrobidinghplmeshylsamider.  The

sol vent was renpved under vacuum at 60C and the

reS|due purlfled chromat ography on silica o yield
ag g of 10% rpﬁt@r%ﬂqs g%‘tml%éﬂ a%@%@f\}:w@zé%swede in 4 ml

p h&i&lﬂofr(ﬁmﬁﬂhuﬁé aietheasiuitibh drird bl ﬁltra?ho‘ﬂi @eﬂiodﬁthh%ulfate The dried

glahﬁlgﬁ%ﬁﬁe glgs;h%de\%gtgf Ui gl’}wn( iy 7815qu§ o(igs aggxag Eﬂ,ﬁterlal e) in 4 ml

cadisbloateethdfe siok Titandrthe oxightien feaiorgwahinohitoredyiBléd After 1
'_ 2}# %?rtﬂ)%atgigpwasvgn%&%gé Q093P FEHP%B?QQQ&QQ@EQ Qddition of a

6- fexv dropis o ddmethislsalfige.) 37> mget-mparshelingagilingyere @dfed andyptirring

PY wh it Hiieed 4r REFQORIHLI | € 1,72 g starting material g)
from above were treated in 17,5 m dry NWP with 0, 423

g tetrakis-(triphenyl phosphino)pall adiunm0) and 0, 859
g Zhﬂ&mﬂyﬁaim dilut@D GithodicHlororhetitae arldavashdds efith 1096 aqueous
under,.vac and ttlw)%ar esid

ev a m
Ch? tasgr gﬁ%odan%ln f; H'f Qrganic b SoE &gamatogfaﬁhﬁ of the residue
t i yiekleg 6@ dugeof Boc protected title product

The above material was dissolved in 2 ml dichloromethane and stirred with 2 ml of
a 2M solution of HCI in ether at RT for 3 hrs. The precipitate was isolated by
filtration, dissolved in a small amount of methanol and diluted with a mixture of
aqueous potassium bicarbonate and dichloromethane. The dichloromethane phase

was separated, dried and evaporated to yield 41 mg of the title product.

'H-NMR (CDCI3): 9.15 (s, 1H); 8.47 (brs, 1H); 7.95 (s, 1H); 7.69 (br m, 3H); 7.40
(d, 2H); 7.26 (t, 1H); 6.98 (d, 2H); 3.89 (t, 4H); 3.48 (m, 1H); 3.34 (m, 1H); 3.17
(m, 5H); 2.94 (m, 2H); 1.60-2.00 (m, 3H); 1.40 (m, 1H);



Final Products Exanple 1
6- (2, 6- D chl or o- phenyl ) - 2- (4- nor phol i n-4-yl - phenyl am n

WO 2005p9u3ido [ 2,3 10 d] pyri m di ne-7-car boxyl i c BCI/HP2005/002700
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(pyrrolidin-2-ylnethyl)-amde 36 ng of 70%

met a- chl or oper benzoi c acid (AZPBA) were dissolved in 4
m  di chl oronet hane and the solution dried by
filtration over sodiumsulfate. The dried nCPBA
sokﬂﬂelwas added to a solution of 75 ng of starting

S g S i e Ve
st aweﬁsq{ Srllparmifingd<cablinagd g% GY%%&%H fho- eth;l;H

qu@;ﬁcdted by addition of a few dr ops of

di met hyl sul fide. 37 ng 4-norpholinoanilin were added

and stirring was continued at RT for 14 hrs. The

m Ahalogowsats efampleetl 50 ;g ofistanting ovtrhbde wendoxidizeé avith 29 mg
Wi HtPﬂ%/ﬁha&]&QQ%etﬁ”rr{%ta't‘RTac' d. Evaporation of the

or gani c ase and chromat ography of the residue 20

yi el ded 67 nmg of Boc protected title product. The

ab@y@n (@rmah rﬁirﬁﬁ&lh}lﬁéjwiefb Qc}d@d a‘iﬁidCt'h]E: QhiktEE RaRatirred 14
an | sol uf.i.qn o in .

ot fesrat aﬂﬁgf%fiﬂ%tw witbraneadteld il digtiovegechigt i amigre was
f | bvhfh’tﬂlvﬁth wﬁiﬂeﬁshé vednicrphasesdridd aralnavapdratedd amdtthethed purified by

wi t h Ie

o1 BBy Tl S flan® 9 BT RE] 7 Sl 05)-viewd
ph%mgdshm&ewpiaﬁat ed, dried and evaporated to y| eI d
41rrgof thetitle pr oduct . H-Nl\/R(CDClS) 9.15 (s,

7 41@ Nw c%q_brom; 928 (e,t1H)m)1§ (% 153 7(@ (bz,q) £H§ 7@@ (@tH%H), 7.36 (t,
AH) H);37.68(d, PH)L 50 (Br SAH)B.48 ), 21D; 1.26 (randHD2 (t2tdPéther 6H);

2%@53%65&%6%%‘%/ %gb%%/(&g%%l 492§3m E>1<|a_1|)rrpl \é\oz

6- (2, 6-Di chl oro-phenyl)-2- [4-(4-nmethyl-piperazin-
1- %Q nyI am noj -
rimdi ne-7-carboxylic acid
(zsf@;sﬂawamfpimwlaaﬂadzmwe ydfans]phenpigminok o
gﬂh@[zl.’»-d iR d k- ﬁéaﬁ\s&me a&at(ﬁfmaha&)suxf@ﬁﬁmﬁmodemﬁﬁ

BA i n dichl'oronet hane at

amide

60 mg of starting material d) were oxidized with mCPBA analogous to example 1.
27 mg of 3-(2—hydroxyéthylsulfanyl)aniline were added and the reaction mixture
stirred for 15 hrs at RT. The mixture was diluted with 10 ml dichloromethane,
washed with 10% aqueous acetic acid and dried and evaporated. Purification first
by column chromatography on silica (dichloromethane/methanol), subsequently
by preparative HPLC-MS and eventually by preparative TLC on silica
(dichlormethane / methanol) yielded 12 mg of the title product.

'"H-NMR (CDCI3): 9.21 (s, 1H); 8.91 (br s, 1H); 8.07 (s, 1H); 7.83 (br s, 1H); 7.77
(s, 1H); 7.43 (d, 2H); 7.31 (t, 1H); 7.25 (m, 1H); 7.05 (d, 1H); 6.85 (br s and d, 2H);
5.67 (br, 1H); 4.13 (m, 2H); 3.58 (m, 2H); 3.35 (m, 4H); 2.93 (s, 3H).



22 ng 4-(4-nethyl pi perazi no)aniline were added and the
m xture was stirred 14 hrs at RT. After dilution with

wO zn®bodeas4 10 nl di chl oronet hane the m xture WeECT/BRRotsa@®2700
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with water, the organic phase dried and evaporated and
further purified by 10 chromat?®graphy on silica

(di chl oronet hane 19 / nethanol 1 / ammonia 0,5 ).Yield
44 ng of the title product. 'H NVR (CD3OD): 9.28 (s,
1HExampledt (s, 1H); 7.78 (br d, 2H); 7.48 (d, 2H); 7.36
(t 6-2¥Di -(24 enn (pyriddii,3-
3.5 e‘zﬁ?}%ﬁ% Q%’.hggylz %bp‘lt (gg’e’?g‘é’f’béadﬁ)é);{y)]%ﬂ 28}%?2}’,%]3%';1 &2
2. @epyrimiding 7-carbogitrile  31) 15 Exanple 3

6- (2, 6- D chl or o- phenyl) - 2-

LSPE)@ é{%oq%?a)é “ES%%IQ‘ lf%rht?n%%éﬂ@g%%ka%ﬁ% were treated with 301 mg
( 2 2Aenhared fidybAyphanylnometridyie) at Rill.dAEO 5iy hof. excess oxidation
st ?‘%J LY t(ﬁfeh@ﬁe d))y\i\fc{(ﬁté(gflégl ?(?qn%” &iH}eH&Eﬁﬁ‘ide. 265 mg 4-(2-

anal'dgous to" exanpl e 0 _ _

3- hydtopetbylyaniling 92,3 ah WM Bvere ;gde\deqné thelgudtushyag sred at RT
regstigdhhMi xture stirred for 15 hrs at RT. The

m xture was diluted with 10 ml di chl oronet hane,

washed with 10% aqueous acetic acid and dried and
evamersalvesits wite irin6edd onddrivasium bindctbe we3idue chromatographed on

SR e RY20 558 aftds xFaed< e MaRRATR! WRR SR PR feoggp. The
pr epategirodect as dissolyed ircethyRasetath oid washed wavbedilute aqueous HCL
t Yi - ti te -
(R 8 S L gl v
7. &eplape tasyield |9t mgofpe titlg produyct. 743 (d, 2H); 7.31 (t,

1H); 7.25 (m 1H); 7.05 (d, 1H); 6.85 (br s and d,

(ZRD‘HZLN&I{S é:révgfa»gsyi'é %%}ﬂ%%&fﬁ@g@ﬁ% o Ben?hks (B S3m); 7.52

PCT4ER2)042002H007.00 @B 2HExAMD(, 2H); 3.99 (m, 2H);
6- (2, 6- D chl or o- phenyl ) - 2-
[ 4- (2- hydr oxy- et hoxy) - phenyl am no] -pyrido [2,3- d]
| -7-carbonitrile 100 ng of starting materi al

Py
h) .M & di 10 Zh%Rﬁ i -pid -
5 26I é%?g#&rgﬁ}%ﬂgﬁjzggg{wenyl ?%Eéa@io;r{f) i negl?lgwlgqj. Af tdel?’3
5, @]hﬁgpldé&%§§§fwlél‘é‘tql%ﬁml4eeagent was guenched by

addi tion of 70 ng di net hyl sul fide. 265 ng 4-(2-
20 mg of the product from example 3 in 1 ml THF were mixed with 13,5 mg
potassium trimethylsilanolate under Ar atmosphere. The mixture was heated to

100°C for 20 min in a microwave reactor.

The cooled reaction mixture was diluted with 0,1 ml water, and a small amount
alumina chromatography material was added. This suspension was evaporated to
dryness under vacuum and the residue was packed onto a silica chromatography

column. Elution with ethyl acetate 6 / heptane 1 gave 6 mg of the title product.

'"H-NMR (DMSO-d6): 10.24 (br s, 1H); 9.41 (s, 1H); 8.31 (s, 1H); 8.13 (br s, 1H);
7.92 (m, 2H); 7.56 (m, 3H); 7.42 (t, 1H); 6.99 (d, 2H); 4.87 (t, 1H); 4.00 (t, 2H);
3.73 (m, 2H)



hydroxyethyl) aniline in 2,5 mM NW were added and the

m xture was stirred at
WO wes/@oseimoved under vacuum and the residue
chr omat ogr aphed on
product contam nated with excéds aniline reagent.
crude product was dissolved in ethyl

RT for

10 silica to

washed with dilute aqueous HCl .

dr Examplswéapor at ed,
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b A4 190184 dineTF HBRONE ACA 2
@-hjdropy-ethgtjeureiddescr i
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hbove, the follow ng co
Exanpl e- Systematic

.GDCI3s9.13 k6, ;1HY; &.34 (Hort,
HH); 7.92%s,(1H); LH} (br s, 1H);
(1.68 (irlm, 21B); 7.32 (d2H); 7.27
76 H); 808 (&X2ahpbS0 br,
bigi); 3189 Ex db)] B77(t, Bd);
T%hd en, 24 ) 346 (t, 4H).
npounds can be
ne ' H NVR No 6-1

2,6-Dic
b4 (br s

nb-d2.6-pickloyd-phenyl 12- (€D
morpholin-4-yl-
phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid
(2-methanesulfonylamino-
ethyl)-amide

1GDCH: 985 (s 1HIHS.52 (br t,
1H); 7.97 (s, 1H); 7. 80 (brs, 1H);
7.69 (br m, 2H); 7.41 (d, 2H); 7.28
(t, 1H); 6.98 (d, 2H); 5.23 (t, 1H);
3.89 (t, 4H); 3.56 (m, 2H); 3.34
(m, 2H); 3.17 (t, 4H); 2.92 (s, 3H).

CDCI3:9.14 (s, 1H); 8.50 (br t,

(2-hydroxy-ethoxy)-
phenylamino]-pyrido(2,3-
d]pyrimidine-7-carboxylic acid
((R)-1-pyrrolidin-2-ylmethyl)-
amide

6-4 6-(2,6-Dichloro-phenyl)-2-[4-
(2-hydroxy-ethoxy)- 1H); 7.96 (s, 1H); 7.91 (br s, 1H);
phenylamino]-pyrido[2,3- 7.68 (br m, 2H); 7.41 (d, 2H); 7.28
d]pyrimidine-7-carboxylic acid | (t, 1H); 6.94 (d, 2H); 5.39 (t, 1H);
(2-methanesulfonylamino- 4.11 (m, 2H); 3.97 (t, 2H); 3.54
ethyl)-amide (m, 2H); 3.33 (m, 2H); 2.92 (s,

3H).
6-5 6-(2,6-Dichloro-phenyl)-2-[4- | CDCI3: 9.16 (s, 1H); 8.50 (br s,

1H); 7.95 (s, 1H); 7.85 (br s, 1H);
7.70 (br m, 2H); 7.40 (d, 2H); 7.26
(t, 1H); 6.97 (d, 2H); 4.11 (t, 2H);
3.98 (t, 2H); 3.48 (m, 1H); 3.34
(m, 1H); 3.22 (m, 1H); 2.93 (m,
2H); 1.60-1.99 (m, 3H); 1.41 (m,

1H);
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phenyl am no] -pyrido[2,3- 7.64 (m 2H);
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boxyl i ¢ acirCTIED2005/002700

6.95 (d, 2H); 4.08 (t, 2H); (2-hydroxy-ethyl)-am de
3.95 (t, 2H); 3.74 (t, 2H); 330 (m 2H); 1.86 (br,
2H) 6-2 6- (2 6- Di chl oro phenyl) -(4- CDC13: 9. 15 (s,
~ bt ; ) ||'-1-—y|-J.|‘|),lvlT
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6- (2, 6-Dic1pb¢ro'lq@hmnypyr (ea- CDC1(®TSQLPD57(1%(d12¥I;),>735(m,
8.52 (br t| dlpyoinptiolei hcatbgrylic aghl: | 3H ) 7.18$m, 2H); 5.40 GO1H);
(br s, 1H (Z-Weélwlhaﬂfonwl)mpmldo[@%(rm%@) @@V(m,ZEI 3.06
7.41 (d 2 Hethyly-a@8@de d] pyri mi di ne-|[7stanhbdy (s togadied 6.,
1H); 6.98 (d, 2H); 5.23 (t, 1H;
(21inet hanekul f onyl ani na-_ 3. 89 (t ? (m
3. 84 66t hy| $=(3s6rRishlone- Pbﬂ)yl)%(i7 (@D3@ ?(92 )5877 (s,
3H). 6-4 6} (etylpiferylahsogaming)y - |2LH L 7.861061%1); By Qﬁd §I>,
1H}; 8.50 Vrlqlo[23(dj vrgw RG-7et hoxk 0(d1 )773%1) 34(t
1H); 7.91 (kAT QXYlIla?d phenyl am nogog? Z%(dvlfé)éﬁ 48 (t,
(bt m 2H) | netheneqdfonglaping-ethg H);3.28 (t, 2H); 2.98 (s, 3H);
d] pyri ni di hemidecar boxyl i ¢ aci d (t 2.364s;38).94 (d, 2H);
5.89 (t, 1-I); (2- met hanesul f onyl fam no- 4 11 (m 2H)
3.97 (¢t 2H) -3 54 et hvl m-de
2H; 352 §£§h§|1=l?lch1;6035’ nléZ)éGD c@ Qggﬂh % 1ED:
CDC13: 9. 16 Y-ppding 2 g§upe)-s
1H}: 7.95 yrl(iq.ﬁg%%]pgg (Er;;le-’- 1|_ 5(S, ;ll(d 2H§, 31 (d)
phenyl ami ng F“BS?FX igapid (Ldb ﬂtber(%H)’SM (br
2H] ;7. 26 | #eRanesl M’énl?n%? 38 (m,
6.97 (d, 2Hpmide 11 (t, 2H); 2H), H),Z (s, 3H).

" ((R) - 1- pyr ol i di n- 2- yl nethyl)- 3.98 (t 2H), 3.48 (m
1H—3 34 lamde—{m—IHh——3-22 (m—IH-+—2-93(m

Example 7

Analogous to the procedure described in Example 4, but using the corresponding

starting materials as described above, the following compounds can be obtained:

morpholin-4-yl-
phenylamino)-pyrido[2,3-
d]pyrimidine-7-carbonitrile

Exﬁp le- Systematic Name "H-NMR
7-1 6-(2,6-Dichloro-phenyl)-2-[4- | CDCI3: 9.18 (brs, 1H); 8.07 (s,
(2-diethylamino-ethoxy)- 1H); 7.87 (br m, 2H); 7.65 (s, 1H);
phenylamino]-pyrido([2,3- 7.52 (d, 2H); 7.42 (t, 1H); 6.97 (d,
d]pyrimidine-7-carbonitrile 2H); 4.09 (t, 2H); 2.91 (t, 2H);
2.68 (q, 4H); 1.09 (t, 6H);
7-2 6-(2,6-Dichloro-phenyl)-2-(4- | CDCl3: 9.20 (s, 1H); 8.08 (s, 1H);

7.79 (br m, 2H); 7.60 (s, 1H); 7.55
(d, 2H); 7.44 (t, 1H); 7.01 (d, 2H);
3.91 (t, 4H); 3.20 (t, 4H);




2H); 1.60-1.99 (m 3H); 1.41 (m 1H); WD 2005/090344
PCT/ EP2005/ 002700 -31 Exanpl e- Systenmatic Nane ' H NWVR
WOND05/®086146- ( 2, 6- Di chl or o- phenyl ) - 2- (13- CDC13: PETAP2(E5/002700
1H); 8.57 (t, 1H); nethanesu] fonylam no- 8.47 (br s,
1H) 8 03 (s, 1H); 7.98 phe‘n%/q‘arri no) - pyrido[ 2, 3- (br

s, 7.42 (d, 2H); 7.35 (m
éil ne-7-carboxylic acid 3H); 7.13 (m 2H); 5.40
[’_@%m_ (2- met hanesul fonyl am no- 3.54 (m 2H); 3.37
3.06 ethyl)-amde (s) and 3,02 (s, together

(m

6H), .
o) ak%% R U Srodfilt SERBRTRY Bhartole & oL i fronding
(S ar%ng ma‘?‘?f’sbas(@“f abo‘ffylfhe @E@N@géﬂ)wpuml camlge-gbtained:
7.50 (d, 2H); 7.39 (d) and 7.34 (t, carboxylic acid
(g together z2A, 7. 05 (d,—1H-348—(t;

neEkamplsu| f onyl no-e - 2H); 3.28 (t - 2.98
( Bld); |amd sayﬁ € i@‘%g—l) -8 iH'%R’[R

>’(’) 6-Di thloro- nhpn\/l\ 2-(6- 13: 9.23 (s. 1H):
848(ls, [Lfy(2.6- lﬁ*émw@ P2 143 .| JPMSOnds): 108 868r ¢, BH)79.39

6
8
14); 8. 41 yr|d0[2 s, d by 829 ol H;-8712 @r 65
(5, 1H); 75’@@' @lln%}'ngo 33- (d) | 1&hs B8% Yini 2HxGL5 (6R-3H);
a
m

nd 7.26 reapppxylis 34 (A2 (t, 1H); 6.99 (d, 2H); 3.77 (4,
et hanesu F%ﬁ?#néﬁﬁ no-et hyl )- s, |#H);3.30 614Ky 2H) ;

3138 (m [amde 2H); 2.94 (s, 31); 2.58 (s, 3H).

Exanpl e 7 Anal ogous to the procedure described in
Exanpl e 4, but using the corresponding 5 starting
materi als as described above, the foll ow ng conpounds
can be obtai ned: Exanple- Systematic Nane ' H NVR No.
7-1 6-(2,6-Di chl oro-phenyl)-2-[4- CDC13: 9.18 (br s,
1H); 8.07 (s,




(2-di et hyl am no-ethoxy)- 1H); 7.87 (br m 2H); 7.65
(s, 1H); phenylam no]-pyrido[2,3- 7.52 (d, 2H); 7.42
WO 1005/09DB; 6. 97 (d, d]pyrimdine-7-carbonitritc/24pes/002700

4.09 (t, 2H); 2.91 (t, 2H); 2.68 (q, 4H); 1.09 (t,
6H); 7-2 6-(2,6-D chl oro-phemd3)--2-(4- CDC13: 9.20 (s,
1H); 808(s 1H); rnorpholin-4-yl- 7.79 (br m 2H);
7.60 (s, 7.55 phenyl am no) - pyrido[2,3- (d, 2H);
7. &gﬁ;eimp@ 01 (d, 2H);

d] pyrimdine-7-carbonitrile 3.91 (t, 4H); 3.20 (t,

4)—%; WO 2005/ 090344 PCT/ EP2005/ EOZ?OO -32- Exanple 8
Andreybld- el Prgapicdeeq fee BN+ 374 anpl e 5, but
us iBigaddig.SG @k sl ABNAam@r Red. as(zomg) sail@pi al as

deseri. bpye he foll Q u an,be
Mirhgae. Pl Bios B abero i PR SR HSRE R R

5  6- (25va; Mi.,ci hlorTrepdsdhalrinal (Sti., DMBOO@)6E89449518 (br s,
1 gprpholin-4-yl- (s, 1H; 8.29 (s, 1H); 8.12
%O%Zﬁ(%henfll am no)-pyrido[2,3- 1H); 7.87 (m 2H);
7 F¥O((3/008 d] pyri m di ne-7-carboxylic 7.42 (t, 1H);:
6. Q,@O(gé/lgghh 3.77 (t, acid amde 4H); 3.10 (t, 4H);
5 WD 2005/ 090344 PCT/ EP2005/ 002700 -33- List of
Ref erences Bastin, RJ. et al, Oganic Proc. Res. Dev.
4 (2000) 427-435 Biscardi, J.S., et al., Adv. Cancer
Res. 76 (2000) 61-119 Merrifield, Fed. Proc. Fed.
Amer. Soc. Exp. Biol. 21 (1962) 412 5 Susva, M, et
al ., Trends Pharmacol. Sci., 21 (2000) 489-495 WO
02/ 090360 WO 03/ 000011



WD 96/ 15128 WO 2005/ 090344 PCT/ EP2005/ 002700 - 34

Patent Clains 1. The conpounds of formula | CI N HNN
WO Nofo9B44 X R2 5 ( formula | ), wherein R iPECT/EP2005/002700

-C(O-NHal kyl or -C(O-N(al kyl')2, which al kyl groups

are optionally substituted wi3h -OH, 10 -NH(al kyl);

-N(al kyl)2i -NHC(O-al kyl; -C(O-NH al kyl ;

-C(O-N(alkyl)2; 15 -C(O -NH2; -0-alkyl;

-heterocyclyl; -NH het er ®ajasitglaims. NH- S O) 2- al kyl ; 20

-S(0)2-NH2i or -S(O -al kyl, all alkyl groups being

optionally substituted wth -OH or a group -CN
1. e compounds of formula I

Cl
NN
)|\ I 2 Cl
HN N N R
]
X
R?
5 (formulal),

wherein

R' s -C(0)-NH-alkyl or -C(O)-N(alkyl),, which alkyl groups are
optionally substituted with

-OH;

10 -NH(alkyl);
-N(alkyl);
-NH-C(O)-alkyl;
-C(0O)-NH-alkyl;
-C(0)-N(alkyl),;

15 -C(O)-NH;
-O-alkyl;
-heterocyclyl;
-NH-heterocyclyl;
-NH-§(0O),-alkyl;

20 -S(0),-NHy; or
-5(0)-alkyl, all alkyl groups being optionally substituted
with -OH;
or a group
-CN;
25 -C(O)-NHy;

-C(O)-NH-heterocyclyl;



25 -C(O)-NH2; - C(O -NH heterocyclyl; WD 2005/ 090344
PCT/ EP2005/ 002700 -35 - C(O) - NH NH C(O) - NH2; or

WO 2008/@03NH- NH C( O - al kyl, which al kyl is opti arGl/EBz005/002700

10

15

20

25

30

35

substituted wth -NHCal kyl); or 5 N(alkyl)2;, and R2
I's hal ogen; heterocyclyl; al-Byl-; -NHC(O -al kyl; 10

-NH- S( O) 2- al kyl : (CH2)mS(O)2 NH2;
(CH2)mSOZNaIk m S(0) 2- NH (al kyl ) ;
-0-al kyl ; (o)r 156(—@( '-Néﬂ E}WS d)OaI(kg/I gI‘Ol(JpS )lgei) ng

opt i onal | y substid UN?ﬂN‘P‘Y &_E"lkyl‘ QVIﬁHk)ﬂh(yl is dg't'i'oﬁﬁllw&ubstltuted
or -N(al kyl) 2; |s-
123450r6W1hn|SO or 2; 25and
phar maceutical ly accept amH(aﬂlay}lI,srt hereof. 2. The
conmpounds according to Clﬁeaﬂgyi])’g; a\{\ldaer ein Xis -CH
R? s halogen;
heterocyclyl;
alkyl;
-NH-C(O)-alkyl;
-NH-S(0O),-alkyl;
-(CH2)m~5(0)2-NHy;
-(CH2)m-5(0)2-N(alkyl)2;
-(CH2)m-S(0O),-NH-(alkyl);
-O-alkyl; or
-S(O)y-alkyl, all alkyl groups being optionally substituted by
-OH;
-O-alkyl;
-NH-alkyl; or
'N(alle)z;

X s -CH=or -N=;
m s 0,1,2,3,4,5 or 6;
n is 0,1 or2;

and pharmaceutically acceptable salts thereof.

2. The compounds according to claim 1, wherein

X is -CHs;

R' is  -C(O)-NH-alkyl, which alkyl group is optionally substituted with
-OH;
-NH(alkyl);
-N(alkyl);

-NH-C(O)-alkyl;
-C(O)-NH-alkyl;
-C(O)-N(alkyl),;
-C(O)-NH;



30 R is -C(O-NHal kyl, which alkyl group is
optionally substituted with -OH -NH(al kyl);

WO 20b§/edoBaal ) 2; -NHC(O) -al kyl; 35 -C(O) - NH al kydT/EP2005/002700
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-C(O-N(alkyl)2i -C(O-NH2; WO 2005/090344
PCT/ EP2005/ 002700 -36- -0-al-Bl-; -heterocyclyl;
-NH heterocyclyl; -NHS(O 2-alkyl; 5 -S(0)2-NH2i or

-S(O-al kyl, all alkyl groups being optionally
substituted with orﬂagkvés R2 has the significance

given in claim 1. 1qlé§er83'_'&gllcon'pounds according to
claiml1l, wherein X is_ - (O - N+ et hyl; or

15 - C(O) - NH- et hyl , whiNERhstereR Yl’or ethyl group is
unsubstituted or oncNHss(mngaIkyt,ed wth -OH

-pyrrolidinyl; or ; and 20 R2 has the

significance given in W@éﬁ&ﬁgl "4. The conpounds

according to clai m 1;S(@heallgil,nall alkyl groups being optionally substituted
with -OH; and

R®  has the significance given in claim 1.

3.  The compounds according to claim 1, wherein

X i85 -CHs
R' is  -C(O)-NH-methyl; or
-C(O)-NH-ethyl, which methyl or ethyl group is unsubstituted or
once substituted with
-OH;
-pyrrolidinyl; or
-NH-S(0O),-CHj; and

R®  has the significance given in claim 1.
4.  The compounds according to claim 1, wherein

X s -CHs;
R' is  -C(O)-NH-ethyl or
-C(O)-NH-methyl, which ethyl or methyl groups are once
substituted with
-OH; or
-pyrrolidinyl; and
R? s morpholin-4-yl;
-NH-5(0),-CHs;

-O-alkyl; or

-S(O),-alkyl, all alkyl groups being optionally once substituted by
-OH;
-O-alkyl;

-NH-alkyl; or



25 Xis -CH; R is -C(O-NHethyl or -C(O -NH nethyl,
whi ch ethyl or nethyl groups are once substituted

WO 203/60p0343H;, or 30 -pyrrolidinyl; and R2 is PCT/EP2005/002700
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nmor pholin-4-yl; -NHS(O 2-CH3; -0-alkyl; or
-S(O "-al kyl, all alkyl groups37oeing optionally once
substituted by 35 -OH, -0-alkyl; -NHalkyl; or WO

2005/ 090344 PCT/ EP2005/ 002700 -37 -N(alkyl)2; nis
0, 1 or 2; and pharmaceutN@dlls acceptabl e salts
thereof, % 5. oThgr £opRounds according to claim4: 6-
(2,6-D |chloro phenyl) -2 - [4- (2 -hydroxy-ethoxy)
-phenylamino ] - pyrido [2,3-d]

%rl M diHaemdcetPaytdpeabicdatis {hérddfdr oxy- et hyl ) - ami de;
6- (2, 6- D chl or o- phenyl ) - 2- (4- nor phol i n-4-yl - phenyl anmi n
0) Spyr iThe cppdundk acpyrding tdickém™?: car boxyl i ¢ aci d

(2- hydroxy-ethyl)-am de; 6- (2,6-D ichloro-phenyl) -2
- [4- (2-hydroxy- et hoxy) henyl am no ]

pyr i do[ @(B6digylprarplkny {9 Zrlfgé%bmw@twmhenylammo]

R) -1- |
6 () G RO dipnigntiinde! Sitbd oy iRE AR 1Ay -ethyl)-amide,

0)-pyrido [ 2,3- d] pyrimdine-7- carboxyllc acid
((R) - 1-@YI,GIDii:ldbfb*—ﬁhMyh)El-hé”n)orphﬁ)ldﬁél-yl—phenylamino)-pyrido[2,3—

d]pyrimidine-7-carboxylic acid (2-hydroxy-ethyl)-amide;

6-(2,6-Dichloro-phenyl)-2-[4-(2-hydroxy-ethoxy)-phenylamino]-
pyrido[2,3-d]pyrimidine-7-carboxylic acid ((R)-1-pyrrolidin-2-ylmethyl)-

amide; and

6-(2,6-Dichloro-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido|2,3-
d]pyrimidine-7-carboxylic acid ((R)-1-pyrrolidin-2-ylmethyl)-amide.

6.  The compounds according to claim 1, wherein

X is -CH=;
R' is  -C(O)-NH-(CH;),-NH-5(0),-CHj; and
R* is  morpholin-4-yl;
4-methyl-piperazin-1-yl;
-NH-S(0O),-CH3;
-O-alkyl; or
-S(O)y-alkyl, all alkyl groups being optionally once substituted by
-OH;
-O-alkyl;
-NH-alkyl; or
-N(alkyl),;

n is 0,1o0r2;and

pharmaceutically acceptable salts thereof.



20 6. The conpounds according to claim1, wherein X
is -CHs; R is -C(O-NH(CH2)2-NH S(0)2-CH3i and 25

woO R@s5/0®3aor phol i n-4-yl;  4-nmet hyl - pi per azi n- 1-BAT/EP2005/002700
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-NH S(0)2-CH3i -0-alkyl; or -S(On-al kyl, all alkyl
groups being optionally once-88bstituted by 30 -OH;
-0-al kyl; -NHalkyl; or -Nalkyl)2; nis 0, 1 or 2;
and 35 pharnmaceutically acceptable salts thereof. WO
2005/ 09b8dempgrdsre@ndingdo7leon 6- 38 7. The conpounds
according to claim6:

6- (2, 6- D chl oro- phenyl ) -2- (4-mor phol i n- 4-yl - phenyl am n
0) - pyr ibddq-Richlorgrphspri 1%-%-ﬁ@frﬁlﬁ@r‘b-asﬂ-th%lag@pa%r&[2,3-
(2- et B%’ﬁﬁrﬂﬂfn@wta&% ic @tildy R Jm@hhktSulfénylamino-ethyl)-amide;
6-(2,6-D chl oro- pheny)lm)hf:Z-1 Abm ulidnylamino-ethyl)-amide

[ 4- (2- hydr oxy- et hoxy) - phenyl am no] -

pyr i do[62(23%-Digyerorplenme-27[4c 2-bpdepky-ethasy)dphenylamino] -

(2- net hanesyl.f -Am-no-e = 19§, ino- -
o (2, oPneror SRHATNS75artobc sl s eutombimingiec)
yl ami neinidepyri do[ 2, 3-d] pyri mi di ne-7-carboxylic acid

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

6- (2, 6-D chl or0- phenyl ) - 2- : .

[3-(2- rﬁy@p%wd@?rﬁyn’efwﬁ:a?ﬁSﬁ-yleﬁw@ﬁinlfgﬁylﬁaﬂmo-rbenylamm°>-
pyrido E?m&) [d3pd Nl HinildiAe-7/caeleoyhix ytid q 2 anettlanesulfonylamino-ethyl)-

(2- et al%%e?ul fonyl am no-et hyl) -

6-(2,6-Dichloro-phenyl)-2-[3-(2-hydroxy-ethylsulfanyl)-phenylamino]-
pyrido([2,3-d]pyrimidine-7-carboxylic acid (2-methanesulfonylamino-ethyl)-

amide;

6-(2,6-Dichloro-phenyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
pyrido(2,3-d]pyrimidine-7-carboxylic acid (2-methanesulfonylamino-ethyl)-

amide; and

6-(2,6-Dichloro-phenyl)-2-(3-methylsulfanyl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (2-methanesulfonylamino-ethyl)-amide.

8.  The compounds according to claim 1, wherein

X is -CH=s;
R' is  -C(O)-NHjand
"R s morpholin-4-yl;
-NH-5(0),-CH3;
-O-alkyl; or
-S(O),-alkyl, all alkyl groups being optionally once substituted by
-OH;
-O-alkyl;
-NH-alkyl; or
-N(alk)’l)z;

n is 0,1 or 2;and



am de; 6-(2,6-D chl oro-phenyl)-2-
[4-(4- et hyl - pi perazin- | -yl)-phenyl am no] -

WO 195/06442, 3- d] pyri m di ne-7-carboxylic acid PCT/EP2005/002700
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(2- met hanesul f onyl am no-ethyl )- 20 am de; and

6- (2, 6- D chl or o- phenyl) - 2- (3~3et-hyl sul f anyl - phenyl am n
0)-pyrido [2,3- d] pyrimdine-7-carboxylic acid (2

- met hanesul fonyl am no- ethyl) -amde. 25 8. The
conpounds according to claim1, wherein Xis -CH=; R

NH S( %‘ﬁ%uﬁl&gy af%? fable s ?%)"'E: g[ Klyl , §|0| al kyl

groups being optionally once substituted by -OH

- Ogal kxhécm%goamaa&&md t8klaim®(al kyl)2; nis 0, 1 or
2: “and WO 2005/ 090344 PET/ EP2005/ 002700 - 39

phar maceutically acceptable salts thereof. 9. The
conpourgl,eietlciorphengl) cl- 6d-moBphdin-4-yl-phenylamino)-pyrido([2,3-
6(26 chl.ar o-phe l'i n-4-yl-phenyl am n
0) - pyr| ’% P Xx))hcaﬁlg nm‘;(!;garé\lraboxyl ic acid am de;
and 6- (2, 6 Di chl oro phenyl ) - 2-

[4-(2- r@’@%@gdﬁ&% n?l?/je)nz -@{W ﬁﬂ&&l%lcy—etl{bg}y) phenylaér.uno]O

pyri do[ 2 7-carb xyI id am'd
The comﬁj%{é&? IPQ’BFIH@IHQ Trerbg ifped a ein Xis
-CH=; 15 R is -CN, and

10. The compounds according to claim 1, wherein

X s -CH=;

R' is -CN;and

R* is  morpholin-4-yl;
-NH-§(0),-CH3;
-O-alkyl; or

-5(0),-alkyl, all alkyl groups being optionally once substituted by

-OH;
-O-alkyl;
-NH-alkyl; or
-N(alkyl);

n is 0,1 or 2; and

pharmaceutically acceptable salts thereof.

11. The compounds according to claim 10:

6-(2,6-Dichloro-phenyl)-2-[4-(2-diethylamino-ethoxy)-phenylamino]-
pyrido[2,3-d]pyrimidine-7-carbonitrile;

6-(2,6-Dichloro-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido{2,3-
d]pyrimidine-7-carbonitrile; and

6-(2,6-Dichloro-phenyl)-2-[4-(2-hydroxy-ethoxy)-phenylamino]-
pyrido([2,3-d]pyrimidine-7-carbonitrile.



R2 is norpholin-4-yl; -NHS(0)2-CH3i -0-al kyl; or
-S(O S, -al kyl, all alkyl groups being optionally once

WO muodedod44ut ed by 20 -OH;, -0-al kyl; - NH al kylPCTOEP2005/002700

10

15

20

25

30

-N(alkyl)2; nis 0, | or 2; and 25 pharnmaceutically
acceptable salts thereof. 1%40Fhe conpounds accordi ng
to claim10: 30 6-(2, 6-D chl oro-phenyl) - 2-

[ 4- (2-di et hyl am no- et hoxy) - phenyl am no] - pyrido
[2,3-d] pyrimdine-7-carbonitrile; 6-

(215 Drebleop o RS i Rh -1 - Phenyl ani no)

-pyrido [2,3 pyrim di‘ne- 7/-carbonitrile; and 6-
(2, 6- D| chI or o- phenyl) 2-
[ 4- (2- hydr exy- eNkoxy) - phenyl amino] - 35 pyrido [

2, 3-d] pyri.mdi 7= [ 090344

PCT/ EPZ‘%OS/‘SOONQ@) NZ—%((?I%'B ‘Lﬁﬁg SEQ%V%U@ according to
cl ai m R? V\Amerelakky1X|s-N: 5R is

-C(O-NH(CH2) 2 i and R2 is alkyl;

- NH- S( O) 2- CH3; NHgg@)ﬁ)ﬁ%? -S(On-alkyl, all alkyl

gr oups bei ng op@r%kﬁélqry substltut ed by 10 - OH,

-0-al kyl; - NH-gld9YaikyRhIl alkyl groups being optionally substituted by

-OH;
-O-alkyl;
-NH-alkyl; or
-N(alkyl);

n is 0,lor2;and
pharmaceutically acceptable salts thereof.
13. The compound according to claim 12:

6-(2,6-Dichloro-phenyl)-2-(6-methyl-pyridin-3-ylamino)-pyrido(2,3-
d]pyrimidine-7-carboxylic acid (2-methanesulfonylamino-ethyl)-amide.

14. A process for the manufacture of the compounds of formula (I) according to

claim 1
by conducting the reaction steps of

(a) converting the carboxylic group in the compounds of the general
formula (II)

Cl
NT XY
PR
MeS N N 0
HO

formula (IT),



-N(alkyl)2; nis 0, 1 or 2; and 15 pharnmaceutically
acceptable salts thereof. 13. The conpound accordi ng

WO t005/a40a44m 12: 20 PCT/EP2005/002700
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6- (2, 6- D chl oro- phenyl ) - 2- (6- et hyl - pyri di n- 3-yl anmi no)
-pyrido [ 2,3- dl pyrimdine-74d¢arboxylic acid

(2- met hanesul f onyl am no-et hyl )-am de. 14. A process
for the manufacture of the conpounds of formula (1)
accor di ng imo the carresporglingymideneifermaly Mhe reaction
steps of (a) converting the carboxylic group in the
conpounds of the general fornula (?) CL.. N aNN C
MeS 30 HO formula (I1), WO 2005/ 090 i)

PCT/ EP2005/ 002700 -41 into t
of formula (V) G N d
wherein R3 is -C(O-NHal k al kyl) 2i i ch
al kyl groups are optional Sl i X
-NH(al kyl); 10 -N(al ie$2; N N~ R

formula (V),

wherein
R’ is -C(0)-NH-alkyl or -C(O)-N(alkyl), which alkyl groups are
optionally substituted with
-OH;
-NH(alkyl);
“N(alky)ss
-NH-C(O)-alkyl;
-C(O)-NH-alkyl;
-C(0)-N(alkyl)z;
-C(O)-NHy;
-O-alkyl;
-heterocyclyl;
-NH-heterocyclyl;
-NH-§(0),-alkyl;
-S(0),-NHj; or
-5(0)-alkyl, all alkyl groups being optionally
substituted with -OH;

or a group
C(O)-NHy;
-C(O)-NH-heterocyclyl;
-C(O)-NH-NH-C(O)-NH,;; or
-C(0O)-NH-NH-C(O)-alkyl, which alkyl is optionally
substituted with
-NH(alkyl); or
-N(alkyl)a;



-NH C(O-alkyl; -C(O-NHalkyl; -C(O-Nalkyl)2i
-C(O-NH2; 15 -0-alkyl; -heterocyclyl;
WO 2085098s€r ocycl yl ;- NH S(0) 2-al kyl ; - S(0) 2-IM2EP2005/@Q700
-S(O -al kyl, all alkyl groups being optionally
substituted with -OH;, or a grdagp C(O-NH2; 25
-C(O -NH heterocyclyl; -C(O-NHNH C(O -NH2; or
-C(O-NHNHC(O-al kyl, which alkyl is optionally
subst i thjt econwettimg- Nid( adedylthjo group301 g abkapbyieds WDthe general
2005/ 09034, K KFAAA002FABona 42 stiRbGERDY Rkha V)
met hyl t hi o group i'n the conp e gener a
formula (V) into the correspondl ng sul f oxi des of
formula (M) d NSNNR3 OS5 fornmula (VI), wherein
R3 has given the significance gi venC?bov :
substituting the sul foxide group of
the respective

5 formula (VI),

wherein R has given the significance given above;

(c) substituting the sulfoxide group of formula (VI) by the respective

anilines of formula (II-A)

10

formula (II-A)

wherein R? and X have the meanings given for formula (I) in claim 1,

to give the corresponding compounds of formula (Ia);



anilines of formula (11-A) NH2 X R 10 formula
(I'1-A) wherein R2 and X have the neanings given for

woO foos/omoB&t (1) in claiml, to give the corr esEaTdR2g05/002700

10

15

20

conpounds of fornula (la); W 2005/ 090344

PCT/ EP2005/ 002700 -43 CI N-@- HNN NR3 X R2
formula (la) wherein R3 has given the significance
gi ven above; and R2 and X have t neanlngs given for
formula (1) inclaim1. 5 (d) furthe

desired , a primary an1de derivative

obtai ned fromstep (c) EQLFERPO di ng
7-carbonitril derlvatl according to
claim1l1; and (e) convert i | said conpound
of fornula (1), obtaHNd fNoSm Nfepsg3c) or ( d),
into a pharmaceutical lly acceptable salt. 10 15. A
medi cament cont ai ni or nore conpounds accordi ng
to any of the clai 1lto 13 as active ingredients
toget her with phar Xcal ly acceptabl e adjuvants.
16. A nedicanent accgrding to claim15 for the
treatment of diseasBs 15 nediated by an inappropriate
activation of src famly t¥rosin8 yinases.

ormula (la

wherein R has given the significance given above;

and R? and X have the meanings given for formula (I) in claim 1.

(d) further converting , if desired , a primary amide derivative of formula
(Ia) obtained from step (c) into its corresponding 7-carbonitril
derivative of formula (I) according to claim 1; and

(e) converting, if desired, said compound of formula (I), obtained from

steps ( ¢ ) or ( d ), into a pharmaceutically acceptable salt.

15. A medicament containing one or more compounds according to any of
the claims 1 to 13 as active ingredients together with pharmaceutically

acceptable adjuvants.

16. A medicament according to claim 15 for the treatment of diseases

mediated by an inappropriate activation of src family tyrosine kinases.
17. A medicament according to claim 15 for the treatment of cancer.

18. A medicament according to claim 15 for the treatment of inflammatory-,

immunological-, CNS disorders or bone diseases.

19. The use of one or more compounds according to any of the claims 1 to 13
for the manufacture of medicaments for the treatment of diseases

mediated by an inappropriate activation of src family tyrosine kinases.

20. The use of one or more compounds according to any of the claims 1 to 13

for the manufacture of medicaments for the treatment of cancer.



17. A nedi canent according to claim15 for the
treatnment of cancer. 18. A nedi canent according to

WO wh3as4l5 for the treatnent of inflammatory- PCT/EP2005/002700
i mmunol ogi cal -, CNS di sorders or bone di seases. 19.
The use of one or nore conpowwds according to any of
the clains 1 to 13 20 for the manufacture of
medi canents for the treatnent of diseases nediated by
an i n2ippr Bhe usetof oae br waré compéurngls@caading o agy ekthaelaims 1 to 13
ki nases. ZQ.. fRfiy45R-0k KBRS MhitiREE conpounds
according to any o the clains 1 to 13 for the
manuf act ure of medi canents for the treatnent of
cancega, V@l@@%ﬂﬁl@%%&@%ﬁ%@ﬁaﬁ 0PRRRIa I-dording thhary of the
use of on conpounds according to any of the
claim 1 T@n¥§¢°§§ @PFQﬂFP?“féf%E?he ki nase
inhibitors. 22. The use of one or nore conpounds of
formula | according to any of the clainms 1 to 13 for
the treatnment of cancer.



