6-(2-ALKYL-PHENYL -PYRIDO'2,3-D!IPYRIMID INES USEFUL, AS
PROTEINS KINASE INHIBITORS The present invention relates to novel
6-(2-alkyl-phenyl)-pyrido[2,3- d]pyrimidines, to a process for their
6~ (2-aLmanutaature; predicaments cantainigize s and, their reMfRsIWAARSE TNHIBTTORS
- well as the use of these compounds as pharmaceutically active agents.
Some substituted bicyclic nitrogen heterocycles are known in the art for
their protein kinase, as well as their tyrosine kinase inhibitory activity. WO
02/090360 discloses pyrido[2,3-d]pyrimidines useful as kinase enzyme
inhibitors and for the treatment of hyperproliferative diseases. WO
omeooyéaksﬁlosgﬁ&mﬁphqm&t&ont%ninﬂ&%ivaéyesmsgﬂﬂgﬁpmdo[z,g_
d]ggrim}i}%iﬁ?ngss %ogeinoléiergg inhibitors ar%d C1j{:or the trg,atment of bong
disorders, cancer and sighamng disordars i geneTE\We g1 £Y3aning them
didBro seem TRy (25 Ialnsaithrd ke soAdiskilsitore ofupto wip yrosiratically
kinasesagattfor the treatment of atherosclerosis, restenosis, psoriasis,
bacterial infections and cancer. Despite the progress documented in the
above-mentioned literature, there remains a need for new compounds
withRh FHPFEUEAHREFEpEL M tTREEN, REfeFraESisiprss e ativiey, thslerribfiny their
setecthiitykorastakilitydd matheiontyoai fevkiAoeordingitora fitsvaspech 119000360
is ' : ' f la T, la-
R A B K 2o Bl R 15 or e
Al TGP bRTRG R BHH Al st ittited with -OH:-NH(alkyl)-N(alkyl)2;
-heterocyclyl; or-NH-S(O)S-alkyl;

WO 03/000011 discloses phosphorus-containing derivatives of pyrido|2,3-
d]pyrimidine as protein kinase inhibitors and for the treatment of bone disorders,
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.

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.

According to a first aspect, there is provided a compound of formula I

formula 1,



R3 is heterocyclyl; -NH-C(O)-alkyl; -NH-S(O)2-alkyl; and R4 is hydrogen;
or alternatively R3 and R4 are adjacent and together with the phenyl ring
to which they are attached form a 4,4:Dioxo-3,4-dihy(iro-2H-41ambda*6*-
benzo [ 1,41 oxathiin-6-yl moiety; and all pharmaceutically acceptable
salts thereof. According to a second aspect, there is provided a process
for the manufacture of the compounds according to formula I, wherein a)
the cafhaxwate group in the compounds of formula 1ll) 11IINII J~ O MeS
N N OH formula (I11), wherein R1 has the significance given above for
formula (I) as defined above, is converted into an amide derivative of
formuRa(IV) Ib- Ma@HBNPRZGfEmnuIa (IV), wherein R' and R2 have the
significance given above for formula (I) as defined above b) the sulfanyl

groupdn the com {Vb Q ot @&pp@@]@
sulfox%je group, w Q%:U@h su oxI de %ri"%I |s€<g)% sﬂlj\éstl uted bgﬁt(r)?e%r{espectlve

anilines of formul QRGPRAH 1B
~-OH;-NH(alkyl);- N(alkyl)a,«-heterocydyl or-NH-5( (O)q-alkyl;

R’ is heterocyclyl;
-NH-C(O)-alky};
-NH-5(O),-alky}; and

R* is hydrogen; or alternatively

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

and all pharmaceutically acceptable salts thereot.

According to 2 second aspect, there is provided a process for the manufacture of the

compounds according to formula I, wherein

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

formula (III),

wherein R' has the significance given above for formula (I) as defined above, is

converted into an amide derivative of formula (IV)



wherein R3 and R4 have the significance given .above for formula (1) as
defined above, to give the compounds of the general formula (1); d) if
desired said compound of the gen’ePéPTormula (), obtained from (c), is
converted into a pharmaceutically acceptable salt According to a third
aspect, there is provided a medicament containing one or more
compounds as defined above as active ingredients together with
pharmaceutically acceptable adjuvants. A€eordjng-to-a fourth aspect,
there is provided the use of one or more compo defined above for
the manufacture of medicamentsAa tofe

20061032452 PCT/EP2005/010126 resent derivatives are new
compounds of the general formtla R ENIN JVY R2 R4 /s 3 formula
I, wherein 5 R' is -CH3 d#e8F3; R¥ is Ctﬁ)) NHalkyl or -C(O)-N(alkyl)2,
all alkyl groups being optionally substituted with -OH; -NH(alkyl); 10
-N(alkyl)2; -heterocyclyl; or -NH-S(0)2-alkyl; R3 is heterocyclyl; 15
-NH-C(O)-alkyl; formuia (IV),

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

as dgﬁned above

b)  the sulfanyl group in the compounds of formula (IV) is converted to
the corresponding sulfoxide group, which sulfoxide group is '

c) substituted'by the respective anilines of formula (VI)
' NH,

=S
formuia (V1)

wherein R® and R* have the significance given above for formula (I)
as defined above, to give the compounds of the general formula (I);

d)  if desired said compound of the general formula (I), obtained from (c),
is converted into a pharmaceutically acceptable salt.

According to a third aspect, there is provided a medicament containing one or more
compounds as defined above as active ingredients together with pharmaceutically

acceptable adjuvants.

According to a fourth aspect, there is provided the use of one or more compounds as

defined above for the manufacture of medicaments for the treatment of cancer.
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-NH-S(0)2-alkyl; and R4 is hydrogen; or alternatively R3 and R4 are

wadianankand together with the phenyl ring to which they are 2@-atizehethio12e

form a 4,4-Dioxo-3,4-dihydro-2H-41ambda*6*- benzo[1,4]oxathiin-6-yl
moiety; and pharmaceutically acceptable salts thereof. WO 2006/032452
PCT/EP2005/010126 3 The compound% according to this invention show
activity as protein kinase inhibitors, in particular src family tyrosine kinase
Inkipit E%sé}ﬂddg}%ﬁ%g%ﬁ%f&%&ﬁgm@{ tredegatmentahdisepses
mediated by said tyrosine kinases. The family of tyrosine kinases plays
an important role in the regulation of cell signaling and cell 5 proliferation
by phosphorylating tyrosine residues of peptidés.angprqteins.

Inappropriate activation of tyrosine kinases is kno involved in a
variety of disease states including inftammatary, imunelogical, CNS

disorders, or ontological disorders; or bgne dis¢ases. See for example
Susva, M., et al., Trends Pharmagql. 21 £2000) 489-495; Biscardi,

J.S., et al., Adv. Cancer Res, 1§
present invention may be usedias active agents in the prevention and
therapy of, for example, transp rejection, inflammatory bowel
syndrome, rheumatoid'art goriasis, restenosis, allergic asthma,
Alzheimer's disease, Parkinsoh; strgke, osteoporosis, benign
hyperplasias and cancer such as cBIorectaI, 15 breast, lung, prostate,
pancreatic, gastric, bladder, ovarian, melanoma, neuroblastoma, cervical,
kidney or renal cancers, leukemias or lymphomas, or in the manufacture
of corresponding medicaments. Thefeomplednds of the present invention
have sugyisingly been found to show improved metabolic stability and |
or selectivity, together with at least the same 20 activity against
src-tyrosine kinase compared to compounds known in the art. Objects of
the presnt inventioff aké¥h@ cbigounds of formula | and
pharmaceutically acceptable salts and their enantiomeric forms, the
preparagion of is -C(O)-NH-alkyl or -C(O)-N(alkyl),, all alkyl groups being
optionally substituted with

-OH;

-NH (alkyl);

-N(alkyl);

-heterocyclyl; or

-NH-S(O),-alkyl;

R’ is heterocyclyl;
-NH-C(O)-alkyl;
-NH-S(0),-alkyl; and

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

benzo[1,4]oxathiin-6-yl moiety;

and pharmaceutically acceptable salts thereof.
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the above-mentioned compounds, medicaments containing them and their

woanufeiaye as well as the use of the above-mentioned compeacindg g o126

control 25 or prevention of illnesses, especially of illnesses and disorders
as mentioned above or in the manufacture of corresponding
medicaments. As used herein, the term 3élkyl" means a saturated,
straight-chain or branched- chain hydrocarbon group containing from 1 to

5THEeE%r from Lies3aaben Ao mﬁle%lﬂﬁthawth!ﬁéhﬁwygsnﬁ?mm kinase

iSO [, n-butyl, 2- t-pu I n 30 pentyl, n-h s well as their
|§8ﬁig@ ﬁréfépa?ﬁﬁﬂa%ﬁ/ﬁ? HW"@ |oqng feéﬂ?g’){f? & Cfi rt(%ﬁf)esfore be
aveeélhﬂ(@grmqog@érdelﬁheﬁdam@@ wleHesrSeitheé m@%bsmsﬂé@ family of
@M@PQ@SO@Q@S oh uﬂ@&@tﬁum Qh @Re ﬁgdfa@@ﬁﬁ@&ellW%ﬁﬂﬁg and cell
Sltllfte teLdOPr%fera 34 539 lb;’lg' rere i 1# 88631_ ha%(ﬁe éggotems
erocyc]l P a8ude ere| a’mono- or cyc matlc orn

aFBﬁPﬁf@FngtWﬂﬁW%BOIDQfﬁ@raﬁﬁ?ﬁ%<1Wﬁi’éH§:E‘P1‘?&iHst%B%“§° IykskdpabRpaety of
otRehdetaraaiomakelagiedifidependentlyi from il hans andShelisorders, or

r%%@ﬁ&gﬂgﬁ%‘?&&s, g G RAR AMS. S felh @&x@wangpetsal Trends

e o R i oL T coo

whilehiBontains 1 or 2 heteroatoms selected independently from N or 0.

Said heterocyclyl group can be optionally substituted one or two 10 times

b an oxo alkéll wthlch is defined as abqve. Examples 0 %H "
%?8’0% % resf)?rrlgl\l'ﬁlny(f meat%pryrro “?f‘ oy %{’z&“] © prevention

pym&yr@mﬁwrwﬁ@@iﬂ amatiayit goiecsn; Bipendaminry Bowel syndrome,

”@w{l@tﬁﬁﬂdlﬂrﬂhrlﬁﬁ?r@h@i@é&k W@ﬁ%fﬁbl% pylteadidingtland, morhbeliays. disease,

f rabl th tt t R
PRias § ﬁﬁ_ﬁ’ ! L%g%’mb si ment O?ﬁ%g f%/%tﬁg AH(F A 2Or Makdys colorectal,

posﬁlon ention are the compounds
oﬂ’l’@ﬂ%‘iula]lu%eréﬁ?ﬁ%‘?s RO GlkyE 816 alllAdttup &#ptonalFlanoma,
substithiadoncs seithicNH(alkyl);or renal cancers, leukemias or lymphomas, or in

the manufacture of corresponding medicaments.

The compounds of the present invention have surprisingly been found to show
improved metabolic stability and / or selectivity, together with at least the same

activity a gainst src-tyrosine kinase compared to compounds known in the art.

Objects of the present invention are the compounds of formula I and
pharmaceutically acceptable salts and their enantiomeric forms, the preparation of
the above-mentioned compounds, medicaments containing them and their
manufacture as well as the use of the above-mentioned compounds in the control
or prevention of illnesses, especially of illnesses and disorders as mentioned above

or in the manufacture of corresponding medicaments.

As used herein, the term "alkyl" means a saturated, straight-chain or branched-
chain hydrocarbon group containing from 1 to 5, preferably from 1 to 3, carbon
atoms, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, 2-butyl, t-butyl, n-
pentyl, ri-hexyl as well as their isomers, preferably methyl or ethyl. “Optionally
substituted” alkyl groups are alkyl groups as defined above, which are either
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20 -pyrrolidinyl; or -NH-S(O)2-alkyl; R3 is morpholino; -NH-S(O)2-alkyl;

L&) -alkyl; and 25 R4 is hydrogen; or alternatively R
a jacent and together with the phenyl ring to which they are ?gtt%%gu%ﬁmm

form a 4,4-Dioxo-3,4-dihydro-2H-41ambda*6*- benzo[1,4]oxathiin-6-yl
moiety. 30 WO 2006/032452 PCT/EP28G5/010126 -5 An embodiment of
the invention are the compounds of formula 1, wherein R2is

-C(O) NH- ethylene NH-al -NH- rnet rr

ORI byt N - SO 2l egh 1k
R3dsmmerphdinoutdi-s(©)2-alkyl; or -NH-C(O)-alkyl; and R4 is

hydrogen; or alternatively R3 and R4 are adjacent and together with the

pjj]f Ir&w%}ge\l\,h(llc are %atta(:heg fOfm or b1CycliC aromatlc Oor non-
Dioxo Zf dinyd am deagépebenzorﬂ ﬂ]%xathur?:é-yl maie

AeTOtRRHG DI ﬁtfef &ﬁbﬁﬁ\geﬁ%mar@ﬂﬁb COMHBBUNYS b %or%a'iarq Iy 1 or2
Wﬂ@éﬁbﬁtd?nd%eﬁd&i Siﬂlapar&ﬁmﬁtﬁr’ﬁbﬁdlmem of thenidvhatiemarartpeing atoms

COMPOUNAS,OLINDUWa L A MhEIe (H3 B At kN alYE 5Rlveral
ﬁflﬁé)rc% IS o tlona y subsetlttf)r cy;g}::e%v % ty 1 e
times with alkyl. Preferably said heterocyclyl group is a monocyclic saturated ring

with 5 or 6 ring atoms whiich contains 1 or 2 heteroatoms selected independently
from N or O. Said heterocyclyl group can be optionally substituted one or two
times by an oxo group or alkyl which is defined as above. Examples of such
heterocyclic groups are pyrrolidinyl; methylpyrrolidinyl; imidazolyl; pyrazolyl; 2-
methyl-pyrazolyl; dim ethyl-pyrazolyl; piperidinyl; methyl-piperidinyl;
morpholinyl, preferably pyrrolidinyl and morpholinyl.

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

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

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

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

R* is hydrogen; or alternatively

R’and R* are adjacent and together with the phenyl ring to which they are
attached form a  4,4-Dioxo-3,4-dihydro-2H-4lambda*6*-
benzo(1,4]oxathiin-6-yl moiety.
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-NH(allcyl); 20 -pyrrolidinyl; or -NH-S(0)2-alkyl; R3 is morpholino;

Wd\y_'m%g alkyl or -NH-C(O)-alkyl; and 25 R4 is hydrogen; WCT/EP2005/010126

aIternatlve y R3 and R4 are adjacent and together with the phenyl ring to
which they are attached form a 4,4-Dioxo-3,4-dihydro-2H-41ambda*6*-
benzo[1,4]oxathiin-6-yl moiety. WO 2006/032452 PCT/EP2065/010126 -6
Another embodiment of the invention are the compounds of formula 1,

Where Fﬁé%h Cen é 1nvent Od]nyf H et{négl f %@ﬂula ﬂ wherein

€- pyrroli ene pyrrolidinyl or

-C(O)INH 5 ethyée m&%%@wwﬁ%lﬁmom@jm NES(EN2-alky!;

or -NH-C(O)- aI S%JQ% StlII another ogh ?@p
the invention ar rllgmﬁdu S0 eth Ut érr%tlljrcl% ﬁ?ﬁgjrc a‘iﬁ%i
R2 is -C(O)-NH- eth)ﬁ@mmﬂ-tféﬁé a@’@I’Lanother embodiment of the

invention are the compounds of formula I, 15 wherein Rl is -CH3; R.2 is
-C(0)4NH-ethyleizas¥kpiaao; R3 is morpholino;

-NH-S(O),-alkyl; or
-NH-C(O)-alkyl; and
R* is hydrogen; or alternatively

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

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

R is -CHs.

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

wherein

R’ is -CHs;

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

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

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

R* is hydrogen; or alternatively

R®and R? are adjacent and together with the phenyl ring to which they are
attached form a 4,4-Dioxo-3,4-dihydro-2H-4lambda*6*-
benzo|1,4]oxathiin-6-yl moiety.
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-NH-S(O)2-alkyl; or 20 -NH-C(O)-alkyl; and R4 is hydrogen. Such

wePiRAKIss are for example: PCT/EP2005/010126

2-(3-Acetylamino-phenylamino)-6-o-tolyl-pyrido [2,3-d]
pyrimidine-7-carboxylic acid (2-methylamino-ethyl)-amide; 25
2-(3-Methanesulfonylamino- phenylamw?o) 6-0-tolyl-pyrido[2,3-d]pyrimidine
-7- carboxylic acid (2-methylamino-ethyl)-amid e; and
2'%MH{PQ&%&M%R@W@EHW@W&%QMépé’cﬂggcl\&@s@k?é’lrx’ﬂﬂg:ﬂeJherem
carboxylic acid (2-methylamino-ethyl)-amide. WO 20(16/032452
PCT/ER2005/010126 HStill another embodiment of the invention are the
compounds of formula I, wherein R' is -CH3; and R2 is

-C(O)-NtH- methquaeﬁmmlmnydh é@lmqm@{ emeoANIenh o ne-

invention are the com wherein R°

-C(0)-NH- metherPrYe ggrgro 2’ @8@5 re;]%?’p%n(ﬁlﬁ o S‘sd WP%T(CF)%@ %H"
or -NH-C(O)-alkyFth nRN@ﬁ&@ﬁ@tj@fYLSuch compounds are for
example: 15
2-(3-Acktylamino-phenytémimo)-6-0-tolyl-pyrido[2,3-d]pyrimidine-7-carbox
ylic acid (pyrrollderg{ygm p)éu( mjde;

2-(3- Methanesulfo r&g@bp yla ino)-6-o-tolyl-pyrido [ 2,3-d]
pyrlmldlne -7- carboxylic aci n -2-ylmethyl)-amide; and
2-(4-Md¥pholin-4-y4- bh@mﬂ@mlno) 6 -o-tolyl-pyrido [ 2,3-d] pyrimidine-7

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

wherein
R! 1s -CHs; and
R? is -C(O)-NH-ethylene-NH-CHa.

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

wherein
R! 1s ~-CHs;
R is -C(O)-NH-ethylene-NH-CHs;
R’ is morpholino;
-NH-S(O);-alkyl; or
-NH-C(O)-alkyl; and
R* is hydrogen.

Such compounds are for example:

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

2-(3-Methanesulfonylamino-phenylamino)-6-o-tolyl-pyrido[2,3-d] pyrimidine-7-
carboxylic acid (2-methylamino-ethyl)-amide; and
2-(4-Morpholin-4-yl-phenylamino)-6-o-tolyl-pyrido[2,3-d] pyrimid ine-7-
carboxylic acid (2-methylamino-ethyl)-amide.
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20 carboxylic acid (pyrrolidin-2-ylmethyl)-amide. Still another embodiment

of the invention are the compounds of formula I, wherein R'is - ;

R7 (?QG-/??@)%%NH-ethylene-NH-S(O)2-alky|. 25 Still another embggci%rﬁ%gjr%? é).#%ml%
the invention are the compounds of formula I, wherein R'is -CH3; R2 is
-C(O)-NH-ethylene-NH-S(0)2-alkyl; WG 2006/032452
PCT/EP2005/010126 -S_ R3is morpholino; -NH-S(O)2-alkyl; or
-NH-C(O)-alkyl; and_R4 is hydrogen. 5 Such cor%ounds are ff?r e¥atmple:
2 (alageeyhemirinemARmito§hs-dneplipyriats [28-gpmpounds of ormulal,
pwiraieime-7-carboxylic acid (2-methanesulfonylamino-ethyl) -amide;
2-(3-Methanesulfonylamino-phenylamino)-6-o-tolyl-pyrido[2,3-d1
pyrimidine-7- carBbsyfi&eid (2-methanesulfonylamino-ethyl)-amide; and

10 2-(4-Morpholin-4-yl-phenylamino)-6-o-tolyl-pyrido[2,3-d]pyrimidine-7-
carboxylic acid (2;methenegyliopyiamingaimiamide. Another

embodiment of the invention are the compounds of formula I, wherein R’

is -CF3. Still another embodiment of the invention are the compounds of
fostdllanioths vehdreiinRinis @ FdeRTenG(D)-Ni-Aikytosaigvaliy | efdaprisia I,
oRKahally substituted once with -NH(alkyl);

R’ is -CH;
R’ is -C(O)-NH-methylene-pyrrolidinyl;
R’ is morpholino;

-NH-S(O),-alkyl; or
-NH-C(O)-alkyl; and
R* is hydrogen.

Such compounds are for example:

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

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

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

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

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

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

wherein
R! is -CHj;

R* is -C(O)-NH-ethylene-NH-S(0),-alkyl;
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20 -pyrrolidinyl; or -NH-S(O)2-alkyl; R3 is morpholino; -NH-S(O)z-alkyl,
or_-NH-C(0Q)-alkyl; and 25 R4 is hydrogen; or alternatively R3P T(;i

R4
ngzj?i%é‘#tzg\ d together with the phenyl ring to which they are at acﬁ%@ﬂag}%lOl%

form a 4,4-Dioxo-3,4-dihydro-2H-41ambda*6* benzo [ 1,4] oxathiin-6-yl
moiety. WO 2006/032452 PCT/EP200%8/010126 9 Still another
embodiment of the invention are the compounds of formula I, wherein Rt
is -CF3; R2 is -C(O)-NH-ethylene-NH-alkyl, -C(O)-NH-methylene 5
pyrrolidinyl; -C(O}W‘W-@lﬁ?}l’é‘r‘i’é-pyrrolidinyl or -C(O)-NH-
ethylene-.NH-S(O)Zralkgd) RBkig;morpholino; -NH-S(O)2-allcyl; or
-NH-C(O)-alkyl, af}g}g._%@)iglpypg%en; or alternatively R3 and R4 are
adjacent, and togetqfr with the phenyl ring to which they are attached
form a %,4-Dioxo-8, Y diR§&Po-2H-41ambda*6*- benzo[L,4]oxathiin-6-yl
moiety. Still another embodiment of the invention are the compounds of
fosmladmpouninereinoReln(ptd; and R2 is
-C(O)-NH-methylene-pyrrolidinyl. Still another embodiment of the
inveAtibeeglertticocphepplands @f foprioldpywidel@isrd] pyrimidine-7-carboxylic

acid (2-methanesulfonylamino-ethyl)-amide;

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

2-(4-Morpholin-4-yl-phenylamino)-6-o-tolyl-pyrido[2,3-d] pyrimidine-7-
carboxylic acid (2-methanesulfonylamino-ethyl)-amide.

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

R! is -CFs.

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

wherein

R! is -CFs;

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

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

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

R* is hydrogen; or alternatively

R’and R* are adjacent and together with the phenyl ring to which they are
attached form a 4,4-Dioxo-3,4-dihydro-2H-4lambda*6*-
benzo[1,4]oxathiin-6-yl moiety.
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20 R'is -CF3; RZ is -C(0O)-NH-methylene-pyrrolidinyl; R3 is morpholino;
alkyl or -NH-C(O)-alkyl; and 25 R4 is hydrogen; Y,

d\?_(ror?é? Q%y R3 and R4 are adjacent and together with the pheﬁ§f'%f’ri"§"”"1"126

which they are attached form a 4,4-Dioxo-3,4-dihydro-2H-41ambda*6*-

benzo[1,4]oxathiin-6-yl moiety. WO 2006/032452 PCT/EP2005/010126

10- Such compounds are for example:

2-(4-Morpholin-4-yl-phenylamino)-6-(2-trifluoromethyl-phenyl o 2,3-
dp P rinmiothe. 7 ARt a?:‘id%ﬁyﬂbeFd’iHO? Yty 5%%“21@ fortaula I,

ZV(BelAtretylamlno phenylamino)-6-(2- trlfluoromethyl phenyl) pyrido [2,3 5
d]pyrimidine-7-carboxylic acid (pyrrolidin-2-yimethyl)-amide;

2-(3- M%thanesulféfn i’mno -phenylamino)-6- (2-trifluoromethyl-phenyl)-
pyrido[2,3-d]pyrimidine-7-carboxylic acid (pyrrolidin-2-ylmethyl)-amide;
and 2R4,4--Di oxe-3;40iydretrrensdNbadans KdRol i apethylene-
oxathiin-6-ylamin W&deyl -C(O)-NH-ethylene-pyrrolidinyl or -C(O)-NH-

trifluoromethyl- phe \ g]p r|m|d|ne 7-carboxylic acid
(pyrrolidin-2- 10 y? ﬂé )HP% amé% Jnother embodiment of the

|nvent|0@ are the compoungs of formula 1, wherein Rl is -CF3; and R2 is
-C(0)-NH-ethylenS R ’ioallcyl. 15 Still another embodiment of the
invention are the edipddhdsisffosmula |, wherein R' is -CF3; R' is

-C(O)-NH-ethylengqNH=&{0)gralknR3 is morpholino;

R* is hydrogen; or alternatively

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

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

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

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

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

R*>and R* are adjacent and together with the phenyl ring to which they are
attached form a 4,4-Dioxo-3,4-dihydro-2H-4lambda*6*-
benzo[1,4]oxathiin-6-yl moiety.
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20 -NH-S(0O)2-alkyl; or -NH-C(O)-alkyl; and R4 is hydrogen; or

I jyely R3 and R4 are adjacent and together with the p i
W@v %IE»E% yely hler%}gggg(@mmm

ey are attached form a 4,4-Dioxo-3,4-dihydro-2H-41a
benzo[1,4]oxathiin-6-yl moiety. Such compounds are for example:
2-(4-Morpholin-4-yl-phenylamino)-6-{2&rifluoromethyl-phenyl)-pyrido [2,3-
d]pyrimidine-7-carboxylic acid (2-methanesulfonylamino-ethyl)-amide; WO
2006/032452 PCTIEgHZOOS/O 0126 -11
PYED QIR AD A ERTEHIRGS)-6- (2-trifluoromethyl-phenyl)-pyrido [ 2,3-

dzlgymliamaz:ﬁ@ﬂz?ﬁxﬂmﬁ&%ﬁ-@@t_ﬂaﬂa%yHmm@mm@fsﬂw)fﬁm%»
-(3- h If ino-ph I -6-(2-trif - -
AR S B ARG DB St (DA N inytamino ety
S ATe: Gt A5 S RO Sy ARId IR BIR RS IR b 4] -

thiin-6-yl -6-(2- . . .

G ey iy A (AR BB acia (2-
ifon il : Anothes. : f nventi

S et AR tu@r‘gﬁgﬁ‘hﬁgﬁ?gﬁ, e ﬁ?ﬁ*ﬁ“’?ﬁ o
iwa%&%ﬁ%@a@rﬁlailﬂ%&%ﬁr@wf&éﬁ HﬁrﬁPrﬂgé"é%?ﬁBbﬂ% BRI
( NI ] k- f 1), R i—~. ficanee_
P VR L e e
f&mg‘qﬁ({mthykphenyl)—pymdo[2,3—d pyrimidine-7-carboxylic acid (pyrrolidin-2-
ylmethyl)-amide.

6* 25

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

wherein
R! is -CF3; and
R? is -C(O)-NH-ethylene-NH-S(O),-alkyl.

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

wherein
R’ is -CF3;
R? is -C{O)-NH-ethylene-NH-S(0),-alkyl;
R? is morpholino;
-NH-$(O),-alkyl; or
-NH-C(O)-alkyl; and
R* is hydrogen; or alternatively

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

Such compounds are for example:

2-(4-Morpholin-4-yl-phenylamino)-6-(2-trifluoromethyl-phenyl)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (2-methanesulfonylamino-ethyl)-amide;
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15

w zt(f?gl%zl‘fg%yl group in the compounds of formula (V) is converted to

N McSN N R2 formula (IV), wherein R' and R2 have the significance

iven above for formula (1); WO 2006/032452 PCT/EP2005/010126 -12

PCLER20(5/010126

corresponding sulfoxide group, which sulfoxide group is c) substituted by
the respective anilines of formula (VI} NH2 R4 R3 5 formula (VI) wherein
R3 and R4 have the significance given above for formula (1), to give the
compounds of the general formula g); d) if desired said compound of the
genterHaa ) oSSR M- () il urs QBRI i) aPyridol2,3-
phpnactdiicallycadsepiabieiddlt: mbh desvitivebofitheegen grahfdemula
() or a pharmaceutically acceptable salt thereof, may be prepared hy any
pradas Rt o spiRCaBRe IS ME Bl AL GrerEE R Tihted
campaugs-Bipthentdamekiledboxtyie art.aSidch fibeesbes ewiifen yliseth toethyl)-
pr%[%?ég_ g}%derivatives of formula (), or a pharmaceutically-acceptable
salt 15 thereof, are provided as a further feature of the invention and are
illustrateD by st fallomiing Nepthssitativetexanipléeoat ddhemeldmino)-6-(2-

which, Unlessoinanyiss Siated R By Raang BAhasdhe significance (5.
gi\t/re‘lcirllPL Oélrae%lr%%%%?é.,l\?gcéﬁsl‘a& s’,taﬁftiéé }néterials Cmay be obtained by (
st%ﬁ?&%%&ﬁ%%’ﬁ%ﬂh@%ﬂémistry. The preparation of such

starting materials is described within the accompanying examples. 20

Alternatively iRcessary staring.matesials areaianabledhy analegietse of the

procedures to those illustrated which are within the ordinary skill of an

org RS SE TS B H B34S P 1A$I8051010126 13

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

formula (1I1),

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

an amide derivative of formula (IV)

R

N~ XY N
/m/ ~ 2
MeS N R

formula (IV),

wherein R' and R* have the significance given above for formula (I);
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OR/IR+\step 1\\\ SN NI-12 0, COOH SN N COOH (Il) (111) R R’

W?)II%JOZ ~2step3J1L,~SNNRSNNRZ 11 (IV)O (V) RN IC\IX{IEE’;CEI%Q/(%(HZ()

MIRFAN R NH, R'R1(0 (V) RR Scheme I. Step 1: Substitll
arylpyruvic acids of formula (Il) can be condensed with 4-Amino-2- 5
methylsulfanylpyrimidine-5-carbaldehyde to give the compounds of
formula (Ill). Said condensation reaction can be performed under basic

coplitios, s%@?x%};%%%m%mgfg]&&%@'S’Q‘o‘tml‘élﬂtﬁ'i Q' BRIBAERLo the

(MeOH) or 1,8 clo[5.4.0Jundec-7-ene (DBU) or potassium
tert-butGRYI&HR TRERBtH ixdmsatip Rk Hde g RAEGuP 1S

1-Methy_|-2-pyrro|idinone (NMP) or 10 tetrahydrofuran (THF ).
A8 e R densalan RAaHeR uperiarEdyn acetic acid n the

resence of sodium’acetate. Reaction temperatures range from room
temperature (RT) to 150 C. Step 2: The appropriate carboxylic acids of
formula (IIl) can be converted into the amide,H2

R4

formula (VI)

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

the compounds of the general formula (I);

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

converted into a pharmaceutically acceptable salt.

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

those illustrated which are within the ordinary skill of an organic chemist.



15 derivatives of formula (V) by standard procedures known in the art.
WE%E'% nee, WO.2006.1032452 PC.:.T/.EP20051010126__ -1_4 t 1 iﬁo@ﬁfmm
activated by reaction with a carbodiimide or carbonyl diimidazole or oxaly
chloride, and subsequently reacted without isolation with the appropriate
substituted amine. This reaction is bestserformed in an inert solvent like
THE, CH2C12 or NMP at temperatures ranging from 0 Cto 150 C. S
Step 3: A methylthio or altgrnatively any other alkylthio or arylthio group
on position 2 oflothe pyridopy' es of formulae (1V) can be Bon
into a sy aving group by oxidationstg,the corresponding
of form k%a (V) or thetcorredponding sulfone-Switable Kéagents
instance eroxylgenzoic 10 acid (mCPBA) gt ~
2-benzenesulfonyl-3-phenyl-o%@ftline in inert solvénts ke N ©9OH
dichlormethane (CH2C12 ), ¢hloroform ( CHC13 ), or methy#ert-butyl
ether ( MTBE) at temperatures ranging from -40 C to + 65 C . Step 4: The
sulfoxides or sulfones from step 3 can be reacted in purified form or as
crude 15 products with the apilines of formula (V1) to give 2-an{ino
substituted pyridopyrimidines o la (I). The reaction may be
performed in excess aqili ~as Ivent or in an ine[\rj sQlvent i
CH2&492 Zoluene, ateton trile, DMF, dimz¢hyl sulfoxide( DMSO)|or NMP,
and af femperatuges’ &from 0 C to 150 CsACHE like” R
trifluoroacetic acid ( TFA) or hydrochloric acid ( HCI)'O'may ZQ\}ye added to
catalyze the reaction. If W8PBA has been used for the previous oxidation
step, the formed m-chlorobenzoic acid present in the crude reaction
mixture may serve as the catalystgrRuring_ this reaction sequence some
functional groups on the substituents ay require the use of an
appropriate protecting groupknow fhose skilled in the art, 25 which
can bggleaved off at the gnd of theldescribed reaction sequence.

Examptes forsuch pridtecting gralips Bre tert.-butyloxycarbonyl or

benzyloycarbonyl forthe protection of secondary or primary amine
funct ies.
o )
(vi) R* R®

Scheme 1

Step 1:

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

room temperature (RT) to 150 °C.

Step 2:

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

derivatives of formula (IV) by standard procedures known in the art. For instance,
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The compounds of the general formula (I) can contain one or several

Wg%@&/ggltﬁrs and can then be present in a racemic or in an %%&005/010126

active form. The racemates 30 can be separated according to known
methods into the enantiomers. For instance, diastereomeric salts which
can be separated by crystallization are Térmed from the racemic mixtures
by reaction with an optically active acid such as e.g. D- or L WO

2006/032452 PCT/EP2Q05/010126 -15 tartagric,acid, mandelic acid, malic

18 4 Al O E P SOTRHIC 7 REIAIES e apAon L ol o
eozaiflonhérs darmalseeseghialborsyctesing i CiawmenogRip i Bntkpipgpropriate
%t&r@fﬁ@é%%]wmch}ﬁgex@eﬂmﬁrga&a@apaﬂamear;a @Qrmi)éhttlmdﬁzent like THEF,
accordin resent inyention may exist i their 5

pﬁﬁ éfcgertﬁﬁégﬁyﬁégénelﬁfa%}/grs?gﬁg% erm '%ﬁ??n%%ﬁe]gibally acceptable

salt" refers to conventional acid-addition salts or base-addition salts that
rgaip 3he biological effectiveness and properties of the compounds of
formula (I) and are formed from suitable non-toxic organic or inorganic
adidseshdibiarie didrgaely anrsehenallviidunionaxlisimerede it position 2 of
exampledopsardetived pminaiganitigcida 1 suelhaslydrochlaricbeideaving
hydrobramic acid.. hydroiogic acj Ifurie acid, gulfamicragid, phosphorig ¢
aélré) lé%d t){itr(l)c):Cl ggfl, an{ th%%e g%%?\%%%%%%gr %nic acids_suc, ?‘3 b ,e
pIRTERSREBEIRSNY e satiphicatsas THERARSHTBAR R, GRACR Y benzoe
sue‘cdn(m@_l_thurmrabb,emhimadibm)deﬁ@hemlfumaﬁiﬂ'mﬁd,nahdltheOIlik@.tS like
Bapgnaddiionsafte ingtuds, thags-desiyed fomammepiugupatassitiiity  ether
sodium and, 15 quaternary ammonium h dgexides Su h as for example,

i fria < %

tetrrhBthy P SRBRTME FRHHO%IEe e8It

modification of a
pharmaceutical compound into a salt is a technique well known to
pfg@@gw@,ceutical chemists in order to obtain improved physical and
chemical stability, hygroscopicity, flowability and solubility of compounds.

It Bhfosidkendpseodesiribed noStatibr? Evn dredrvvetadinhp Gificddiesrs e crude
l('l potheek ofiRhanmageytical Salts fierlag Halyetiga GRienigadiliteo substituted
HCA), Zurich. (2002) or Bastin, R.J., et al., Organic Proc. Res.Dey. 4 ...
OO AT L R ALSSHEON T e RIS S aniline
pharihscenliienlyphdbe pablaesanalveH HikeseH fdmidicanpentstangrig, DME,
theifesmyofspliatmac@INcalpyeparaidnand at temperatures in the range from 0 °C

to 150 °C. Acids like trifluoroacetic acid ( TFA ) or hydrochloric acid ( HCl ) may
be added to catalyze the reaction. If mCPBA has been used for the previous
oxidation step, the formed m-chlorobenzoic acid present in the crude reaction

mixture may serve as thie catalyst.

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

protection of secondary or primary amine functionalities.

The compounds of the general formula (I) can contain one or several chiral centers
and can then be present in a racemic or in an optically active form. The racemates
can be separated according to known methods into the enantiomers. For instance,
diastereomeric salts which can be separated by crystallization are formed from the

racemic mixtures by reaction with an optically active acid such as e.g. D- or L-
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W@%g)ggzgstzablets, coated tablets, dragees, hard and soft gelap

The pharmaceutical preparations can be administered orally, e.g. in the

: ) . =% S /EP2005/010126
capsuies, Solutions, emulsions or suspensions. The administration can,

however, also be effected rectally, e.g. in the form of suppositories, or
parenterally, e.g. in the form of injectidr solutions. The above-mentioned
pharmaceutical preparations can be obtained by processing the
compounds according to this invention with pharmaceutically inert, ) )
irBFFAHicstio e QaiiierS a5, Bt otirih BF arBRERfonic acid.
thdtenfatizidy Stepaiatamid > 0r thts salistamddiwe fike calidebasedhifored by using

CXRIORIS R PHG D S RTIRIS TPT tablelsesGoriad a faklstantragag s.aamlBrId

gelatine capsulés. Suitable carriers for soft gelatine capsules are, for
example, vegetable oils, waxes, fats, semi-solid and liquid polyols WO

2006 103RABN ECTBRRODSIGho T2eseniG YR e |ikeaYDRpErgingedieteof their
nafeRttheamvecsahsiancalng qiFietsare phaweyestisiplaceepied salt”
in the case of »olk Sé?th%?d9a?£d§%{'<$r§-sa yltable carriers 100 NG RQALEYRNn the
of sofutpons and syrups are, for example, water, pglyofs, 51 cerol,
végé%él(ﬁﬁ&ﬁé’fﬁésﬁ@dsﬁﬁ?&@ﬁlﬁ%ﬁfeﬁ%ef@%%ﬁér&f%@‘f@r (I) and are
examplé fonaduiabbr harderrdbegsmivaxesofats)semidsquicboraliquick inorganic

Pelyels apd theiliks, THe phalmassHtical RIERARLOAS FAk MAEWSE anic acids
contain preservatives, solybilizers, stabilizers V}g%t#?]%% ents,.emulsifiers,
y

swdterbrly HOTHaAS, HaborRHIEO B oA YL indtiprallyris “acid,
butféasyimasiiph eapbnticacativkidantsiciheyn ddh catsdecisthfnostilbegheic acids
therapauticall valuaiesupstaneeeyilo Anempeodimestiel the ioxgnsiamis acid,

a medicament containing one or ofe tcomcg)é)uglds accordicpg to f(arlmHa Base-
(1Y B RS g PE et ts 13 eth & Wi Pifatmaceuticaly acceptable © — P4%¢
adjldisions. sl ineludm Barlieneen wicHeomy emigioid $ild Rdeisaeriofgiim and,
theureatmeniaindiseaseydredidigdinhas ifapprepriple aetivatianyddsiaonium
family geInekingsee. iR dneties LIOHNERL AL IREIVERIOR SRR a salt i
medicament for the treatment ot inflammatory-, immunological-, CNS

diddrabriasic e eiewaskes st BiBb AR ST thOTHE Ao PIg BaltnProved
mphijsamienhfordivertie@atsiebiiof, caymescopicity, flowability and solubility of

compounds. It is for example described in Stahl, P. H., and Wermuth, G, (editors),
Handbook of Pharmaceutical Salts, Verlag Helvetica Chimica Acta (VHCA), Ziirich
(2002) or Bastin, R.J., et al., Organic Proc. Res. Dev. 4 (2000) 427-435 .

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

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

The above-mentioned pharmaceutical preparations can be obtained by processing
the compounds according to this invention with pharmaceutically inert, inorganic
or organic carriers. Lactose, corn starch or derivatives thereof, talc, stearic acids or
its salts and the like can be used, for example, as such carriers for tablets, coated
tablets, dragées and hard gelatine capsules. Suitable carriers for soft gelatine

capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid polyols
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compounds 20 according to formula (1) for the manufacture of
Wi

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

CAR&Ms for the treatment of diseases mediated by an in%%%%%ﬂg Q10126

activation of src family tyrosine Icinases. Another embodiment of the
invention is the use of one or more compounds according to formula (1)
as src family tyrosine kinase inhibitors. Another embodiment of the
invention is the use of one or more compounds 25 according to formula

(Iyad &en BlgndRerrreiaating h d aitepPbiifesatiily ageht@nwpyno carriers are,
2006/632402u NG TéGH2ADHIAL0126 oflsh A getiterembpodimentioflikecarriers for

;gerf%?g%m&m %%&Laessogﬁ%ﬁmpawmm%g@@mf B (Mycerol,

treatment of inflammatory-, immunological-, CNS disorders_or

baReeHiRsass2th et EmBBHARHEB I e AtRRORMEUsY bt Se BR™PI:

mosaicompbadds edf oBsforaata fh aceorditiguotfordqiad Dol e derlds:

of cancer. A pharmaceutical preparation was obtained e.g. by using the

following rocedurxi: 1. Weigh 4.0 % %Inass beads i customerq;% le tsu?gh%ﬂizers
B B e B AR R ST 2 LB 2 R O P SRS e >

disjebrsecusithveising [REANEH CVORERED0 SYaRERI S mcglERSsShaTomaRieighkts for

beagsngelaingabitiopresdild, angdivaltexasidngagaand wraptioaldmisiufthey can

TR A R U S

rs, 20/s In a Retsc or some substances up to 24 hours at
30/s). 15 7. Extract suspension from beads with two layers of filter (100 m)
ona fitiebddbdifet: eduphed itorentaaipiens viabdicoentrifugatonsigd@dg for more

2 Py, Sulave extragtdo measuting gyjinder. 2Rersalwashiog Wibther with
sm IIBqume,s( ere 1 ml steps) until final volurne is reached or extract is
cIBAFBE Y e ﬁbcfﬁﬁfﬁge\m\%ith gelatin and homogenise. The

above described preparation yields micro-suspensions of the compounds
Of Another embodiment of the invention is said medicament for the treatment of

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

Another embodiment of the invention is said medicament for the treatment of

inflammatory-, immunological-, CNS disorders or bone diseases -

Another embodiment of the invention is said medicament for the treatment of

cancer.

Another embodiment of the invention is the use of one or more compounds
according to formula (1) for the manufacture of medicaments for the treatment of

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

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

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

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

according to formula (I) as cell signaling-regulating and anti-proliferating agents.
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formula | with particle sizes between 1 and 10 m. The suspensions are
suitable for _oral applications and were used in the in vivo

W&%{’ﬁ?{%ﬁ%etic testings described 25 below. Pharmacologic%(ﬂm??/?/ 010126

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

the src-family tyrosine kinases was shppwn by using the following assay.

WO 20061032452 PCT/EP2005/010126 -18- SRC-Inhibitor-Assay
Parameters: Reaction mixture; ATP 5M  Peptide (Ro + Jal33-Ro): 10 pM

5 H8 SFIRGATE MRS, B ENPETER280 HE/ M ALsa) DR A igrmpownds
MgCd2lihg BridvhiGEP) 50 thiiieERES of, indeTweer 20 ipkh¥hdldgical-, CNS

Epzdnerdo? LR giahibitor: max. 25 M min. 0.42 nM Material: 20
Eu-labelled phosphotyrosine antibody: - for Lck Cisbio Mab PT66-K, - for

Src EG&G Wallac PT66 Eu-W1024 (all commercially available). Peptides:
RANNHEr ArEbBdinent Gf BbE-Eyankico- s Khe ONHE, eirfdon 5190 3gmmepunds of

Jad 33uE AneieerRNICARIA B forhk Yrenidntiof funlfeK-K-K-CONH2,
wherein Jal33 is LightCycler-

A pharmaceutical preparation was obtained e.g. by using the following procedure:

1. Weigh 4.0 g glass beads in custom made tube GL 25, 4 cm (the beads fill hal £ 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.

Prepare a counter balance for the mill.

SR i

Mill for 4 hours, 20/s in a Retsch mill (for some substances up to 24 hours at

30/s).

7. Extract suspension from beads with two layers of filter (100 pm) on a filter
holder, coupled to a recipient vial by centrifugation at 400 g for 2 min.

8. Move extract to measuring cylinder.

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

reached or extract is clear.

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

The above described preparation yields micro-suspensions of the compounds of
formula I with particle sizes between 1 and 10 pm. The suspensions are suitable for
oral applications and were used in the in vivo pharmacokinetic testings described
below.

Pharmacological activity:

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

src-family tyrosine kinases was shown by using the following assay.
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Red 640-N-hydroxy succinimide ester; whereby both peptides were

W%nthesized by an optimized solid phase peptide synthesis protoco

A | B
AR&M > Eed. Proc. Fed. Amer. Soc. 30 Exp. Biol. 21 (1962))(:21%28%35)10126
Zinsser SMP350 peptide synthesizer. Shortly, the peptide was assembled

on 160 mg (22.8 mol scale) of a Rink-Lgnker modified polystyrene solid
phase by repeatedly WO 2006/032452 PCT/EP2005/010126 -19
conjugating an twenty fold excess of amino acids each protected by
tethSotahy .Fﬁé?féﬁ‘?é’{)a%ﬁ@ﬁﬁféb- and permanent acid labile tert- Bu-,
BOC- and O-tert-Bu-groups depending on the side chain function. The
S‘i&%&fﬁ‘&% segHgace AEEEIYGEFEAKKKK was N 5 terminal additionally
mounted with the spacer amino acids Aminocaprylic acid and Glycin.
Affé[}Pcleavage of the N-termihy temporary protecting group the still
atbaphidd Evd-plotédiBd)peptidetMas labeled with a 1.5 fold amount of
LightCycler-Reg, 64\ hydr@xynsyccinimide ester (purchased from
Roche Diagnostics 10 Gmbl—é)ganﬁtriethylamine. After 3 hrs. the resin was
washed with n%ethylformamldé and Isopropanol until the eluates of the
blH&6fesin got colourless. THE9UI/ Blotected and labeled peptide was
removed from the solid phase and released from the permanent

protecti roups by treatme j jxture of 80% trifluoroacetic 15
ac%%aft}]%fﬁanedithiol, S%Qﬁ\lﬁé@r{\@o@gnd 5% Water. The substrate was
finally isolated by a preparati%/@ll\éi\pé@é)phase HPLC purification. The
purification yielded 12.2 mg BP=tNP[HERBLgle peak pure blue material
(Iyophilisate). The identity was;pspyaRYMALDI mass spectroscopy
[2720.0). 20 Enzymes: Upstate Lck (p561cl’, active), Upstate Src (p60
$1C, patrtially purified) werelf) rthased from UBI, Upstate Biotech, Inc. .
Time-resolved Fluorescence Assay: Reader: Perkin Elmer, Wallac Viktor

14@95%9. 2.5 U/ml
Inhibitor: max. 25 pM
min. 0.42 nM
Material:

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

(all commercially available).

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

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

whereby both peptides were synthesized by an optimized solid phase
peptide synthesis protocol (Merrifield, Fed. Proc. Fed. Amer. Soc.
Exp. Biol. 21 (1962) 412) on a Zinsser SMP350 peptide synthesizer.
Shortly, the peptide was assembled on 160 mg (22.8 pmol scale) of a
Rink-Linker modified polystyrene solid phase by repeatedly
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multilabel counter; Liquid handling system: Beckman Coulter, Biomek
TweenTM 20, 4-(2-hydroxyethyl)-l-piperazineeth

acldfP M%S) 25 were purchased from Roche Molecular Blsgﬁjr}nmc):%b%mou6

MgClI2 and MnC12 were purchased from Merck Eurolab,

Tris(2-carboxyethyl)phosphine hydroci$oride (TCEP ) was purchased

from Pierce, 384 Well low volume fluorescence plates was purchased

from Falcon. Assay Description: 30 At first the enzyme is pre-incubated for

15 min. at 15CRPAIEBES IR il <E6FPe SPGHRRY AS GAL gpotected by

inhibitors accotelimgpia:this jrviettiortabiteePriie- W@Zﬁ@ﬁm&@@@'ﬂ@@rt*

reaction mixture. don AT e e o chain
I eptidé an
shaking. The ‘&%ﬂﬂn&n tﬁ%@é‘ﬁéﬁoﬁﬂleﬂ?ﬁ Eﬁmg#% g N

time resolved fleonesderickldjveciipscopyrited smﬁbléh@veﬂpmate pasder. &ids

The IC53- valumaadasr?mamﬂ imndnfalwapma @émgy 85ifig &-terminal
non-linear curve f|t XLfit soft D Bu%{?e?ﬂﬂ on Lt

ilfor
Surrey, UK)) Ié Bie iyc%r(ﬂ gg;g dOa 8%8])0 I %§d %ep tide
0.001 0.0118 %727, lgbged 1wiitoE0s.-D. @MO@OL%@E@@@O@@- -
0.050 0.020-0.658rdxyVvisadssayden dsteror pilibitiond Togeireie Mimarystics

tumors, HT-20 cplemieaiEnamh peli AT HTB A0 A0 LEA00 it wih

volume of 1001) are |njecte subcutaneousylnto he left flank of female
SCID mice (S HouevRrd CHbiRRR RARt BREHENE PR 8Tt blue

resin got colourless. The fully protected and labeled peptlde was
removed from the solid phase and released from the permanent
protecting groups by treatment with a mixture of 80% trifluoroacetic
acid, 10% FEthanedithiol, 5% Thioanisol and 5% Water. The
substrate was finally isolated by a preparative reverse phase HPLC
purification. The purification yielded 12.2 mg RP-HPLC single peak
pure blue material (lyophilisate). The identity was proven by MALDI
mass spectroscopy [2720.0].

Enzymes: Upstate Lck (p56'%, active), Upstate Src (p60°™, partially purified)
were purchased from UBI, Upstate Biotech, Inc. .

Time-resolved Fluorescence Assay: Reader: Perkin Elmer, Wallac Viktor 1420-040

multilabel counter; Liquid handling system: Beckman Coulter, Biomek 2000.

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

purchased from Falcon. |

Assay Description:

At first the enzyme is pre-incubated for 15 min. at 15°C in aqueous solution with

corresponding amounts of inhibitors according to this invention. Then the
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available from Charles River, Sulzfeld, Germany)) using a 1 ml syringe
and a 26G needle. The HT-29 cells have been originally obtained from

W& deposited in a working cell bank. The cells are tRaWed Ay 10126

expanded in vitro before use in the 15 experiment. Mice are assigned to

the treatment groups on day 9. For grogping (n = 12 mice per group), the
animals are randomized to get a similar mean primary tumor volume of

ca. 120 mma3 per group. The test compounds are administered orally
opfeesplataiajion &mm&ﬁtﬁé%@ﬁ?@@&m@}m/mﬁeﬁm&ﬁ%mng ATP,
aplepiitistrattorP Vol naadsibselikgtbdsdthgn Ahtuat badgingightdis reaction is
SR oINgALed an.dan d 0:BRd LAY QUL Wfll-day¥sEQpihe ARaltable
day of the study. The subcUtaneous primary tumors are measured twice
v%@mag‘iéf'ﬁﬂﬁron day 7 after tumor cell implantation, in two dimensions
(length and width) using an electronic caliper. The volume of the primary

EW‘HQ 'I@J—?g%ﬁ&’é@t%q H§'€&$%%Wﬁhéﬂé§€ﬁ%hfaé@ r;ﬁtltllsgﬂgﬂ] I_iinU'IHH’éar curve
idth [mm n.addition, the W a imals is
rgj%rg%éfé%ﬁl %ﬁ% asf ﬂ%g%l caeﬁyg.%‘rt\leotﬁ’y,ﬂagr ’t#eu g%r%&d t‘ﬁ%@tﬁ%ﬂe tumors

are explanted and weighed. WO 2006/032452 PCT/EP2005/010126 -21
The following examples and@gtesances are provided to aidsbéck
und&rmieilg of {the preseanantion, the tfue scope of ij”l is set

f(\ri-h m-tho annapded-eclaime maaret A ot PR I
proarraieapperiuctutan TS TriS urnduerstiovgtratTiioumoatiurts Lalt e

made in the procedures set foMPWithout departing from tHe088irit of the
inventiorg 5 Examples StartipgiMaterials a) 0.0118

3-(25- eghglpﬂenyI)-2-oxoprop|on|c acid 11.g 2-Acetylamin o- 3-
»-méthyl-phenyl) -acrylic@eidink®3 ml 5M dqueous HEbHovere2@fluxed.
or 2.5 Hbsl After addition of 400 ml of ice water the resulting 10
stspengjan was ¢xtractedzevys@bsiones with dichloromethame.0bbe
organic phases were washed three times with concentrated sodium
carbonate solution, the agueous phases acidified to pH 1 with HCI and
aé%ﬁ‘&&ﬁéﬂéﬁl\}%}ﬁﬁ‘%ﬁdﬂlﬁpéﬂ?é‘fhane. The solvent was evaporated and
the residues crystallized upon standing over night at

-~
P

To generate primary tumors, HT-29 colon carcinoma cells (ATTC HTB-38)
(2.5x10° in a volume of 100p]) are injected subcutaneously into the left flank of
female SCID mice (SCID beige (Severe Combined Immunodeficient / beige mice
available from Charles River, Sulzfeld, Germany)) using a 1 ml syringe and a 26G
needle. The HT-29 cells have been originally obtained from the NCI and deposited
in a working cell bank. The cells are thawed and expanded in vitro before use in the
experiment. Mice are assigned to the treatment groups on day 9. For grouping (n =
12 mice per group), the animals are randomized to get a similar mean primary
tumor volume of ca. 120 mm? per group. The test compounds are administered
orally once per day as a suspension in 7.5% gelatine 0,22% NaCl with an
administration volume of 10 ml/kg based on actual body weights. Treatment is
initiated on day 10, and carried out until day 30, the final day of the study. The
subcutaneous primary tumors are measured twice weekly, starting on day 7 after
tumor cell implantation, in two dimensions (length and width) using an electronic
caliper. The volume of the primary tumor is calculated using the formula: V[mm?]
= (length [mm] x width [mm] x width [mm])/2. In addition, the body weight of all
animals is recorded at least twice weekly. Finally, at the end of the study the tumors

are explanted and weighed.
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room temperature. It was dissolved in dichloromethane, filtered, and again

WgQ(ﬁg%?@zted at 60 T. The warm residue was treated with acféq%tﬁﬁﬁo%qn%

cooled to vyield a white precipitate. Recrystallisation from dichloromethane
/ hexanes / acetonitrile (6:2:2) gave 4.2 g of the title product, b)
2-Methylsulfanyl-6-o-tolyl-pyrido[2,3=d]pyrimidine-7-carboxylic acid 1.05 g
of the product from example a) were dissolved in 11 ml dry 20

Iformamlde D d cooled to OC.
OB 4 SR (S50 W SALA Fonace Sl & and g e
gazlesqrmmezimetﬁbpsenmrﬁﬂpiwmmh@%%ﬁb%@wd@weeaés%@ﬁé Itis
rﬁﬁ@@fﬁd@ﬂ&ﬂ%@&tﬁfﬂiﬁc&ﬁ(ﬁsf%ﬁ BesmAdetherik Depotdetaasid fayverdthout

a de d.an stlrrgﬂg Cﬁqqtgﬂ%g frg; i]ia(;}{s The mixture was cooled, DMF
u

ve er vacuum an e residue dissolved in 150 ml water.
After aC|d|fy|ng to pH 2 with HCI the crude product precipitated and was
igtatadedy filtration. The filtrate was extracted with dichloromethane,

sglyent. [g%Pé}EQfsEd and the residue combined with the crude product.
Recrystallisation from dichloromethane / ether yielded 1.5 g of the title
product. WO 2006/032452 PCT/EP2005/010126 -22 c)
2aMetiyhsetliaiphard tehyxoprdpiondedppyrimidine-7-carboxylic acid (2-
methanesulfonylamino- ethyl) -amide 0.50 g of intermediate from example

weedl olved dimet Ifor amide (D t
o DR SR R R e o

é§ k%l dum az0
N«fezem%eét 9n- %thahe%ﬁ%ﬁémmwéré%d@d b tFe wm&ﬁr@%ﬁasultmg
stiking sontivaieekfercBBiseR04) masinétiveiehheidecetnsh ea Tinst @rpmiofphases

Icﬁ%g&degfmﬁl@é%w HIE%E‘BEBJQ@JQH@f&r}{"@ﬁ@&‘i@g%‘?\l‘%ﬁ the aqueous

loromethane, the organi F ase _evaporated a%d the re

cBhﬁ‘B?ﬁéﬂ‘%ﬁﬁdtﬁ% PEub ot e AR WH%.%@%{MWPE The

agstate Mwexamnpsryiettiedd 20 i8ihgoftyraliitedropoctstdpding over night at
(E%Egﬁ{[@ etbyisuifapysSsodelukrurido[231dlpyHmsiging; 7 manRanylid again
agrx]flarfy%rgge a¥|%d3 el QPglenv%aEfr%ape)s? g%v%g I‘g etaetgdb\%%) ggcte?omtrlle and cooled to

yield a white precipitate. Recrystallisation from dichloromethane / hexanes /

acetonitrile (6:2:2) gave 4.2 g of the title product.
b) 2-Methylsulfanyl-6-o-tolyl-pyrido[2,3-d]pyrimidine-7-carboxylic acid

1.05 g of the product from example a) were dissolved in 11 ml dry
dimethylformamide (DMF) and cooled to 0°C. 2.00g 1,8-diaza-7-
bicyclo[5.4.0]Jundecene (DBU) were added dropwise and 5 min later 1.00 g 4-
amino-2-methylsulfanylpyrimidine-5-carbaldehyde were added. The mixture was
heated to 85 °C for 6 hrs. Another 0.2 g of ketoacid a) were added and stirring
continued for 12 hrs. The mixture was cooled, DMF removed under vacuum and
the residue dissolved in 150 ml water. After acidifying to pH 2 with HCl the crude
product precipitated and was isolated by filtration. The filtrate was extracted with
dichloromethane, solvent evaporated and the residue combined with the crude
product. Recrystallisation from dichloromethane / ether yielded 1.5 g of the title
product.
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Analogous to example c) using 0.258 g of (R)-2-aminomethyl-pyrrolidine-I-

>%%S§C|d tert-butyl ester (purchased from AstaTech) 15 pyvield 208 010126
mg e(% ethyl-4-(2-trifluoromethyl-benzylidene)-4H-oxazol-5-one 20 g

o-Trifluoromethyl benzaldehyde, 60 g N-acetylglycine and 12 g sodium
acetate were stirred in 68.2 g acetic arfltydride at 80 C for 22 hrs. The
mixture was poured into 100 ml ice water, the precipitate filtered off and
washed with water. Yield 35 g 20 of Wetj\}% rodu;}t JthO &(2_

futhr B T iR Gtd0 SRR T gcarbomy i ae

(2m5th@mmﬁmw1mm¢th¢mmadm The product from example e) was
stirred in 2 M aqueous sodium hydroxide at 60 C for 1 hr. After cooling to
room temper ture 2,5 g acti ve charcoal ere dded a SStI]e gﬂxture)w%s1 dry

stiffed tér nﬁhefﬁ%e erecl‘O The ﬁﬁ&e acidified to
additimthotfoomentids! (EMFrb@uﬂmgamwﬁha@emag @6?&!@53 ‘%‘}“ﬂ}é%%ﬁ at room
waghgswith wateeand lgegl wwdgrmawnmmoyeelcﬁz%mmmmﬂmde were

pro‘cjildcé_w n?ll%gr /igr?ézad'%lz {: 5%9%/ %1@31‘%%1”32%&)) ml brme were added and

B%o- ometh -propionic acid 241%0% product of exd h
f) wéiésgagﬁéﬁaéalﬁ# I’?B ?tsm) et doiliaienac” fﬂ*&r‘@aﬁr@‘%ﬁﬁ&‘r wit
codlitig devraatim temperaigreicyikaipitatpdrptod ustiwiars isvtate dopybined with the

filtratian (208 d)-EEASmHHGAL %Eﬁ(ﬁﬂsﬂi% Rhase Was.seRar ataskwttichielded 120
SO|IdIer on 5 stan %c&? to yie d another 15.8 g of the title product. h)
i

2-NISHN et YRB {2 Hifluoromethyl-phenyl)-pyrido[2,3-d]pyrimidine-7-
carboxyllc acid 3.2 g of the product from ex. g) in 20 ml dry

f@[ UNﬂ:Qh( 3 -8 @}Hﬂﬂ?ﬂ%ﬂfﬁbﬁi&&&ne 7-carbonyl)-
1 8- dlaz @{/ P nd ceng U f%{ I, }(gsgeOS g
4- aﬂ’ﬁ}ﬁb é §I %i(r)ly |5§/lﬁm|fiane gycar deeh Were added and the

mixture was heated to 70-80 C for 6 hrs. Stirring was continued at room
tempRrabiyie fes a@@thprela)finmﬁgerm 158 DMEFWRS-evapiarateeturigenrolidine-1-
vacuum, Tlpce rgstle i é\{\{fgml e(rk]‘g&ljlgszg ggﬁomgp%t)ed sodium

carbonate solition an yl acetate. The organic phase was
removed and. the carbonate phase was washed
Yield 208 mg

e) 2-Methyl-4-(2-trifluoromethyl-benzylidene)-4H-oxazol-5-one

20 g o-Trifluoromethyl benzaldehyde, 60 g N-acetylglycine and 12 g sodium acetate
were stirred in 68.2 g acetic anhydride at 80 °C for 22 hrs. The mixture was poured
into 100 ml ice water, the precipitate filtered off and washed with water. Yield 35 g
of wet crude product, used without further purification fort the next step.

f) 2-Acetylamino-3-(2-trifluoromethyl-phenyl)-acrylic acid

The product from example e) was stirred in 2 M aqueous sodium hydroxide at 60
°C for 1 hr. After cooling to room temperature 2,5 g active charcoal were added and
the mixture was stirred for 20 min, then filtered. The filtrate was acidified to pH 1-2
by addition of conc. HCL The resulting precipitate was isolated by filtration,

washed with water and dried under vacuum to yield 24,8 g of the title product.
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15 with ethyl acetate. The pH was adjusted to 1-2 by addition of conc.

WH?&U 6?{)@9 4ng product extracted with ethyl acetate. Evaporati?{e% {I)%E%os 1010126

solvent'gave 1.1 g a of a solid residue which was further puri

boiling up in a small amount of ethyl acetate and filtering. Yield 1.02 g of
the title product. 20 i) -23-
2-Methylsulfanyl-6-(2-trifluoromethylphenyl)-pyrido[2,3-d]pyrimidine-7-
carboxylic acid (2-methanesulfonylamino-ethyl)-amide 0.5 g of the

in@rAiEtias-flotriaRormeilirS keI &Hfie (DMF) were treated
with 0.275 g carbonyl diimidazole at room temperature for 1 hr. 0.283 g N-

(24 i&ﬁﬁé‘%@éﬂﬂ@@%@@ﬁ?ﬂ'i@&%@ﬂgﬁei{a@dﬂﬂ PMEeveraddgddethed at 100 °C

mixture and 25 stirring continued for 1 hr. The solvent was rednoved unqgtred by

vatiutTEhd e 9ot “DARABY B BRFSIHSIFSIRY 6 Siia Shd St
acBtawgiphdReifes) efuent el o498 @it iesitieassacitedy@hich solidified on

204 B2 RETIES20P DA O b26he 2t pinalRFoducts Example 1:
(R)-2-(3-Acetylamino-phenylamino)-6-o-tolyl-pyrido[2,3-d]pyrimidine-7-
carboxylic acid (pyrrolidin-2-ylmethyl)-amide 5 70 mg of the intermediate
frdm Mmb%sgifwﬂﬁﬁ%—H%th&hﬁlwg?@ﬂwfwzeﬁ&%@%ﬁfﬁea%
driegtsegiitncsdifate) solution of 1.1 equivalents meta- chloroperbenzoic
acid (mCPBA) in dichloromethane at 0-5 C. The oxidation was monitored

by HPLC, and after 30 min another. 0.1 equivalents of. PBA were
et ARPE TSGR BFE R CBtcH, Bk TR e WA HICh R By O
thesAvwadditiented avfewid®gsld-dinmetivisalfaoks 4idstiteraédDImiemp min.
roomsleMperaiiine: 2R-Me1{hih SApMaleRtak o 3 AcARAIAS-RBHNIAJED 4Rl the
dichloromethan Werg a dr%j é((l))] Qﬁ"r};}ixtlérefﬁndsgirrin was ggrﬁgiggecp f<igrroom
16rﬁf§t'ﬁf’rd‘ffr§1%§?‘}§ r&fure. EhroratBgfaphy on Siica Usthg 2 gradient
frotendjshidromistharether 16 bifehtbronfeaAide Mircetiarorg3ouigiergeaum. The
the BeriPreieated ity RO concentrated sodium carbonate solution and 40 ml
ethyl acetate. The organic phase was removed and the carbonate phase was washed
with ethyl acetate. The pH was adjusted to 1-2 by addition of conc. HCl, and the
product extracted with ethyl acetate. Evaporation of the solvent gave 1.1 g a of a
solid residue which was further purified by boiling up in a small amount of ethyl

acetate and filtering.
Yield 1.02 g of the title product.

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

carboxylic acid (2-methanesulfonylamino-ethyl)-amide

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

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

Yield 0.495 g of the title product.
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Cleavage of the protection group was achieved by stirring in a mixture of 1

ethane and 1 ml 1M HCI in ether at room tempe
wﬁ‘ 50%@919? iy dﬁli?({?g/mmz(

€ mixture was diluted with 15 ml dichloromethane, washe
conc. sodium bicarbonate solution and evaporated. The crude title
product was further purified 20 by crystadlisation from ethyl acetate /
ether. Yield 26 mg 'H-NMR (400 MHz, CDC13): 9,22 (br s, 11-1); 9,03 (s,
1H); 8,57 (br s, iH); 8,17 (br s, 1H); 8,00 (br s, 1H); 7,86 (s, 1H); 7,73 (d,
1Efat Bepdusts m. aH): 7,05 (br s, 1H): 6,85 (d, 1H); 3,60-3,45 (m, 1H);
3,30-3,13 (m, 1H); 3,10-2,95 (m, 1H); 2,94 25 2,82 (in, 1H); 2,82-2,72 (m,

1, (s, 3H); 2,00 (s, 3H); 1,87-1,52 (m 3H); 1,35- 1,20 (m, 1H). WO
2 PCT/EP2 051 1012 am le, 2: .

3 &%&&%ﬁ&}% UL RO dlpyrimidine.7-

oxathiinybadeidifpysotidin- 2“Y1methY1) amlde

trifluoromethyl phenyl)- pyrido[2 3- d]pyrimidine -7- carboxylic acid (2-

mefianseylenamng: sl a0l 66 & SR ot SRRSOV e

m C 1F(.ZL)I’OI’T‘IG n was a ropwise at room

tetrpRvateravi g PmersintenfsdmteWiiie) me H‘i@ﬂofbfmétha?fé”mtéomem"
MiAl65 fen@roicsdadiaxen8 RBHNidrdidte4darabdaét 0-5 °C. The oxidation was

| 1 / were
W%e p 2“1—'{131@@’ JmingrEeRRIRs a9 dassr e iR R04/41823VB A

d stirring was continyed for 16 hrs. Thé |xture was
WA 169 GO LG Mo AR RS BFGAHL Bhagsled b the
driddjtevapdratettandropsorfatbgraghbuidémsitiod /s@mw@cferaﬂé) Thig at room

0*@&% %{jaﬁﬂ»éde prpducs W@lslrquﬁriaﬂl@@@)fm@ﬂ exhy&e@ﬁqmeahnﬁxams s ml
n@ f the title 8% 400 M DMSO d n}‘ (f% 16 h
G e e e, B et A1 ST, (B B 16 hrs

1H9raom1(¢m|p¢)raztlaz (t, H); 7,43 (d, 1H); 7,17 (d, 15 IH); 7,08 (br t, 1H):
477(brs 2H); 3,87 (hr s, 2H); 3,35-3,15 (m, 2H); 3,05-2,95 (m, 2H); 2,90

O biln ARG £ AMRIes WEHE PEPYEtAHOH0 S RIRSRIN R ne 1o
d1(c)}rﬂ?)i‘(gmethane / methanol 830:1) yielded the Boc-protected title product.
Cleavage of the protection group was achieved by stirring in a mixture of 1 ml
dichloromethane and 1 ml 1M HCI in ether at room temperature for 3 hrs. The
mixture was diluted with 15 ml dichloromethane, washed with conc. sodium
bicarbonate solution and evaporated. The crude title product was further purified

by crystallisation from ethyl acetate / ether.
Yield 26 mg

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

W%ﬁg?ﬂg%%ﬁame H-NMR No. 3 2-(3-Acetylamino- phenylamlpg)lg(lgﬂg&,;/ 10126

): 9,18 (s, 6-o-tolyl-pyrid(D [2,3- 1H); 8,38 (br m
d]pyrimidine-7-carboxylic acid (2- and br s, together 2H); 7,47
methanesulfonylamino-ethyl)- (d, iH);-7240-7,21 (m, 6H); amide 7,15 (d,
1H) 5,62 (br s, 1H); 3,52 (m, 2H) 3,33 (m, 2H); 2,95 (s, 3H), 2,19 (s, 3H);
2,12 (s, 3H); 4 2-(3-Methanesulfonylamino- (400 MHz, CDC13): 9,21(s,

0)-6-o-tolyl- 1H); 8,45 (br m, 2H); 8,04 (s,
oY ridEDidiorindthindsa-2tH-lzuradasios uenz ol Béleaibiryfihening)-6- (-
7tﬁﬁ&6}oﬁﬂ}hﬁ]ﬁléﬂy1?b§)nﬂ@mQﬂ@ﬁb‘*fﬁﬂﬁldiﬁéﬂ’ﬂﬂfbd)ryﬁc%lﬁb(23 iH);

2H) amide 3.3 ,08 (s, 3H), 3,04 (s, 3H); 2,11 (s, 3H
Sf]é‘"é or%ﬁo ainy?d( %%Tl/lﬁf% eDC13) 9,12 (s, ( )

phenylamino)-6-o-tolyl- IH); 8,45 (br t, iH); 7,95 (s,
pyridiaé2, Bsedpynimidiae)7soliH)on, 6F ahdng, 70(RRE 81 WDl 2008(082HR2ane was

&E/E%Pé {%194%901%@ lﬁlré-eéyﬁtﬁr}}@w%@%'ehwa) NR- 2 ml

carboxy Ic acid (2- together 3H); 7 k.
@gﬂﬁéﬁym AHpiR 295 %502{&1 Trfioxo dibwdens Diiyampdate
(ﬂl@SZQH)‘}&ﬁ@Hb,rAHyﬁfﬁmém p2ePRIRBES (Aes2ibydI W@ AHi318283 ere added

and stirring was continued for 16 hrs. The mixture was washed with 10% aqueous

) 8,03 (s

acetic acid, and the organic phase was dried, evaporated and chromatographed on
silica / ethyl acetate. The obtained crude product was recrystallized from ethyl
acetate / hexanes to yield 75 mg; of the title product.

TH-NMR (400 MHz, DMSO-d6): 10,52 (s, 1H); 9,49 (s, 1H); 8,89 (br t, 1H); 8,35 (s,
1H); 8,28 (brs, 2H); 7,81 (d, 1H); 7,70 (t, 1H); 7,62 (t, 1H); 7,43 (d, 1H); 7,17 (4,
1H); 7,08 (br t, 1H); 4,77 (br s, 2H); 3,87 (br s, 2H); 3,35-3,15 (m, 2H); 3,05-2,95
(m, 2H); 2,90 (s, 3H);

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

example 2, using or preparing the appropriate starting materials.

Example- Systematic Name "H-NMR
No.

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

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

(s, 3H);

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

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

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

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

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




3H), 2,10 (s, 3H); 6 (R)-2-(3-Methanesulfonylamino- (400 MHz, CDC13):

nylamino)-6-o-tolyl- 1H); 8,49 and 8,42 (2x br s
Ve

* PCT/EP2005/010126

]pyrimidine-7- together 2H); 8,10 (br s, 1H); carboxylic acid
(pyrrolldln -2- 7,83 (s, iH); 7,25-6,98 (m, ylmethyl)-amide 7H); 6,89 (d, 1H);
3,60-3,45 (m, 1H); 3,35-3,25 (m, iH);- 3625-3,05 (m, IH); 3,03-2,95 (m,
1H); 2,95-2,82 (m) and 2,90 (s, together 4H); 1,98 (s, 3H); 1,87-1,52 (m,

T2
ﬁ?%%hen

AULP lH)S%@a%-&ﬁmphoiin-éF
ylamino)-6-o-tolyl- 1H); 8,38 (br s,

= (400 MHETGREA3):
1H); 8,13 (br

pyrido[2Z,3-d]py
pyrrolidin-2- 2
97 (d, 2H); 3
05 (m) and 3
91-1,57 (m,

= W o=

—~
N

REEIRRAI a&d X H); 7,90 (s, 1H);

) eth3esOEOn{MAndHY; ¢t ROy-yIme
,8hided4H); 3,57-3,44 (m, 1H); 3,3
,16 (t, together 414); 2,98-2,82 (r
BH); 1,43-1,26 (m, 1H); 8 2-(3-Acge
00 MHz, CDC13): 9,17 (S_6-0- tolvl nvrldn[? 3

5 Bn& 3¢ayPpxyliz, Zciah,
) Samitte(d, 10H07, AR},

23, 25 (3, (biely; BI2B-3,92 (t,
n4HB0)3.2700m8k§,36 (m,

?ﬁ%’ﬁ”%ﬁ”ﬁf’?ﬁi’

x

iH); d]yrimid

methylamino-¢
1H); 6,95 (d, 1

én@@r?c
tB

bilenanssitie ?{9

i mgddzﬂf

ylmethyl) -amide

) 7 38-
t, 2H); 2

( 01 (S,
xbr s,

,gé '( ﬁ)lg)%ﬁ% 9§ S(rim

7HY; 6,89 (d, 1H); 3,60-3,45
(m, 1H); 3,35-3,25 (m, 1H);
3,25-3,05 (m, 1H); 3,03-2,95
(m, 1H); 2,95-2,82 (m) and
2,90 (s, together 4H); 1,98 (s,
3H); 1,87-1,52 (m, 3H); 1,35-
1,20 (m, 1H);

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

(400 MHz, CDCI3): 9,11 (s,
1H); 8,38 (brs, 1H); 8,13 (br
s, 1H); 7,90 (s, 1H); 7,69 (br s,
2H); 7,35-7,19 (m, 3H); 7,20-
7,10 (m, 1H); 6,97 (d, 2H);
3,89 (t, 4H); 3,57-3,44 (m,
1H); 3,38-3,25 (m, 1H); 3,25-
3,05 (m) and 3,16 (t, together
4H); 2,98-2,82 (m, 2H); 2,09
(s, 3H); 1,91-1,57 (m, 3H);
1,43-1,26 (m, 1H);

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

(400 MHz, CDCI3): 9,17 (s
and br s, 2H); 8,72 (brs, 1H);
8,16 (brs, 1H); 8,01 (s, 1H);
7,88 (brs, 2H); 7,38-7,23 (m,
4H); 7,16 (d, 1H); 6,95 (d,
1H ); 3,52 (m, 2H); 2,86 (4,
2H); 2,52 (s, 3H); 2,21 (s,
3H); 2,12 (s, 3H);

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

(400 MHz, CDCI3): 9,21 (s,
1H); 8,84 (br s, 1H); 8,22 (br
s, 1H); 8,02 (s, 1H); 7,81 (brs,
1H); 7,43-7,10 (m, 7H); 6,96
(d, 1H); 3,51 (m, 2H); 3,07 (s,
3H); 2,88 (br t, 2H); 2,56 (s,
3H); 2,11 (s, 3H);

10

2-(4-Morpholin-4-yl-
phenylamino)-6-o-tolyl-
pyrido[2,3-d]pyrimidine-7-
carboxylic acid (2-methylamino-
ethyl)-amide

(400 MHz, CDCI3): 9,01 (s,
1H); 8,18 (br t, 1H); 7,81 (s,
1H); 7,78 (br s, 1H); 7,69 (br
s, 2H); 7,21-7,10 (m, 3H);7,03
(d, 1H); 6,86 (d, 2H); 3,76
(m, 4H); 3,36 (m, 2H); 3,05




3H); 2,12 (s, 3H); 9 2-(3-Methanesulfonylamino- (400 MHz, CDC13): 9,21
hen amlno) -6-0-tolyl- 1H); 8,84 (br s, 1H); 8,22 (br o
W&/ f{é %]pynmldlne 7-s, 1H); 8,02 (s, 1H); 7,81 (br s, carBS>T(§]ﬁIézg%?/ 10126
(2- methylamlno 1H); 7,43-7,10 (m, 7H); 6,96 ethyl)-amide (d, 1H); 3,51
(m, 2H); 3,07 (s, 3H); 2,88 (br t, 2H);-2%6 (s, 3H); 2,11 (s, 3H); 10
2-(4-Morpholin-4- yI (400 MHz, CDC13): 9,01 (s phenylamino)-6-o-tolyl-

11 13-.Q . 1Q II.-. HI DI e WY 1 = 4N, D\ /)

G I11), I S UprIII idine=-7-"1 ors
IH); Eé}af{%(% arboxyllc%t:l %Eir%wetlﬂylamlno s,|2H); 7,21-7,10 (m, 3H);
7193 —ethyh)-amide(d, 1H); 6,86 (d, 2H); 3,76 (M| AR)4Bi30 67 (€PHS,031 (s,
WO 2006/032452 PCT/EP2005/010126 -27 Exanplei Systeprafic Name
H-NMR No. (m, 4H); 2,67 (t, 2H); 2,31 (s, 3H);[1,99 (s, 3H); 11
2{(4-Morpholin-4-yl- (400 MHz, DMS(D-d6) 10,16 phenylaming)-6- (7 (s
1H); 9,39 (s, 1H) Zé%o(‘lﬂh‘ihmﬁi%methyl phenyl)@—f‘p }'Ié ]§
@r pyrido[2, 3 ﬂﬂmﬁé% d21-1); 7,79 (d, S é)ﬁg%
acid (2- 1H); 7 ef Zb enl ot anesu|foF1X| g° ; - 6%%)’:
(grt, 1H): 6,99 & H): 3,29 i f @,3 Jotm,
2H); 2,89 (s, 3 fﬁ%ﬁﬁﬁ%ﬁﬂy%ﬁ%enwaf ﬂ@ HZ1); 6,99 (d,
DMSO-d6) 10 3§mde ZH), 3,77 (t, 4H)3 3,29 (m);
3,10 (t, 4H); 3,01 (m, 2H);
2,89 (s, 3H);

12 2-(3-Acetylamino-phenylamino)- | (400 MHz, DMSQO-d6) 10,35
6-(2-trifluoromethyl-phenyt)- (s, 1H); 9,98 (s, 1 H); 9,46 (s,
pyrido|[2,3-d]pyrimidine-7- 1H); 8,88 (brt, 1 H); 8,32 (s,
carboxylic acid (2- 1H); 7,92 (s, 1H); 7,85-7,78
methanesulfonylamino-ethyl)- (m, 2H); 7,68 (t, 1H); 7,62 (t,
amide 1H); 7,43-7,36 (m, 2H); 7,30

(t, 1H); 7,09 (br t, 1H); 3,30
(m); 3,01 (m, 2H); 2,89 (s,
3H); 2,07 (s, 3H) ;

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

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

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

4H); 3,10 (m, 7H0); 2,78-2,67
(m, 2H); 1,75-1,45 (m, 4H);

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

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




6-(2-trifluoromethyl-phenyl)- (s, 1H); 9,98 (s, 11-1); 9,46 (s,

g)ﬁrld

0[2, 3 d]pyrlmldlne -7- 1H); 8,88 (brt, 111); 8,32 (s, carbox
1H) 7,85-7,78 methanesulfonylamino-ethyl)- (m,

lic acid (2-

/SJP%08§010126

(t, 1H) 762 (t, amide 1H); 7,43-7,36 (m, 2H); 7,30 (t, iH); 709 (br t, 1H);
3,30 (m); 3,01 (m, 211); 2,89 (s, 3H);28,07 (s, 3H); 13
2-(3- Methanesulfonylamino (400 MHz, DMSO-d6) 10,41

p ﬂm'.am'no, 6-(2— \o 9,48(s;trifttoromethytggnyt)-
|r1;F§§§ t,/1 E) 8, 3 pyrlg'lTﬁr% d]pyrimi%ine-?- 1H); %%%N(f% 1H);
7186-{dy gearbe fmwwwfetmsﬁm (Wmals)y 7,9400:MHz, DMSO-d6) 10,4 1
WGth&ﬂGSU”Oh)Hﬁgﬁlﬁ%M 5) 7,41 (d, 1H); 7.@51(t1) mides1H));B8@9 (br
(brt, 1 H); 6,9Behddddnde edyDO (s, 3H); 390 KM, £88)(2.89)(S,83H);
14 (R)-2-(4-Moiphalist243/d A0 0diHe-DPMS O-d6 )L H), 1680 (m, 2H); 7,69 (t,
phenylamino)-6efZsdsylid-+Hi0 @9 (litht):28,66 (b HflubOntethylghéhid)-
s| 1H); 8,25 (s, Windthyl)séafbte pyrido[2,3- d]pyrlrniﬂﬁem‘ld(tzﬂ’})'?ﬁﬁ (d;
1H); 7,67 (t, carboxylic acid (pyrrolidin-2- 1H); 7, é@ﬂ%ﬁ ,AR9- ?Qf’l(g] 2 85'
ylmethyl)-amide 1H): 6,99 (d, 2H); 3,77 (t, 4H) 3,34 r&fﬂ?%“ﬂ OB
21-1);1,75-1.45 (m, AH\ 1R(D\?(QA A= nl\ncnd
10,35 pHenylahfj ioﬁlﬁ ‘i@%‘i 1H) dﬁtg{)g%z&ggsl%fl’%)‘%d(g
trifluoromethylt en S, | H(){ %BJé H); 8,42 ( s,)lH) 8,34 (S)
pyrido[2,3- d]p) O O ﬁe hi ); 7,8 1, Gar xypga;:g
(Ryrrolidin-2- 2{ Jd@?zt& Sl'rf)yr diffe-7- 1H): 7,69 (t, 1H); 7,62 (t
carboxylic acid (pyrrolidin-2- 1H); 7,42 (d, 1H); 7,16 (d,
ylmethyl)-amide 1H); 4,77 (brs, 2H); 3,86 (br
s, 2H); 3,20-2,99 (m, 3H);
2,87-2,65 (m, 2H); 1,75-1,48
(m, 4H);
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3H); 2,81-2,65 (m, 2H); 2,07 (s, 3H); 1,75-1,48 (m, 4H); WO
I

ylmethyl)-amide iH); 7,42 (d, iH); 7,38 (d, 1H); 7,30 (t, 1H); 3,20-2,97 (m,
35182 PCT/EP2005/010126 -28 Example- Systematic Nanie — 10126

NMR No. 16 (R)-2-(3-Methanesulfonylamino- (400 MHz, DMSO-d6) 10,4

1 phenylamino)-6-(2- (s, iH); 9,46 (s, 4$1); 8,69 (br

trifluoromethyl-phenyl)- s, 1H); 8,33 (s, 1H); 7,86 (s,

pyrido[2,3-d]pyrimidine-7- 1H); 7,80 (m, 2H); 7,69 (t, carboxylic acid

(hystoidalaentdy: 7 61 (t, 1H); 7,42 (d, ylmethy].)-amide 1H); 7,34 (t, lI-1);

6,91 (d, 1H); 3,20-3,05 (m, 6H); 2,85- 2,70 (m, 2H); 1,80-1,50 (m, 4H); 17

(-.-4-Di>§- -dih = (400 z ) 43,5 3
2%%%%%%&&%*?@%%3& 9%89 (ggéljl%fd 8?‘7?%:??94% &
bBisarddLoxcitHim 6 AR s 7 PRI P L) 8,34 (s,
(Meiftifuldniethzpheied) Ay, SctORxp, B); 2181962) 412
?X%@I[%’?Hg]%l 'W;Qiﬂﬁigf, ng-_lg))é %ﬁ’,f(%‘;ﬁ; I]Ilﬁﬂd%(r?g( @f Wﬁfi?ﬁwséi%%ﬁ;]d(iglts, Verlag
pyrrolidin-2- 1K), /, , s thyl)- ; 4, rs,
2H): 3,86 (bﬁs‘:}‘)fpﬁ?§W§éﬁ%,@f@%ﬁ¥m&g§m; 1,75-1,48 (m,
4805 W D12006/03218E PeTrEreh0s/@id2080) 489-495

WO 03/000011

WO 02/090360

WO 04/41823

WO 96/15128
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Patent Claims 1. A compound oPfSFRUEARS N\ \\ HN'N N R2 R4 /3
formula |, 5 wherein R'is -CH3 or -CP3; R2 is -C(O)-NH-allryl or

(O) ((Iaoll 'é(g’ﬁ; allaikyl graups being optionally substituted with -OH;

H(al I)2;-heterocyclyl; or-NH-S(0)2-alkyl; 10 R3is
heterocyclyl -NH-C(O)-alkyl; -NH-S(O)2-alkyl; gnd R4 is hydrogen; or
alternatively R

R
R
formula I,
wherein
R' is -CH3 or -CFs;
R? is -C(0)-NH-alkyl or -C(O)-N(alkyl),, all alkyl groups being
optionally substituted with
-OH;-NH(alkyl);-N(alkyl)2;-heterocyclyl; or-NH-S(O)z-alkyl;
R’ is heterocyclyl;
-NH-C(O)-alkyl;
-NH-S(0),-alkyl; and
R* is hydrogen; or alternatively

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

and all pharmaceutically acceptable salts thereof.
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20

R3 and R4 are adjacent and together with the phenyl ring to which they
are 15 attached form a 4,4-Dioxo-3,4-dihydro-2H- 41ambda*6* RﬁﬂﬁgOL/owlzé

we 3{?03{?§t%n 6-yl moiety; and all pharmaceutically acceptable sa

thereof. WO 2006/032452 PCT/EP2005/010126 -31 2. The compounds
according to anyone claim 1, wherein Rids -CH3. 3. The compounds
according to claim 2: 2-(3 -Acetylamino_phenylamino)-6-o-tolyl-Pyrido [
2,3-d ] pyrimidine-7- 5 carboxylic acid (2- methylamlno ethyl)-amide;
223-Mé ?R=5§Hﬁ8ﬁ FreArhRELIRRARIAROS 618 Lo NS HYO [2,3-
d]pyrimidine-7- carboxyllc acid (2-methylamino-ethyl)-amide;

2-(4- Mﬁnpholln -4-yl p@fﬁpglamino) -6-0-tolyl-pyrido [2,3-d] pyrimidine-7-
carboxylic acid (2-methylamino-ethyl)-amide; 10
2-(3-Acetylamino-phenylamino)-6-o-tolyl-pyrido[2,3-d]pyrimidine-7-
carboxifite acid fpyndiigine2dyhmtstildiragiide;

2-(3- Methanesulfonylamino phenylamino) 6 -o-tolyl-pyrido [2,3 d]

pyrimi 7 ;carhox I|ca rroll | - dine-7-
2-(4- Mé ;f% D ‘ho -%—o %%)[33@ d&%}?’ midine~7- 15
carboxyﬁc@@dlepw tﬁ9r)€ﬁﬁ‘i|/)déné ?3 -Acetylamino-phenyla
min o) -6-o-tolyl- pyndo [2,3-d] pyrimidine-7- carboxylic acid

2-met I -
g (?Eﬂrggﬁsﬁ X&W%ﬂ%}%ﬁ%ﬁfﬂgﬁylammo o tolyl- pyrxdo 2,3

pyr|mldﬁi@ﬁlgﬁéﬁ%gé?gél‘émb%%ﬂwg%%ﬁ %y pﬁ‘g&éﬁ“‘gﬁide and

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

carboxyie A G- RIEINAESHIBNMATIDOEL RBIdRof A SRR -
according to claim 1 herein R'is -CE3. %1/0,2006/032452
PCT/EF? —met ylamino-ethyl)-amide;

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

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

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

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

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

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

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

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

R! is -CFs
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w%l -4-yl-phenylamino) -6- (2-tri fluoromethyl-phenyl) -

-32 5. The compounds according to claim 4: 2-

[2 3 pyrimidine-7-carboxylic acid (pyrrolidin-2-ylmethyl)-amide;
2 (3 Acetylamino-phenylamino)-6-(2-trifluoromethyl-phenyl)-pyrido [2,3- 5
d]pyrimidine-7-carboxylic acid (pyrrolidia-2-ylmethyl)-amide; 2-
(3- Methanesulfonylamino-phenylarnino) 6-(2-trifluoromethyl-phenyl)-

p rido[2,3-d]pyrimidine-7-carboxyli Eaam | (pyrrolidin-2-yhnethyl)-amide;
T4,4- DS BRI E YA *-benzo [ 1,4]

oxathlln 6-ylamino)-

f(3(2 trllféu Qansihdiphenyl M &&%I\;A?sﬂhﬁxlgmﬂmﬁ@r&ﬁamm@ggud 10
pyrrolidin: e orpholi
(2- tnflu%%r%g%%lylgg s P Ql? PRGN -amide;

yrldo pyrlmld car |c ac
(2- methanesulfonylamlno ethyl)- amlde

2-(3- A@Mammﬂa@mny!ﬂim&nhﬁd&%ﬁ(ammmhw@ympy[r2d3>{2,3~
15 dlpy& pgaftéaz%gy%s'&ﬁzgﬁmaﬁwfyﬂ% AinQsathy)-amide;

2-(3- Me nes onylamino-phenylamino)-6-(2-trifluoromethyl- phenyl)
pyrido[2,3-d]pyrimidine-7-carboxylic acid (2-methanesulfonylamino-ethyl)-
amide; 248 Ri¢thdrBiokor3]4adilyghioe2p 4l nmbota26triflenzonfid ] - phenyl)-

oxathii ﬁ}ﬂ @9% Hmldme 7-carboxylic acid (CFyrrohdm -2-ylmethyl)-amide;
6-(2- tr| orometh phenyl)-pyrido[2,3-d]pyrimidine-7-carboxylic acid (2-

methanesulfonylamino-ethyl)-amide. 6. A process for the manufacture of

the compGuhddacartidthrd fodhliHambdad i eyzd 6 letsaiyiate-gronjpo)-

in the coruneyfdis:effariulh ) WE) 28061932 4h2nREhE=P 2005/6110 k26

33 R p\y}rr\olll\élens—zwyi}lnethyl)~amide;

2-(4-Morpholin-4-yl-phenylamino)-6-(2-trifluoromethyl-phenyl)-
pyrido[2,3-d]pyrimidine-7-carboxylic acid (2-methanesulfonylamino-ethyl)-

amide;

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

2-(3-Methanesulfonylamino-phenylamino)-6-(2-trifluoromethyl-phenyl)-
pyrido[2,3-d]pyrimidine-7-carboxylic acid (2-methanesulfonylamino-ethyl)-

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

methanesulfonylamino-ethyl)-amide.

6. A process for the manufacture of the compounds according to formula 1,

wherein

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

CT/EP2005/010126
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OH formula (111), wherein R' has the significance given above for

ngr ﬂﬂ) n claim 1, is converted into an amide derivative of feimipay {0126
5R N\\\ N1eSINN Rz formula (IV), wherein R' and R2 have the
significance given above for formula (I) in claim 1; 10 b) the sulfanyl
group in the compounds of formula (M)3s converted to the corresponding
sulfoxide group, which sulfoxide group is c) substituted by the respective
anilines of formula (VI) NH2 4 L4 15 R forrula (V1) -34- wherein R and
R4 have the significance given above for formuta{h) laim 1, to give the
compounds of the general formula (1); d) if deswe compound of the
general formula (1), obtained fro ) rtethNnto a
pharmaceutically acceptable sa ment containing one or
more compounds accordi tﬁn » ims 2 & 5 as active
ingredients together with Sﬂﬁ aceUtically acceptable adjuvants. 8. A

medicament according to claim 7 for the treatmeRtbf cancer. 9. The use

of one or more compounds according to any of the claims 1 to 5 for

formula (I1I),

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

converted into an amide derivative of formula (IV)

formula (IV),

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

claim 1;

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

the corresponding sulfoxide group, which sulfoxide group is

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

formula (VI)



the manufacture of medicaments for the treatment of cancer.

~1

- 34 -

wherein R” and R* have the significance given above for formula (1) in
claim 1, to give the compounds of the general formula (I);
d)  if desired said compound of the general formula (I), obtained from (c),

is converted into a pharmaceutically acceptable salt.

A medicament containing one or more compounds according to any of the

claims 1 to 5 as active ingredients together with pharmaceutically acceptable
adjuvants.

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

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

the manufacture of medicaments for the treatment of cancer.



