NoveIA6Eduv.bhd punir. 02RO 5:0- Shir3GIDOBE DERIVATIVES, THEIR MANUPACTURE AND

-1 NOVEL DI CHLORO PHENYL- PYRI DO r 2, 3-D) PYRI M DI NE
DERI VATI VES, THEI R MANUFACTURE AND USE AS
PHARMACEUTI CAL AGENTS ~° The present invention
relates to novel, bicyclic pyrido[2,3-d]pyrimdines,
to a process for their naqufacture medi canents
containing themand their ‘manufacture as well as the
use of these conmpounds as pharmaceutically active
agents. 5 Sone substituted bicyclic nitrogen
heterocycl es.are known in the art for their protein
ki nase, as well as their tyrosine kinase inhibitory

sk apyrraeR Gzl musind s useful as kinase enzyne

1

ot
tn

0

i nhi bitors and for the treat nent of '

hy PRé @ﬁ@.kmf Rk atio¥ Ereldies &a&ma »s\ey@;a/;@@.aepz;ta dipSehakes, to a
) BIRRR dndndls. PP OLad et ML iRy sy Rl ] ey ok e

t r eraunéctvreo#s b’dhes tieswe cRérthese ceame@?dsaﬁop}@rrgﬁawqﬂ%amve

di gomders in general. WO 96/15128 discl oses

6- aryI pyrido[ 2, 3-d] pyri m di nes as inhibitors of

protein tyrosine kinases and for the treatnment of
at Remosubssitwed dicydiestibpgesi keterpaysles azg knownpic therdrigffor their

I nheftih Qs RS weIBRC@E:r qﬁp&n&aelaamte %H:Me)rpaag&yzswo 02/090360

OOy B L A I

thetapeatMﬁWPﬂHE%&ﬂgweﬁHgs%{nproved act|V|ty,
tolerablllty selectivity or stability to nanme only a

g R dtT DRRIFE SRAPRERTRE | RGPS HRatla
( f dipyuinadiny as prabear kingse 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 therapentic index, such as improved

activity, tolerability, selectivity or stability to name only a few.
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R is -C(O-NHalkyl or -C(O-N(al kyl)2, whi.ch al kyl
groups are 5 optionally substituted with -OH,
-NH(al kyl); -N(alkyl)2; -NHC(O-alkyl; 10

-C(O-NHalkyl; -C(O-Nalkyl)2; -C(O-NH2;
-Oalkyl; -heterocyclyl; 15 -NH heterocyclyl;
-NH S(O) 2-al kyl; -S(0O) 2- NI—|2;2 or -S(O) -alkyl, all

al kyl groups being optional I'y substituted with -OH;
20 or a group -CN; -C(O) - NH2; ,

- C( e Pieltaleat @03 ek dlev coRPonkdsQF hblserNER ©@QuRNH2; or
-C(O-NHNHC(O-al kyl, which al kyl is optionally
substituted with -3- -NH(al kyl); or -N(al kyl)2; and
R2 is hal ogen; 5 h&t yi; alkyl;

{formula I},

wherein

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)z;
-C{O)-NHy;
-0-alkyl;
-heterocyclyl;
-NH-heterocyelyl;
-NH-S(O);-alkyl;
~S5(0),-NH,; or
-5(0)-alkyl, all alkyl groups being optionally substituted with
-OH;

OF a group

-CN;

-C(O)-NHy

-C(O)-NH-heterocyclyl;

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

-C(0)-NH-NH-C(O}-alkyl, which alkyl is optionally substituted with
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-NH C(O-alkyl; NHS(Oz-alkyl; -(CH2)m S(O) rNH2;
10 (CH2) m S(O 2-N(al kyl)2; -(CH2)m S(O) 2- NH (al kyl);
-0-alkyl; or -S(O"-alkyl, all alkyl groups being
optionally substituted by -OH 15 -0 al kyl;

-NHal kyl; or -N(alkyl)2; Xis -CH=or -N=; 20 mis
0, 1, 2,3,4,50r6; nis 0, 1lzor 2; and
pharmaceutically acceptable salts thereof. 25 The
conmpounds according to this invention show activity
as protein ki nase-Ni@Hybiarors, in particular src
famly tyrosine k[ﬁ(tm)%m bitors, and nay therefore
be wuseful for the treatnent of diseases nedi ated by
said tyrosine kinases. The famly of tyrosine

ki BAseis phatngsman inportant role in the regul ation of
cell si gr}%lté'r agpd cell proliferation by '
phosphory agl g'tyrosine residues of peptides and.
protei ns. 26 | nappropriate activation of tyrosine

ki nases i-3Ha@0@nalikg; be i nvol ved in a variety of

di sease shgi§fy),Agkkidi ng inflammatory, inmunol ogical,

CNS di sorders, or.. oncol ogi cal disorders, or bone

di seases.” %Té‘z’meZP)

Phar macol -{CBgi:S(QL-XN@DOD) 489-495; Biscardi, J.S., et
al ., Adv._(@ﬁD
of the presepf invVention may be used as active agents
in the pr‘&%ﬁ’f

t r anspl ant(@)gjabel, elbalky! grfubaimisg aptipnidiywebstisyaidbyone, - 4
rheumatoi d arthritdg, psoriasis, restenosis, allergic
ast hma, Al zheinmer's

“NH#pl e Susva, M, et al., Trends

CejloReNH- (48§;,2000) 61-119. 35 Conpounds

5%n and therapy of, for exanple,

's disease,
-O-alkyl;

~-NH-alkyl; or
‘N(alle)z; :

X i1s -CH=or -N=;
is 0,1,2,3,4,50r6;

'n 15 O, 1or2;

and pharmaceutically acceptable salts thereof.

The compounds according to this invention show activity as protein kinase
inhibitors, in particular sr¢ 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, J.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 conmpounds of the present invention
have surprisingly been found to show i nproved
nmetabolic stability and | or selectivity, together
with at least the sane 5 activity agai nst

src-tyrosi ne ki nase conparedsto conpounds known in

the art. Cbjects of the present invention are the
conpounds of formula I and pharmaceutically
accepirablié aghtitis mndasish edstenesira ntlérgreasihena grrgimerhalisease,
Pr @RAERbA, ARIQ] ostddpBrAB YRR bANAGySQPRAMNAS,

nedi cament s contai ni ng them and their ~ manufacture as
wel |l as the use of the above-nentioned conpounds in

t h@he ompaindd Of ¢ne preewe nvemivndfavé birpessgs beaasfoend & thpw
of nhinlo@r?cﬁﬁﬁt%b@f&dstgﬂﬁﬁ? L&Y B ?e?ecﬁﬁﬂrt k%@tﬁ@r ahpve 1ea§arthé Ehme
t he nanufacture of. corre ndi.n i C used
oG St ¥t e RIS e Bk gpay gyt in the ot
strai ght-chain or branched- chain hydrocarbon

CORJLkRi BY the Oﬂ'ﬂas]eni Qnéniidi efer @bl &rﬁﬁo@ﬂhg c;fofoﬁlmula I and -

carpon a
i s 8B?r8}3§qut1c y BE&ey agle éaﬁlﬁ]é hlyeu EHBI?,H%\TEUC Eor%gh{ﬁ% |prepizlrati%n of
heslyd abevewednttionss tchmippuidsomedizame:gptdophirling them and their

zugﬁhhtg&bﬁ% wall lsy Itheg.fqg UPe AbSehdaYibodl QERSundiSn the control
eril ne

bov ei.t. her bst tuted ar
or ot PrvesaR op ot Pl OF el PR Hpdidetoal Hrofped Bove
heoeinrhe mhﬁl&@mmof(@ﬁ@b)léinlgwedmmaﬁs a saturated,
straight chai n or branched chai n hydrocar bon

co t ai m,1 tq.4.carbon ato et h

ét‘ﬁ%t Rt R i “HBEPERy I, SHOTE i 6 Ry, Crnchec:
t Iouetity ydrmhé)qneqomaﬂmm &pmclyf@léypl‘efea@ }U%@@ lh*@réeucwbweamgls,
a BudhQs l&tmmﬂgﬂ eﬁiprdizlgi%opt@ v, J@JbgwplthﬁnﬂarthIrp &ityl, n-
n »

BB af it Pl aen ok Selule B r bt Ekvpg*%ups
oxygéqﬁneqb pboygl il argteshyr wuttfymaedgcrrmp or,- i§p@¥pple, tvRafigles
hetaiseewal yl group is optionally substituted once or
several tinmes with 25 al kyl, oxo or -C(O) - NH2.

Exanpl es are 2-oxo- i ni dazol i di n-1- yl;
py ¢ olstdlibpe, yhe terpy 1ot Gagillyl 3mppns a saturated, straight-chain or

2 @mc}&w&&k lh@lﬂx@c;byﬁ contaitiBg Byli-10Y & cdbbel bidrd; bl as methy},

"B b oL S5 Tkl Y-y szol Sy

4 carbanDyI pyrazol -3-yl; piperidin-3-yl;
pi PBE irhinn Féteydcydyll e tulsad h@hﬂ&f-éaﬁ& B-5 % YW membered, mens- or

\’D‘ﬁ):)éc%l Iarr]on‘"‘nr t¥: (E rg)%r | dl %hc%xyﬁfdcar‘lml}r wimeg—:m 110 % péeferg%y lor2,

dl Fﬁfa(prbat@@ﬁ gx@[riplgrqeé ata Wptrqg@n-@myﬂgen— or sulphur atom, or by a group
-S{Q);-. 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-v};
pyrazol-3-yl; 2-methyl-pyrazol-3-yl; 1-methyl-pyrazol-5-yl; 1,5-dimethyl-pyrazol-
3-y); 4-carbamoyl-pyrazol-3-yl; piperidin-3-yl; piperidin-4-yl; 1-methyl-piperidin-
4-yh, morpholin-4-yl; pyridin-2-yl; 1-aza-bicyclo[2.2.2]oct-3-v] 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,

chl orine and bronmi ne and nore preferred fluorine and
chlorine. Preferably the substituent R2 in fornula I
is located in Para or nmeta position. 5 A preferred
enbodi nent of the present inwvention are the conpounds
of formula I, wherein Xis -CHs; R is

-C(O) - NH al kyI whi ch al kyl group is optionally

subs tietlUtesdh, whe ferm- I@kgger neaNHlwiring.| glorineN¢rahiiyd it iodine,

N%_!’e%a@(g "ﬂlugrYIle, chl'o%p) anH"'bﬁJnlﬁﬂé sand - r%r@) Fﬁfﬁeﬂyﬂﬂ&me and

kyl - het er ocycl
‘?fé‘teer ocycl yl; -NH- S( 0) 2- al kyl ; 20 -S( 0 2-NH2; or
-S(O) al kyl, all alkyl groups being optionally
S UPS e d! lk}?lﬁgsd%tﬁtnent'f{% foftGa R% 10884 L urSb:aRkth bERRGE

ove ot her enbodi nent of the present

i nvention are the conpounds of forrmula 1, wherein X

i SA-pEierredRmbogimdBf &) thilpresett inventicarare B¢ @)»mNburgls lof formula I,
whj ghet hyl or. ethyl group is unsubstituted or once

X i -CH=s;
R' is -C(O)-NH-alkyl, which alkyl group is optionally substituted with
' -OH;

-NH (afkyl);
-N(alkyl)z;
-NH-C(O)-alkyl;
-C(O)-NH-alkyl;
-C(0)-Nalkyl)y;
-C(0)-NH3
-O-alky};
-heterocyclyl;
-NH-heterocyclyl;
-NH-§(O}z-alkyl;
-S(O)-NHy; or
-$(O)-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 formula],

wherein

X is -CH=
R' is -C{O)-NH-methyl; or
-C{0)-NH-ethyl, which methyl or ethyl group is unsubstituted or once
substituted with
-OH;
-pyrrolidinyl; or
-NH-§(0),;-CH3; and



30 substituted with -OH; -pyrrolidinyl; or

-NH S(0O) 2-CH3; and -6- R 2 has the significance given
above. Still another enbodi nent of the present
invention are the conpounds of fornula I, 5 wherein
Xis -CH; R is -C(O-NHethyl or -C(O -NH nethyl,
whi ch ethyl or nethyl groupsgare once substituted 10
with -OH or -pyrrolidinyl; and R2 is

nor pholin-4-yl; -NHS(O 2-CH3; 15 -Oal kyl; or
S(O"-al kyl, all alkyl groups being optionally once

supsti t ut -NHal kyl; or 20

V\Eal kyl ) 9th9¥1§niﬁg§ﬂf %1% ar?g}éé phar maceut i cal | y
accept abI e salts thereof. 25 Such conpounds are for
eXsiPdndther embodiment of the present invention are the compounds of formula I,
6- V(]ge]ﬂ(n_i Di chl or o- phenyl ) - 2-[ 4- (2- hydr oxy- et hoxy) - pheny

| am no]q-pyrl do [2,3- d] pyrimdine-7-carboxylic acid
(2- hydr oxy-ethyl)-am de; 30
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6-X2, 65 Di.chtkor o- phenyl ) - 2- (4- nor phol i n- 4-yl - phenyl ani

gﬂ%sér |o)o(I§ @tﬁ{fl %Lﬁ%rl m di ne-7- car boxylic acid

-C{O)-NH-methyl, whn:h ethyl or methyl groups are once substltuted
with
-OH; or
~pyrroli.dinyl; and
R? is morpholin-4-yl;
-NH-5(0),-CH3;
- -O-alkyl; or
-5(0)y-alkyl, all alkyl groups being optionally once substituted by
-QH;
-O-alkyl;
-NH-alkyl; or
- =N(alkyl); '

n s 0,1or2; ahd
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—pheﬁy]amino)—pyrido (2,3-
djpyrimidine-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)-i-pyrrolidin-Z-ylmethyi)-amide.



10

15

20

25

30

35

6- (2, 6-D chl oro- phenyl ) -2-[4-(2- hydr oxy- et hoxy) - pheny
am no] -pyrido [2,3- d]pyrimdine-7-carboxylic acid
(R -1-pyrrolidin-2-yl methyl)-amde; or 35

I
(
6- (2, 6- D chl oro- phenyl ) - 2- (4- nor phol i n- 4-yl .- phenyl am

no) - pyrido [2,3- d] pyrim dine-7-carboxylic acid
((R-i-pyrroiidin-2-ylnmethyiy)-amde. -7 Yet another
enbodi nent of the present invention are the conpounds
of formulal, wherein 5 Xis -CH; R is
-C(O-NH(CH2)2-NHS(O) 2-CH3; and R2 is

eg?l%;tg& e%f%ldm]_edé ok I%EAST!IRII%B% e ltheyclloll;nﬁounds cif formula [,
aI"t@}ﬂfe“@r oups being opti onal ly once substltut ed by
-(}| Oalkyl -NHal kyl; or 15 -N(alkyl)2; nis

nSPZT phar maceut i caI |y acceptable salts
qr eogf 0’ Such conpounds are for exanpl e:

6 K2, 6 D eHHoN Y- @ﬁ'&ﬂ'ﬂylﬂ'l—siob -CHj3; and

(%Znoﬁpha{drphcﬂmyzi ylphenyl am no) - pyrido [ 2, 3-
d] pyrlmgm hox c acid

(2 nmet hanesaﬂch?ng’/ & Xéﬁ ‘et hyl ) - am de 25

6- (2, 6- DrEHI—Si@(}}-ﬁﬁanyl ) - 2-
[4-(2- hyd@w %}hoxy) phenyl am no] -pyrido[ 2, 3-
d] pyrim

(2-neth a%é@?ﬂ ?lgﬁya}ll %rlog?sﬁgﬁu)g Oé’HPH*’élY once substituted by

6- (2, 6- Di chlor o- pldhyl ) - 2- ( 3- net hanesul f onyl ani no- phe
nyl am no) - pyri do bzdﬁ}-,l d] pyrimdine-7-carboxylic
acid (2-net hanesuINfI_i)%lam no- et hyl ) -am de; 30
~N(alkyl}),;
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 (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-ethyisuifanyi)-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]pynimidine-7-carboxylic  acid  (2-methanesulfonylamino-ethyl)-

amide; or
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6- (2, 6-Di chl oro-phenyl)-2-[3-(2-hydro)cy- ethylsun‘any

i) - phenyl am no] -

pyrido[ 2, 3-d] pyri mi di ne- 7- car boxyl i ¢ aci d

(2- met hanesul f onyl am no-et hyl )- am de; 35

6- (2, 6-D chl oro- phenyl ) -2-[4-(4-net hyl - pi perazin-I -yl

) - phenyl am no] - pyrido[ 2, 3-d]gyri m di ne-7-car boxylic

acid (2-nethanesul fonyl am no-ethyl)- anide; or -g-

6- (2, 6- D chl oro- phenyl ) - 2- (3- net hyl sul f anyl - phenyl am

no)-pyrido [2,3- d]pyrimdine-7- carboxyl ic acid

(2 oe, Wﬁﬁéﬂof#hﬁﬁﬁﬁm(%eﬁ{yﬁw e%amﬁm}%g,@geghef
cﬁgﬁﬁﬁﬁneoifcarb pr I’Sﬁie(?( eé‘Lgven on are pounds

i WHErE 7 g-cthyheifg-p;
and 10 R2 is errphoI|n4yI -NH-S(O)2CH3
- OYat kyiher @mboShioht ﬁhé‘ﬁ(ﬁesenﬂnlverﬁi gﬂ_’e tgégc}_'l Soglplgs;/ (fnf_qormula L

optj;anal 'y once substituted
-NH-a yl; or -N(al kyl) 2; nlsO 1or 2; and 20
pharmaceutically acceptable salts thereof. Such

conq)ouﬁds_(a{:(-g for exanpl e:
yI) 2-(4- m)rphol i n-4-yl -phenyl am
pyr| do%ta{)gﬁ\@hzg“ ] pyrim di ne-7-carboxylic acid
am e: isgrmorpholin-4-y};

6- (2, 6- D_qsm [(ExRNEeNY! ) - 2- [ 4- (2- hydr oxy- et hoxy) - pheny
l am no] L?y[Z 3- d] pyrimdine-7-carboxylic acid
am de. afiot her  enbodi ment of the present

i nventio rrS%Q)e -aflgyh alt alip) guamdsbeddg dptibnallyandes, substituted by
-QOH;
-O-alkyl;
-NH-alkyl; or
-N(alkyl)z;

n ‘is 0,lor2and
pharmaceutically acceptable salts thereof.
Such compounds are for example:

6-( 2,6-Dichlor0—phenyl)-2-(4—morphoiin—4-y1—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 ],
wherein

X 1s -CH=;
R' is -CNjand
_ R s morpholin-4-yl;
-NH-5(0),-CHs;
-O-alkyl; or
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wherein X is -CHs; R is -CN, and 35 R2 is

nor pholin-4-yl; -NHS(O2-CH3; -0-alkyl; or -9-
-S(O"-alkyl, all alkyl groups being optionally once
substituted by -OH -Oalkyl; -NHalkyl; or 5

-N(al kyl')2; n is 0,1or2;and pharmaceutically
acceptabl e salts thereof. 1§ Such corrpounds are for
exanpl e:

6- (2, 6- D chl oro- phenyl ) -2-[4-(2-di et hyl am no- et hoxy) -

phenyl am- ﬂ@j)n-ﬁﬂfﬂ gbalky? g@upSbelngnptiofalBioRce substituted by
e-7-cazbonitrile _OH:

6- (2, 6-Di chl or o- phen ) - 2- (4- nor phol i n- 4-yl - phenyl am
no)-pyrido [2,3- &-p¥k ni di ne-7-carbonitrile; or 15
6- (2, 6-D chl oro- pn@m_ylh?,f dr [ 4- (2- hydr oxy- et ho) uy) - phen

yl am no] - pyrido[ZIﬁé pyrim dine-7-carbonitrile.
Yet another embodieKtY%f t he. present invention are

t he conpOuhdsZefdformula I, wherein 20 Xis -N=; R
is -C(O-NH (CH2) 2- NH-S(O)ZCH3 and R2 is alkyl;

-NH-SO or 25 -5(0), -alkyl, all
&B@B%?ﬁlﬁﬁga’? fy once substit 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 -Ns
R' is  -C(O)-NH-(CHa),-NH-$(0),-CHs; and
R is  alkyl;
-NH-5(0),-CHs;
-O-alkyl; or
-8(O)y-alkyl, all alkyl groups being optionally once substituted by
-OH;
-O-alkyl;
-NH-alkyl; or
~N{alkyl)s;

n is 0,1or2;and

pharmaceutically acceptable salts thereof.



-OH, -0 -alkyl; -NHalkyl; or -Ntalkyl)2; 30 nis
0, | or 2; and pharnmaceutically acceptable salts

t hereof. -10- Such conpounds are for exanple: '
6- (2, 6- D chl oro- phenyl ) -2-(6-net hyl - pyri di n-3-yl am no
)-pyrido[2,3- d]pyrimdine-7-carboxylic acid -

(2- met hanesul fonyl am no-ethyl)-amde. 5 Still

anot her enbodi nent of the invention is a process for

t he manufacture of the conpounds according to this

| nvent, EQRpouMIEL € ekddpld:Ne sul fide group in the
conpounds of the general formula (Il) d Ni i MS
NNC OHOformula (Il1), 10 is converted into the

c or§-espDirtiong pertyd ExisceetgylenypdinwhilemireiHpiodd (@8- gr oup
IS 4] Q)mﬁyﬁ%a&%@% M (b Nk £ REBH I MEin8 Ry NeSdOf

for a (Ir-A) NH2 X R2 formula (Il1-A 112 L- .
L- ---: L f L wherein Ranu A nave Me neani ngs

gi \&ifl ancthecémbadi@it of thetiovegiive isud grocess for the manufacture of the

compounds according to this invention, wherein

{a) the sulfide group in the compounds of the general formulé {1

formutla (1II),
is converted into the corresponding sulfoxide group, which sulfoxide group is

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

formula (TI-A)

: 2 Y Loooo sl amimae oiven beraie | N EEPI, T
wherein R° and X have the manmngs given ncréin ociore, o give tae

compounds of the general formula (IV)
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conmpounds of the general formula (IV) -11 G N\ \ \
i i HHNNdO OOH R formula (I'V), (c) the -000H
group in formula (1V) is converted into an am de
derivative of formula (1); and 5 (d) if desired a
primary am de derivative obtained from(c) i's further
converted into its correspanding 7-carbonitril

derivative of formula (1); and (e) if desired said
conpound -of the general fornmula (1), obtained from
(c) or (d), 1is converted into a pharmaceutically

acceptable salt. In a nore detail ed description, the
conpounds of formula (I) whereimR is - 10 attached
via an amd group are represented b e gener al
formula (la). Such conpounds can b epared from
the carboxylic acids of \f-org sing standard
reactions well known to|fhe killed in the art.
The synthesis of the NEORGET <0¢ tHe general
formula (la) is showdhi n ARerein R3 has the
significance given a e for RL @i thout the group
-CN, therefore 15 i s|]-C(O) -NH al kyl or

-C(O-N(al kyl')2, whig\af kyl groups are Qpuunauy .
lsubstituted -wiffil -NH(al l cyl); -N(al kyl) 2;
20 -NHC(O -al kyl; -C(OHal kyl; -C(O-N(al kyl) 2;

formula (Iv),

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

formula (1); 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 (), 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(0)-N(alkyl),, which alkyl groups are
optionally substituted with
-OH;
-NH({alkyl);
-N(alkyl)z ,
“NH-C(O)-alkyl;
-C(O)-NH-alkyl;
-C(0)-N(alkyl);
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-12- C(O-NH2; -0-alkyl; -heterocyclyl;

-NH heterocyclyl; 5 -NH S(0)2-al kyl; -S(0)2-NH2; or
-S(O -al kyl, all alkyl groups being optionally
substituted with - OH 10 or a group -C(O) -NH2;
-C(O-NH heterocyclyl; -C(O-NHNHC(O) -NH2; or

-C(O -NH N+ C(O -al kyl, whigh_alkyl is optionally
substituted with 15 -NH(al kyl); or -N(al kyl)2; and
R2 and X have the significances given above. The
derivatives ofcihevggneral formula (1), or a

phar maceut i cal Y alt_:c_ept_abl e salt 20 thereof, may be
prepared by any ]pWOCess known to be applicable for

't he prepar at i deterasfyclgheni cal | y-rel at ed conmpounds by

the one skill agqiptddtoaprt. Such processes, when

used to pr epalﬁ\ﬁ%t Zﬁ_dl a?_l ne derivatives of formula

(1), or a phar SeatsE y- acceptable salt thereof,
are provi ded #Ox-¥Hgitoher feature of the invention

and are illusfHatbed, BY aiheabepd MGptRRIEaRN B WRith -
exanpl es of sﬁeﬁe toagghgerngll)A ‘ignng%S . ﬁhi'ch, ‘
unl ess ot herw’§e stated, R, R2 and X have the
significance given herein before. Necessary starting

mat eri al %rg u;},orrma\r cially avail able or may be
obt ai ned éfs andard procedures of organic
cheni st r yS(Gn¥Hpr epar ati on of such starting

mat er i al-sCi@®)-Heskdiérbadiyisi t hi n t he acconpanyi ng .
exanpl es. ~A\ gt ssary starting materials
are obtai %@@I ghbnzgaﬁg%lqgﬁgfpr ocedures tg those i

i 11 ust r at € NHcHE-86 )allerlwhieh alon erBerullp sbytigksd vith

of an organi c chem st. -NH({alkyl); or
-N{alkyl)-;

and R* and X have the significances given above.

The derivatives of the general formula (I), or 2 pharmaceatically 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.



13- Scheme 1 OCI G N+ stepl IN\ \' O MSN NH2
MS NNOC - C COOH (A (B) (11) HO A C step.2
Nl V'V \ | step3j j \V\\ C iiC 5NN”RNPHNN

Nn O(111) HOHO X (IV) R2C N\ \ \' step 4 H\N
Nry R3 X (la) R2 Alternatively, the carboxylic
acids (Il) can first be converted to carboxam des (V)
5 and subsequent!|y substitut®d by anilines on
position 2 according to schenme 2, wherein R3, R2 and
X have the significances giyen above. -14- Schene 2
C O N\ Ostep 50 Sehéile £

o {I) HO z HO
Yow
RZ
Cl
© step 4 /N;L\ o
T o N N N s
7]
XX (1a)
RZ

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.



MSSN NCl MBS NNR3 (!!') HO(V) C C \ \ \ \ Il
step 6 Nstep 7i 3CI HNNNN R3 CI Il NNR O (M)
X (la) R2 Primary carboxam des of the fornulae (Ia)
or (V), wherein RB3is -C(O-NH2, can be converted
into nitriles of the general formula (Ib) by
conventional nethods, e.g. g dehydration with SOC12
O POCL3. Said nitriles of T6Fmula (I'b) may al so be
prepared from known pyridine derivatives (VII)
according to schene 3, wheqgiReR2 and X have the
significances given herein before and L is a suitable
| eavi ng group. -15- Schene 3 C Nstep& NCI

MSINNL O NB NO (M) (MIl) d N \
\' \ | step 1D N\ \'i i d ||N\\S S
td fl CN/le\ step 5 YU X g
MeS Mes” “NT °NT TR’
M) HO v)
N Cl
x N Nl\ ™~
N
tep 6 step 7
_Sepe ~ L , Gl — HN/LN/ N e @
87 ONTON
0 V) Z
: SN {la)
R2

Primary carboxamides of the formulae (Ia) or (V), wherein R® is —C(O)-NH,, 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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. XC ghper at rangeNf rgm
" tenperat yre | (RE tq]BOQEﬁﬁi—&ew&sz and :
et hydeshi oNor Ml ternativel y any &tsfer "l Iyl thio or

A/ NV 7-C step Il i i HHNNOCNI X (Ib) Rz

Steps 1: 3-(2,6-dichloro-phenyl)-pyruvic acid of

formula (B), or in general arylpyruvic 5 acids, can

be condensed with a suitable pyrimdine carbal dehyde

of formula (A) to give conmpound (Il1). Said

condensati on reaction can be _perfornmed under basic

conditions, e.g. with sodiuﬂéﬁydroxide (NaOH) in

wat er or net hanol (MeOH) or

1, 8- Di azabi cycl o[ 5. 4. O] undegs,fe£ne (DBU) or potassium

tert-butoxide (KOGBu) in dinethyl formam de (DWVF),

1- Met hyl - 2- pyrrol i di none (NWP) or tetrahyerfuran 10

(THF) . Al ter nat$ve the condensation realiig# hs
idin the presence of 3

arylthio grqﬂﬂ on position 2 of the Vi ,
pyridopyri mdi'nes of formulae (I1), (V) or (1X) can
be converted into a suitable |eaving group by

oxi dation to the correspondi ng sul fone or sul foxide
of the 5 formulae (I11), (M) or (X). Suitable
reagents are for in€ta 3- Chl or oper oxybenzoi &
(mCPBA) or 2-benze iyl - 3- phenyl - oxazi ri di ne

)

| Nelstep 90l VENHS

chl-erofor m ( GHCL, tYLlf
(MIBE) atmé @r atmt ecN angi ng from -40sC t

Steps 3, 7, and ¢@d: 10 The sul f oxi des ob sul fones

et hyl Tert> b

fromsteps 2, 6 or 10 can be reacted in puriﬁled form

or as crude products with anilines to give 2-anilino
substituted pyridopyrimdines of the fornulae (IV),
(la, schene 2) or (Ib).CFhe reaction may be perforned
i n excess

N™ ™= =
step 11 | - o Cl
— HN N N TCeN
]
X (ib)
R2
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[5.4.0]undec-7-ene (DBU) or potassium tert-butoxide (KOtBu) in
dimethyl formamide (DMF), 1-Methyl-2-pyrrolidinone (NMP) or tetrahydrofuran
(THE). Alternatively, the condensation reaction 1s performed in acetic acid in the

presence of sodium acetate. Reaction temperatures range from room temperature

(RT) to 150°C.
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aniline as the solvent or in an inert solvent Iike
CH2C12, toluene, acetonitrile, DVF, dinethyl

sul foxi de (DVSO or NWP, and at tenperatures in the
range from0O Cto 15 150 C. Acids like
trifluoroacetic acid (TFA) or hydrochloric acid (HC)
may be added to catalyze the reaction. |If nCPBA has
been used for the previous oXidation step, the
formed m chl orobenzoic acid present in the crude

re%q%;sqnsggﬂwre may serve as the catalyst. Steps 4
ids

The appropriate, ca 0
ForhBr g 0 SRSt Aar BRSSPl ggiion 2o
i ntthe pyriddpyritaidinesivfi fumsulef(TH .HY) bolXltade cbavertedmenesuitpble
or 1&%5 é;%] d@mtmprtectﬁg%%pkn&n@ sliforlengr @Lnfomdgocrf the

i nst an ¢ a( %5‘% i vat ed by reacti.on 5
wi tiem aleca IHodi VM d ot iﬂ ﬁ?ﬁemsdﬁ%l OrorlerStalnce )
ox allydrophibobireteic aaalddrr@Bééquémmzynesulécwt-thyt -higgiridine in
' SQA@H éo%nﬁ”l&@afcﬂrgreogr%tgl{agﬁ (?%Eﬁze)s&ﬁﬁgfrohgtr(ﬁg(ﬁmﬁ znﬁﬁ{yl tert- -

1%%%4%3‘4% PREOPHRITE RS ‘%Orm@p L] |
tenperatures ranging from0O Cto 150 C Step 8: A

,swstt&kgl_,,e; Lugcgyll ng grou "T" in (VTTI) may be a trifate

ca pared fro
(me Qm%a I R EPT o A rgegfied form or
anhy drude @r¢dlit@ QIMIINESG) give 2 anilino substituted pyridopyrimidines of

ph%ﬂé’ bbbl HQ"} QE@EJ&%@:&%J( éj'%ac(t“gh I}K fok %}rférﬁ'lea% excess
i nert.solvent THE o ) %jfﬁ t he dle. DME,
pr G5LRE s BF Sﬂ‘%%iw TRt oG Chotoufps: éjemmt &
py rdidethgl, sulfpaded DM Mo SIME, laud etxtieiper(id@es Buthe rdrige fromd °C to
d' 159 p&ORMh@medﬁlﬂ(l&%etlc hehl(Tek) oﬁgﬁ@bhldgﬁoatcﬁe@{(ﬂ) may be

eaV|n gro IS a rom ne m whi ch

e oSl e g SREER ﬁa{hﬂﬂf B PeBirEet prdton

PO@ﬂe@ he fﬁ@dan chlbbeBoemchl prifeat inghw mge grdigy thixturg may
(Vlsjalvg 2GRP Rfypubstituted by an inorganic cyanide

| i ke potassium cyanide (KCN), sodium cyanide  (NaCN)

or copper cyanide (CuCN) in an inert solvent like
di graped andDhF~, NMP, or sul fol ane at tenperatures from

RT 1 aph&Qiate carEQny!: \é%dg |cﬁ() fordhied enabby (11t EHhS.me 2) can be

' eac%%;éfegtgd ?natg ar%u?e derwatives o? t]ye f%rmtlﬁge &a tscr:haepnseIIS ) 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 hrPnared from
(VII) by reaction with trifluoromethanesulfonic anhydride (THO) or N-
phenyltrifluoromethanesulfonimide (PhN(Tf);) in an inert solvent like THEF or
CH-Cl; or NMP, in the presence of a base like triethyl amine (NEts), pyridine,
potassium tert-butoxide (KOtBu), lithium diisopropylamide (LDA), NaH, or
K,CO;. Another leaving group is a chlorine or bromine atom which can be

introduced by halogenation of the pyridone with POC; or POBrs.
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.inc

netal catalyst, e.g. a Pd- or Ni catalyst. In this
case, also zinc cyanide (Zn(CN)2) maybe applied as
the cyanide source. Certain side chains in R3 or R2
may require protection during the reaction
sequences. Here standard protection and deprotection
procedures being well 10 known in the art may be
appl i ed. For i nstance, prlnn}y'and secondary am nes
can be applied in t-butoxycarbonyl (Boc) or
beqﬁyhpxycarbonyl protected formand the protecting

grouﬁ Can be rempved as a | ast reacébon step
t r sderteavingvarewr dn BVHD qaniks segtitged pF |af1|1{h‘8§8%5’a’\% { gpide like

aci Iﬂ)tz(sgflﬁﬁ)cyan_i_dte(mnp@idnﬂs cyahidt i2@éner @ppéraymidaQuCN) in

' fﬁnancigerll sollventqﬁ<te d?%l]ylg ?WF’J‘ lNI\@lh or @l!llfoﬁr‘a%@ ta?treﬁ-;per]aglr@%n? Rt to

cor N an oplca Yy
ActIBOECH b give (ke Erelerabla B8 reackion 68 alsg b5 caiplgepd by a transition
ac crﬁétﬂlcagxyttoe knove- serhaesyst. i ehit bae,afvarhiconyerde (2p0EN);)

i nsta a salts which can be

seﬁgp ea@ﬂbya%§ls ﬁﬁﬂg§%glon are fornmed fromthe
racem c m xtures by reaction with an optically active
acickr&inc ﬁd@&hﬁng in ¥ & RL-mdyarchairé Qraedtidn dmingethi geaction
gg:ngueg%lsl ere Istgndar@%tréytgct%ﬁl qud.o Hrﬁ%mr fblcgcﬁl%scbemg well

r nat veése paratio th e_enantl Oners
carknahsen His HcnPERAPPBSA. £ REANERTEIEY 88 SpPRABRmInes can

chi He&bplﬂﬂh&tﬁhﬁiﬁﬁrb&hquhocaroe banpoecabahl pravedd faish end the
The t%&&%#aﬁ; AGGR gu] dtaQaﬁa'aﬁ - DEET SR B g@%gmanpwzmy acid

formo eir armaceu
acd@p%ﬁ%P@U§%PF§CﬁWﬁ@ f?ﬁﬁ%"pharn&ceutlcally
acceptable salt” refers to conventiona

aCI'ﬂae%gﬁﬁgﬁrch Ogﬁjlﬁ'lt %n&%l t]kaﬁ'ﬁ?? ?g%g'l éolneﬂn §1§é $xsse$49§tcmral centers

retain ca ect|vene§§ ro erties
of aHeaR Bpde REFSSRSD f GAFICLPE 0 3 EP i ﬂcf%er cgpgemates
S UI daalbk eepﬁﬁ&dtdawrdmg @ Runiver oethbdsangahe enantibaigrs ofor instance,

rafyt Leo eric Qﬂ{sgn/%?ihc q@%&ﬁraté%pﬂt 'iztaﬁ&paé %r&n%d from the

| ar exa 6$ deri Vgp r.om ICE lﬁgﬂanl L
aci T&%‘fm“é HEFUES bR EReHem Mo @ Aty 3509 19 AR A S&cPa o b
h dmaiadbdid,asicdelis tcfdurmaic agidd , lactis ldcidani camphatsulfonic acid.
pho@@?r?artilva?rc %ﬂat%}]d ORI hE | Gaednthrs 2R A008€ aqgi&!re\degy usmc'

from or syuc p-t ol uenesul.f oni cid
RATASIR T S T ed sl e Briah it b s
succinic acid, citric acid, malic acid, lactic acid,

fu i Cf% hﬁjds a@glﬁidxtrlg%o meijﬁeserﬁel%nt}&dfﬂaﬁ Q4 8 ﬂ{etf‘érm of their

hose deriv anmoni u

0
Socﬁ’tﬁ‘ﬁ‘f’%‘&hcanh agﬁegﬁa‘)‘lﬁﬁ?ttsa nielh ﬁ) ?ﬁ"%ﬂ“&l@@‘{y %Cﬁ%ﬂ%able salt”
f orreexanpteverttinnlanaid bdijtiorasaie rvr Lhase-ir@ddmmxméte thaThyetain the

c heiﬂbl%gi!cal "E‘Pfgétifv!er%@g b pRIpeieP BRIKPRCRM AR of HIROMNDand are
nt f?)rmedsfeom sultable nop-toxic organic or inorganic acids or organic or inorganic

bases. Acid-addition salts include for example those derived from inorganic acids

[CEED WS SV FLELE N LIS LAY TN

such as hydrochloric acid, hydrobromic acid, hydroiedic 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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-18- a technique well known to pharnaceutica

chem sts in order to obtain inproved physical and
chem cal stability, hygroscopicity, flowability and
solubility of conpounds. It is for exanple described
in Bastin, RJ. et al, Organic Proc. Res. Dev. 4
(2000) 427-435. 5 The conpounds according to this

i nvention and their pharnaceudical ly accept abl e

salts can be used as nedlcanents e.g. in the f orm of

phar eutic arations e arna

pr ep&fF fl‘benggllclérﬁ”ﬁg rﬂ?c§'ftéc|alec21 ‘6‘? 3Ty er 08%%{1 Pppgoved
f or physikal #rablchersicalc etalyibih thagb@psmtsdr%tg@éélty hiati dsotupdity of
sof LorgRuald N8s SRR RSdes@Dedifn FABEn, RGNULE DRBSic I9bc. Res. Dev. -
susgg&&g E The adm ni stration can, however, also be

ef f é?%lly e.g. in 10 the forn1of

suppositories, or parenterally, e.g. in the f orm of

i nj egd éo%oﬁﬁ’&ks%&&ﬁﬁlg to fRENARHOVE afE tHeir %ﬁ@laceuhcall}f acceptable

pha tical preparatjons.can_be o

e O e A ¢ B R e
wi t Fhepptarmacseiinal eeiphmptipniesan beuaﬁ@mgﬁﬁrﬁfé orally, &g gankeform of
car fabl%fssmatle@%‘b%se dra8&k,atd ﬁlﬂ(ébﬁ 8latiie rciqiéﬁ[%i ¥&8tions, emulsions

th t.al {
] Eéresgl%enggnsagg%a %%Jlrxs%ragon cqn gowevler Sals% %e eﬁec%eg rect!?]grr e.g. in

as
t abtheform o sertpeeitors.oa b#re@tsralhd e &ge e farw Oﬁmeetlcgléplaﬂmfe
capsules Sui t abl e carrlers for soft gelatlne

? gtp i#e a Svg{n%hﬁlgn%a éanar ceu%’c:(s:} p?%%a%?hsecag bg (%h&%?%& grocesr.lng
De péan gpmpounds a¢rerding t?r‘é“dlﬂ"etlh@ HE]P phasmaepy§ el énertaiporganic
C ar b &gﬁu,&faﬁmers fl@?ﬁﬁs\é?fom WSt dr Vem@ g Hs tlededf,nalt,Neeafiaseds or

sa{ts gne(i %’F Eﬂe car{ & u egsfor é&lﬁrp%p la? su%ﬁ1 gl?jg{ssfoi {%Ble? gb%ted

I on Sol
et @bletSpérafzeﬂs sandgh@réegebﬁtme zeP%@e%BPIé ST (e sélatine
i k&ps@ﬂaﬁ*@ﬁr&m@ﬁpl‘el eEaalflobils uppe dhts,Gemesolidraad ligeid polyols

exanpl &e hk dm ro hﬁuo yg]@g o‘?'t fam&@%@:étan&ahg’ carriers are,

seni-11qGuld S an
phahwa@utlﬁue%}f regwlé@alpé § G Olsaf eelaveaanles: Sugpily pagriers for
pr ese pveduc@s of Shhtithk hd efrsps ars,tfazbeﬂampkr gatenpblybRgglycerol,

agen Sy 8 ! a%'df fh%rl §Mﬁ%¥ee&%§s f&ro Erg Stbes are, for example,
t!

fIav6rants sal q Q g tic f

buf Pyl orr?agiepﬁigm&g%q% oy apipgican Pohrﬂé@n flikegs

al so contain still other therapeutically valuable

Sub*fﬂ %ﬁﬁ cefil oqwrr é&@&%& kaqlahqopgoeaaéo%ﬁpgemu%tsalu@ggers,
u3| the 1 rocedur e:

gI ! oS PiAS GBS FHEETS a%@tf'eersiz%o or r%&nﬂa(’?ﬁﬁgts’ salts for
beadsyifig tHe dyalofic gfressirhebuiffaiseinasking 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.

Lo W

Prepare a counter balance for the mill.



10

15

20

25

30

2. Add 50 ng conpound, disperse wi th spatul um and
vortex. 30 3. Add 2 ml gelatin solution (weight

beads: gelatin solution = 2:1) and vortex. 4. Cap
and wap in alumniumfoil for light protection. 5.
Prepare a counter balance for the mll. _19- 6. MII
for 4 hours, 20/s in a Retsch mlIl (for sone
substances up to 24 hours at1930/s). 7. Extract
suspension from beads with two |ayers of filter (100
m on a filter holder ed to a recipient v

by (oMl o derorO/ath ABE G Pk i susagtesgig 24 Hours t
extrasi/sit o neasuring cylinder. 9. Repeat washing with

smgj | E)E[}PJC{J E@Eéﬂ%ﬁ%c}m %Lacﬁtvﬁ@lst)woulg)‘éré oif il IGfp!lﬁiﬁT%n'asﬁltef

reach or extract 1s, cl [

vol unkoldir: sugler 5 3 1iaisat ) ﬁﬁ@f‘@ﬁl@%ﬁw& @t ‘ﬁ)‘}‘?éof%jo

de&{;rl\maa@fae&n&h&hgunngyylmﬂds m cr o- suspensi ons of t he
Ogéb%t %shzﬂ;gomlsﬂma]!l Wiulls et 1 Gl sty @ﬁtﬁb@ﬁm@mnﬂe is

uspensi ons are suitable for oral
appl i Eathed REo8Rlet e used in the in vivo
p hanBdialsite hdl eoliies with gelatilesahidpegenitzel ow. | nhi bition
of src-famly tyrosine kinases 15 The activity of the

ounds according to this invention as iphibitors
F orTHeiAbove fEcReshISariondiois RIHRSEETGES Shiirroppoinds of
usi fagniilh & with phoilengesdesayn 1 Asd U ed. Hersebpensi®e arefuatplde for

to J Qe ﬁ&hbgse d d in the in vivo harmacoklneuc testings descnbed
NHD rA_ I':pBE- Ho1 _an_ were Ese _m_ n the ip Vi I%) Stic testi g

ref@®-to the peptl de. Jal33- G Am nocapr ylic
aci d-A-E-E-E-1-Y-G E- F- E- A- K- K- K- K- CONH2, wherein
Jalﬁﬁlbl%_?gdé @ Osgg%ggg N- hydr oxy succi ni m de 20

ester ers’‘to a phosphotyrosine specific

anti body which can detect the phoyphoryl ated

t yrisi seviof optheteempotiyds séanding itm dse invamtebiTGERhibgbrsfer the

to Jr k:"%{u q&ﬁﬁ@%&&é?&&%‘hﬁ@ gy Qm‘g@m fdiokvidd SRy OAMBBY herein

PTE6- K réfers to Ang}éPltg%égE%t ]? gie Ja133-

(PTG} e yp Eaureptidey VT FiC AT Tk (ipog Jo

r ef Ry seféro tEthB-pepadre J418U G-Amitrocings phidts FosEde -G-E-F-E-A-K-

(PTRR kGYRLAL BherdR BRG sNDERTCHQE-FAIS 830-RaFyaiR} &G&inimide
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; Lek 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 pM
Jal33-Ro 196 nM
Ro 9.8 uM

PT66 230 ng/ml




Reaction m xture: ATP 5M Peptide (Ro + Jal33-Ro):
10M Jal33-Ro 196 nM30 Ro 9.8 M PT66 230 ng/m -20-
Assay buffer: 4 mM MgCl2 2 MM TCEP 50 mM HEPES O, 1
% Tween 20 5 pH7.3 Enzyne: 2.5 Unl |Inhibitor:  max
25 M 10 min. 0.42 nM Material: Eu-labelled
phosphhot yrosi ne anti body: - for Lck C sbio Mab
PT66-K, - for Src EG Wal |l atd PT66 Eu-WL024 (all
commercially available). 15 Peptides: Ro:

NH2- A E- E- E- | - Y- G E- F- Ex As KoK: K- K- CONH2,  and
Jarss .erJa133-GAm%8l%M(Cpc

[
acid-A-E-E-E-I-Y-GE- ﬁmE/-‘%& K- K- K- K- CONH2, wherein
Jal33 i s LightCycl er-s@nMaepEA0- N- hydr oxy -
succi nim de ester; V\hgrlg/(pilwetég P pepti des were
synt hesi zed by an opti'mzed sol'id phase peptide
synthesis protocol (M¥fi3Xield, Fed. Proc. Fed. Aner.
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Soc. Exp. Biol. 21 (1962) 412) on a Zinsser SMP350

i de synt hesi zer. g rily, the peptide was
d on 160 ngy _(% .3 pnmol scale) of a

Inhibitor: max. 25 pM

‘min. 0.42 nM
Material: 7

Eu-labelled phosphotvrosine antibody: - for Lek 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 saccinimide 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 acids each protected by tenporary piperidine

| abil e Fnoc- and pernanent acid labile tert- Bu-,

BOC- and tert-BuO groups depending on the side chain
function. The substrate sequence ..EEElI YGEFEPKKKK was

N 30 terminal additionally mdlunted with the spacer

am no acids Anminocaprylic acid and Gycin. After

cl eavage of the N- npor any. te n

group the strife ﬂé’?{ogﬁlﬁ%gﬁﬁﬁg Isorp CHrateh U‘(‘fillgIE %e g esg°f {ge blue
| abel ed wi t hresin1gcs cfotﬁrESSar"fberftﬂl}fopromc@ﬁt«eglchabqledREﬁmde was

640- N- hydr 0¥ oSt Glok Eﬂedﬁhssﬁhﬁsfe :(rﬂuxreléﬁba&&ﬁbnb)th BRnent
Di agnost I cs

tr A )
the resin wa \1}%}_%%%'0 tqﬂrtreitinen ISPIFT%{M} 1 uofc’o cetic
| sopropanol amhi 10% hEthepedithiel Th@aleIOhe'mdr 2%i Wagfgt The
col orl ess. Thl%sti:ué Ist ﬁﬁﬁlyeis‘dl:ﬂéﬂ Bl p blaheadrep@&t pldee HPLC

was renoved a e

the per nanen?url%f‘té?rbi?‘f’ﬁ lgcao%’bgleei%e(P rzreré\1 %%?ﬁ flﬁg% peak
m xture of 8p%s bhieftaisisb fligatg. B‘quéenﬁi}O‘%S proven by MALDI
Et hanedi t hi ofhass3pbctBic@pP[29gd.0jand 5% Water. The
substrate was finally |soI ated by a preparative

reverse phase HPLC purification. The Engrcl'sfcl cation

yi eEmtprest 2. 2 UgrgfatRECHRTE s@ﬁg’lﬂh Upstate Stpotta "1 ragtially purified)
material (1y@pRignk@alea)romMBLi dentity was proven by
MALDI mass spectroscopy -[2720.0]. 10 Enzynes:

Upstate Lck (p561d, active Upstate Src 60 -s",
par Finztesplyedr Hogrestynce fssos: RraferhBeskn Bme ¢ Viktor 1420-040

Ti nBulkies el yesdek L lalianeengaydasdsknRaatielter, Bekdek 0000,
El rer, Wallac Vi ktor 1420-040 nultil abel counter;

Li qui d handl i ng system Beckman Coul ter, Bi omek_ZOOO_.
ATPATE,Beqen 226 Svere rRsrghared hisere Racho M isile Biochemicals,
Mol giedl, akd BinOChasm ﬁlﬁ-l:ﬁased f16m MiHreld Biralats] TRIECHs p@ricRased from

purgnas %g%ye@@qwh@qﬁnﬁe FRS QJCQMF FE&E& gg%&h%ﬁ Ghasedfrom

Pi erce, oW Vol uor escence pl ates was
pur chased from Fal con. Assay Description:
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
phosphortylation reaction is started by adding a reaction mixture, containing ATP,
Peptide and PT66, and subsequent shaidng. The proceeding of this reaction is
immediately monitored using time resolved fluorescence spectroscopy in a suitable

well plate reader.

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

ol ioviiey T wsiaaldl ey D



At first the enzyne is pre-incubated for 15 mn. at
15C in aqueous solution with correspondi ng anounts
of inhibitors according to this invention. Then the
20 phosphoryl ation reaction is started by adding a
reacti on m xture, containing ATP, Peptide and PT66,
and subsequent shaki ng. Theﬁﬁ{oceeding of this
reaction is imrediately no ored using tine

resol ved fl uorescence spectroscopy in a suitable
wel | plate reader. The | C50-val ues can be obtai ned

fr pmrthereaction rates by T & Nnon-11 near, .CUr vig
25| EtNY Excel fit sof t%&’rpé‘“{“lgfg

Qujlford,] Surrey, UK)). -22- Ex-No. Conpound- Nevik
| G50 SrCICSOICk[FI\/I [PM 7-1

aBsi ness Sol utitGH 1% gt Cee 1k

[uM]

8- 033(751 O |ehGQ BrRhaMMl 2 2 46 i ebyRinib-am nQ- o 80800

et hoxy) - fHER RRFHGMEYF PEEP 2 SAayPPIdnH Gi ng- 7-

car boni t ritdreonitriPe

9,0027

6-[2.8;D %hq%%rﬁm%ﬁmew JUEORERGRLARE 4 VT §s0i918

0, 0117

phenylamino}-pyrido[2,3-d]pyrimidine-7-carboxylic

acid ((R)-1-pyrrolidin-2-ylmethyl)-amide

pyli mi di ne W@ﬁ?%rﬂﬁlﬁ‘i’ Pa- ‘ﬂpﬁ‘ml(j{"eé Briofiteleq- phenyl )
-2t [4- _(12-hydroxy-ethoxy) - 0 0017 0.0064 ,
phenylkam |mo2;eepichideo- {plﬁ:nﬁ)d} 4{[§Zﬂ1'ydﬂoai~jr atéeﬂy caribaiifri 0064
8-1 6 (2,16 B G108 95,10 [; e
0, p010 0, 8]8%’/ “ﬁéﬂ?ﬁ o2h P%ilr’i ]
Py dies cal UUX | d—am
127561 O sy BepRERpIg a4 fthpﬁ@m o3y oty 0 | 0005
0, D022 0, (PRebflanpingpytidofi2sde]] pyrpyidingey-fartx@icd]
py i m di ng lqLﬂgdadreboxyl ic acid am de 6-1
2-6—bHehl-oro=pheny 2=hydroxy=ettgyTy)="|
o, D054 0, 6085 Dﬁﬁlé %Frwlﬁéﬂ-‘id%hifé@w-eﬂmw 760022 | 0.0076
[ 2{3-d] DYthé'ﬂyﬂhﬁﬁa 7pyﬁﬁd§[bﬂ>@ﬂb}7ﬂnﬂﬁ1&d? -carboxylic
(21 hydr oxy- &5;@1}’&) am de 6
' 6- (26 BHER-61-6 fretfiyt)—= '-r-uun photm=4=—yt=0,0018
0, D041l pffeﬁ)ﬂ—@}?ﬂh@l) plfgyw 4{(221}!@;05}! ethoxy) 0,0054 | 0,0082
pyti m di nehdrykatiRaXptit6[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-methanesuifonylamino-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—Z—ylmethyl)—émide
1 6-(2,6-Dichloro-phenyl)-2-(4-morpholin-4-yl- 0,0004 | 0,0017 -




Jmast
e

15

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

6- (2, 6- Di chl or o- phenyl ) - 2- (4- nor phol i n- 4-yl -
0, 0015 phenyl am no)-pyrido [2, 3-d]

pyri m di ne-7-carboxylic acid

(2- met hanesul f onyl am no- et hyl ) -am de 6-4
6- (2, 6-D chl oro- phenyl )-2-[4-(2- hydro)cy et hoxy) -
0, 0011 0, 0016 phenyl ami no] ~2pyrido [2, 3-d]
pyrim di ne-7-carboxylic acid

0, 0009

(2-mEet =su|Tony|an1 o et am de 6-5

6-(25%@' Bi ehl oro- pheny % %ydro)cy et hp ﬁﬁé“: 1Coa lck

0, Q006 0, p017 phenylan1no] -pyrido [2, 3-d] (1M]

pyrinm dine-7-carboxylic acid

é( EQ)Z 56-'6%)’ &- l@i - Diidhoto Yhemt) iyt 3) mamkskeutonylamino-| 0,0002 | 0,0013

ok en 0, 0004

0,0017 phk& ,Phen 1am1B|r:) 5)})('1(3(/) 223 %]%E’rlréllﬁlb —#—cg}bélxyy‘! _

pyrlimi di necid(&apatmrgdy @nvéaemao -ethyl)-amide

((K) - 1> py! 601 & idkicZo phemt)wy | 3)62 dexy- 23 C50 | Bxot¥o] 0,0020°

corpound: Kt e ST BT oo

6- (2, 6-Di 5 6 an Pﬁmﬁ’?hp éne YT?bny ani no-

0, 002 O, Ymoxplnengﬁidan{%@yﬂlwwlﬁwlﬁm@%ﬂml)

pyrinidinanﬁmgarboxyllc aC|d

(2-methan ,

-2 6 D b @”%%ogaﬁsn@ T VA T oaaym bag» | om0

0, 3020 ehhyplsailiming PW&héh?i 1ﬁ9¢n&ﬁyr|do [ 2, 3-d]

pyrii m.di NGadog@icbOXdl i C(2akk#anesulfonylamino-ethyl)-

(2-nethan=su|fony|an1no ethyl)- amde 2

6-(2, 6-” W q"n nhon\/l\ 2 r/l /4L”b‘_ hu! p: per N2t

0, Q008-70, DE-1D6- Eycthjorpﬂ:éﬂwll a?rﬁﬁﬂm]eﬂlml;ulfadd [ 2, 3- H]0:0025 | 0,0099

?%r ' mt ﬁ' n‘-pth}@ﬁﬁlQQ?(ﬁﬂc@ 23515}% 1rn1d1ne écarléo lic

-imet hanesul f on m

6- (|.2,-6-Di lé E %h@&ﬁwﬂoﬂ}’iaml O.Q@fy \?In%&ff £ any 00025

0, 00988 6~(2 6- Dxchloro—phenyl) 2 (6 methyl yndm -3- 0,0047 | 0,0078
ylamino)-pyrido{2,3-d]pyrimidine-7-carboxylic  acid
(2-methanesulfonylamino-ethyl)-amide

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

mi/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 wi.dth
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phenyl am no) - pyrido [2,3-d] pyrimdine-7-carboxylic
acid (2-nethanesul fonyl am no-ethyl)-am de 6-8

6- (2, 6-D chl or o- phenyl ) - 2- (6-net hyl - pyridin-3- 0, 0047
0, 0078 vyl am no)-pyrido[ 2, 3-d] pyri m di ne-7-carboxylic
acid (2-nmethan esulfo nylam no-ethyl) -amde In vivo
assay on tunor inhibition: To generate primary
tunors, HT-29 col on carcinonmdcells (2.5x106 in a

vol une of 100pl) are injected subcutaneously into

the left f]ank f.emgl.e Seyere i N 3 .

| B e G SCh B R BahE R G ) OEfh anonla b gecpudd at
a 266 téedivesklyTRimalyT atpthe ceafl |of theasiedyibe frppt gienplagted and
obt@iiged fromthe NC and deposited in a working cell
bank. The cells are thawed and expanded in vitro '
before use in the experinent. Mce are assigned to

t heTher foBewing exagrmspesiesenceraare grovidsa tjpiduihe mgdgrsandingof the

M CEeRBl invékiOHthe trﬁé"&to?é"bﬂ%i&la AkE fsranoft Z9enddd Qehs. dt is
unor, vo

sim | .ar an pripary. me of 70 ca .
eringeniie tanpibrtet g e Smfor i SR Figou
oncdeppeing tay thaspit of thepeisstioh in 7. 5% gel atine 0, 22%
NaCl with an adm nistration volune of 10 nl/kg based

on @Ctuai bo%% wei ghts. Treatnent is initiated on day.
10, =4 d out until day 30, the final day of

the study. The subcutaneous primary tunors are
Meagurmel] buh 6l MeekphtnyiSLarbpdgioaseday 7 after tumor
cell inplantation, in tw 15 dinensions (length and

wi dt h) using an electronic caliper. The volune of the
pri¥ek g megnosiuinspeedet ivest eeivasiiny fresthorgnitral by[uadgy Ar
=d((je!t§1_ﬁ§ﬂh@re[ yist) %11( SIW edicp We?éac}d[em_f» <2, udtthidrdbady] prbanidd were
addi.tion, .t We| . [ ed
R N g L T T
st udygneemt usmengomr A swel aaorat ohirdme st dder andhghe mixture
fgl Jv&mga%e P10 Snin e fsQFCME @Bactte Thed thelgehatrdebfthe 2,6-
t he,. er st andi ng, of; the 5 [ ' |
ot AR Sy LRl DAL 9
cl afhamixtine was subseyertyirelytred fRaf hibdi fi cati ons can be
made in the procedures set forth without departing

fr Oﬁllet a%%vesexifiér;a}d leuéoplewajs Y& koo—%O"CScjm%.ratdingqM}E{oi Bloftion
of 29,5 g diethyl oxalate in 150 ml ether, which has been 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 HC, 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.

é-dichlorephenyl)-2-oxopropionic acid

8,1 g of the above ethyl es{er 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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a) Ethyl 3-(2,6-dichl oropbenyl )-'2- oxopr opi onate 10

12. 4 g magnesi um powder were activated by dry
stirring for 1 hr under Ar atnosphere. 250 m dry
et her were added. 25 g 2, 6-di chl orobenzyl brom de
were dissolved in 150 ml ether and 10 m of this
sol ution were added to the stirred nmagnesium

"suspension. A small anobunt oef25Fodi ne was added and

the nmixture warmed gently for 10 min to start the
reaction, Then the remai nder, of

di craest wstsbirs P dppeimars SBIARd GH! é&g@’fga’éﬁ’an%@"wmﬂm of the
t enmpiveat tider (dl)miyleldkd B gafithe titlheradizstt ur e was
subsequently refluxed for 2 hrs. The above Gignard

sol ution was _cooled to -30C and add uickly.to a

sol Bt i %W’G‘ch%‘?ﬁ’gﬁw Kia Yls%yg’ﬂ'@g‘ﬁﬁg ’Iﬂ¥1dﬁ‘€her
whi ch hasbdetinaqid e- cool ed to -50C. The mi xture was
all owed to reach RT and stirring at RT was continued :
for anot her 14 20 hrs. The mxture hed

aquéBus M theyy pduen T nEent at"sEf u‘h‘ﬁf’@‘?’e‘f/ : mﬁ dry
fir NtN-drm@h)éforrﬂarﬁlc@ @ME)r yst addleche +20°Ce2ps cgjg@ttassiwas tert-

I sof, ﬁ%ﬁ% ofel | LRk Olowl § S%‘Eon%"c?f QPN@f , lof9 ¥V§§un0 2-
e o

obt after evaporat all volatjles.at 70C
20 FsHp Y IBiRIdeD-c %lps Wipe §dds d@,gﬁotbp BT s warmed

aci th 28C.8ht regpubing tisperabowes dilityd watls arerthar 30 #Q D F and stirring

et hangbe Wer &L shidag psth 50 M 1,6 M NaOH at RT for
4 hrs. ﬁ%rmnxture was dil ut ed W|th di chl or onet hane

and acidified with aqueous HCI to a pH of 1-2, then
ext The tnixdunaivias coblechtooRD med dilirted wirh 80Cwhbetee dpon acidification

d' Caktﬂ ERARS pﬁaez Phases maa peed;rl@&ta%ﬁd Whd fteteaMiNafHurther

fi.ed.and
ot B PSRk S BRI EVHBTL  on of

the solvent under vacuumyi el ded 5 0O gof the title

pr Odiéﬁfl 35 of the title product.
6- (2, 6- Di chl or o- phenyl') - 2- et hylsulfanyl pyri do[ 2, 3-d]

pyrim di ne- 7-carboxylic acid 5 3,0 of the product
frof e&l2, @Pzdv@repéj#@ébl—mdwlsnlfmlnwd@{ﬂﬁ djpyrimidine-

N, N- di yrefByiio hdi@ -shethbtdMifordRehifPeh @ ainte- 20C. 2, 55
g potassiumtert- butylate were added slowy. At -1OC

1,777 g of 4-am no-2-
et Ph g wif frerpyddyet phixdidneers diseotvsd lig dhid dryies, Galdercarbonyl

and afiRla Pl e€adIRS aMBEN¥EMixture was stirred at RT for 1 hr. 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 02 g of starting material ¢), 0,096 g 1,1'-
carbonyldiimidazole {CDI), and 0,153 g (R)-2-aminomethyl-1-Boc-pyrrolidine
(purchased from Astatech).
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to 70C. The resulting suspension was diluted with
another 30 Ml DMF and stirring 10 at 70C was
continued for 3 hrs. The nmixture was cooled to RT and
diluted with 300 i water. Upon acidification wth
HCO to pH 1-2 the crude product precipitated and was

~filtered off, and further purified by.chromatography

(silica, et hyI acetate + 5% dBetic acid). Yield 1,35

g of the title product. 15 d) _

gyg I%Fﬁz rgactlog n?erct% ) ! %pq: 2&1‘5&‘3% f:S18b LA MNLPYLd grgdigita%éd%ude
(2- H@ﬁhﬁn@%ﬁdffty@ﬂfﬁwpnﬁh“éhﬁw yaspeidifiedovithg 1l agfl extpasted with
pr odidklbradbeti@de. C'FheV\Bd%@dedl eapiveded from1Qibote dwys Msolved in

0,2 5hlgrometha qa{ﬁ %%?d]ﬁt&% ﬁ%?%gxgﬁﬂlqi%& the other

mi xPUre was st

et Highletanfeghape SXH%% epRyREGH ave cm?nzstcrﬁrapbmﬂg the Fesidygprogflica
dr opiids®] 2Nk shke R pibddcr e stirred for another 2

hrs. The m xture was diluted with 200 m water.

Crude title product precipitated and was col |l ected by
fil Or at-{mDichipsophenybat- @ﬁﬁ@ﬂf@%{ A eyEde g rdipyrimidin7-one
di chl or onet hane, the organic phases dried and '

eva{for atl%%re oqq 0 £ arglirnS% %yt% lWﬁlg ?)qpll‘ndqﬁg 5 Wh i Bal Qe in 50 ml

first cru ogra

recl
on 5@’“13{) Id %iélﬂh@}} nﬁéﬂ‘cerﬂ%‘é’% 186 Bt t“mlfzesa“é 22,45 g

2-( ﬂvﬁoﬂﬁ.’:hﬁn@t Grbl}eaécp:epMmaHdedz’ﬂmhhwrs tMaf stirydd- apwo*’ﬁ épr 30

2, qu oqfnemei 4 ml pivalopyl chloride were added After 30 mln, the next
7- car ony -am n P]h ’5 pyr rg |ne- - car boxyl i
aci Bottigp of Bt il Péfgwrchl%ﬁawsr@&e e gddRe tegperapghives rzlsgd to

of $9:8Ct Ahg dndtier I36\|and)60 Min08@ mote fdrtions pivaloyl chloride were
car bonyl.gi ki sQ%'nll A Bothehdhr at 195°C.

(R ?cg&ar%g%gne E&Q Boc- pWro |a |0ne (dar chased from
Ast atech). -26- The reaction mxture in DVF was

di | app@xiniardly 2Q6hindf thwtodrenanere pereciegi undererhcoprmd®0 ml ether

product displal ad B¥cibitdddr ahaeo?mqusdiatéé EAGRaN8S The crude
aci difi ed W t e

O Righipet rashed Wﬁhé‘hé’i@été“l’rage?é%m%&? & of P HISBISIE nas

d| ssolved in dichloronethane and washed with dilute

y U ReM GoRIedsiMohd aLil6- (O RIhI R0 Ph &0 &@ﬁat/iaa&%yl-

ext act S, F)Sggfr ati.on a}gd chr omat ogr aphy of th

resi du%yrtﬂﬁ’ @ng &4°"152 ny of the title

product .

6 ( Z{}% s&pﬂu%r Igatﬁﬁﬁ 1Y dvdre ZudpBiday s vb fraay xRy pletofidone
]( RIX/H ) anqill tfeated QR 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-
phenyltrifluoromethansulfonamide. 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.-
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To a m xture of 5,0 g

4- ami no- 2- met hyl sul f anyl pyri ndi ne-5- car bal dehyde in
50 M tetraline 10,91 g 2, 6-di chl orophenyl acetic
acid, 10,76 g triethyl amne and 22,45 g 10 pival oyl
chl oride were sequentially added. The m xture was
stirred at 190C for 30 mn, then another 2,04 ni

pi val oyl chloride were added?’ After 30 nmin, the next
porti on of 2,04 m pival oyI chlori de were added and

L e

added Tagachoitridel | y stirring was continued for another
hour at 195C. 15 Appr oxi mately 40 m of the sol vent

e £ B S i YBG AR WO HedSh BEE WS VB UARS 5

filteralts- @ph@m@h@&ph@e)paﬁqd@m@ﬁ a%%f%%a%%awwéﬁ atH0ffe for 75
andmWarRE sdieny wed &a rét@d @ndet vidiemtdntltee fsidihidiorgdtographed

Trifl
GEI(?%IC& Tht g:d%ﬂ Ken I]?éémggéghyl sul fanyl -

pyridof[ 2, 3- d]pyrlmdln 7-yl ester 20 4,0 g of

st agihilPgodiRtseri al f) were suspended in 20 m dry

N- Met hyl - 2- pyrrolldone ( NMP) and treated with 0, 562
g of 60% sodi um hydride. After stirring for 30 mn

at Beoplealhe nmixture was cooled to RT and 7,02 g N

p_he@yi,é-mdiﬂdiarpaemmmmbfpwhmmdepmmnaﬁdqﬂﬁd@ﬂztser 45

mn %“"i“i ! lidin-2-y}methyl)-amid

N-pﬁg y ?afuorgﬁ%lg @Ffonllnmsdmev\gr)gﬁédeded and
stirring was conti nued for 25 another 30 min. The

sol 3e Ry WAZ0% ederd @HlotupebenacC bidn(miCPEAL vand distvéved in 4 mi

o g&igr Ribtilabt S BY sor QiR ggﬁlgn?m{n 9&{ gddé#rfr?] Q2. The dried
N ﬁﬁ?@ﬁwswgﬁm uat et FPaﬁéce}PtmrfgW olstyfting dgtefiau i P
mat githladomueiage pURT,fahé thefoxidatier rebgtjond\ras swihitprg by ALC. After 1
di C%J s%ﬂHEHE?e@ﬁl %dco%rgdrlgd\@&&& lﬁ@f"ﬁf@ Hﬁerﬁg&if Wﬂddmon ofa

Fﬁr Eewgiarit;ﬁg‘;)@ 3cgrtngtglylsuié$en 3'|:'] g morlélho moa%ﬂm xlvgrlg ac\é\fed ang st1rrmg

6- ( Rastobtioled ar BT filrdhts) - 2 met hyl sul f anyl - pyri do[ 2, 3-d
]pyrimdine- 7-carbonitrile 1,72 g starti ng mat eri al

b treat m d
9 SRR LS LR drln T S aﬂa#gd; squeons

anda@{i8s8d. Fvaparetianyefithel ergavic pbGefand cr@maBgriphy oTH residue
sol y:anld ¥asg sﬁm%&w&itm&%%duﬂacuum and the residue
chromat ogr aphe '
The above material was dissolved in 2 ml dichloromethane and stirred with 2 ml of
a 2M solution of HCl 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 (br s, 1H); 7.95 (s, 1H); 7.69 (br m, 3H); 7.40
(d, 2H); 7.26 {t, IH}; 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);
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on silica to yield 0,50 g of the title product. Fina
Products Exanple 1

6- (2, 6- D chl or o- phenyl ) - 2- (4- nor phol i n-4-yl - phenyl am
no)-pyrido [2,3 10 d}pyri m di ne-7-carboxylic acid
(pyrrolidin-2-yhnethyl)-amde 36 ng of 70%

nmet a- chl or oper benzoi c acid (nCPBA) were dissolved in
4 m dichloronethane and thé8sol ution dried by
filtration over sodiumsulfate. The dried nCPBA

solutio s added to a solution of 75 ng of starting
natgﬁggﬂgéa in 4 nl  dichloronmethane at RT, and the

oxi @debdhichlaarhien)-Ids (dmoahyloripgagyy 1 yh@henflupiool 15

hr $1:9ddi2,0Q) FPehBiInal- SRR AGH (B thetiatlsEXGH RS iHERBA)-
quenchc{a by addition of a few drops of _

di mPHI sul fi de. 37 ng 4-nmorpholinoanilin were added
and stirring was continued at RT for 14 hrs. The

m Xhﬂﬁlﬁ%d&@&) iabipleeq 50ichdofthtzhihOmaeril i reranddivashan?9 mg

Wi th 0.aquUeous cetjgracid. Evaporation of the
orgghc-lgpgﬁp g‘é:eméoﬁndet%nrgs{n}glt‘“ography of the residue 20
yi el ded 67 ng of Boc protected title product. The

aboye niyed-er- indthylpasrAins allivie thetennddedThndihe thigtuenwhshaimed 14
andp 8tLECAM by ol Vit poer?ll SPLIAhartthe bcture wwas
ether at RI tor 3 (hrs._ The precipitate & sol ateolr
by weihed wib wgier. the ereepy Blepss dricd SR ATPORIRI A fegfher pusified by
met bigdektogRghded sli@ddishiblngtiahx iUreetbinol afuemusia 0,5 ).Yield
DOtQ?ﬁ%%FHQEQQEQBE&Fe and di chl oronet hane. The '

h P

di chl orfonet han ase 25 was separated, dried and
evaporated to yield 41 ng of the title product.

" H NVRIMIEDCR B)D): 9.28 55, ( H); 8118l s, 18);478 (lard, 8H); THB(d, 2ZHIF .36 (1,
S, '03 14.68: r }: 3.4 YHY:G, and 529+, er 6H);
( _111151)7903 (?,gﬁ—x)% 60 T 33; 3.463%) 2H§§§- 2465('512 nd }12%6(; (t@éy?eghél 6H)

1H); 6. , 3.8

(2312%533%)}1-‘?5 & );%145”,?3’%54 (m 2H):; 1.60-2.00 (m
3H); 1.40 (m 1H); -28- Exanple 2

6- ( .05 ghl or o- phenyl') -2- [4-(4- et hyl - pi perazi n-

| - - | am - .

oy? B4 a?%?%?%?ﬂn-a—.t%&%-kﬂdme&sg}au}f&n@af&nﬂammﬂ— |
( 2- petdvdhadipyronginafioaadostiivpkiil (2-awihdpestifgyyindgoadylo

exapgptge 1, 50 ng of starting material d) were
oxi di zed wth 29 ny

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) vielded 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 (brs and d, 2H});
5.67 (br, 1H); 4.13 {(m, 2H); 3.58 (m, 2H); 3.35 {m, 4H); 2.93 (s, 3H).



nNCPBA i n dichl oronet hane at RT. 22 ny

4- (4- met hyl pi perazi no)aniline were added and the
m xture was stirred 14 hrs at RT. After dilution
with another 10 ml di chl oronet hane the m xture was

~washed with water, the organic phase dried_and
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ev'aporat ed and further purified by 10 chronat ography
on silica (dichloronethane 129/ methanol 1 / anmonia
0,5 ).Yield 44 ng of the title product. 'H NWR
(CD30D): 9.28 (s, 1H); 8.18 (s, 1H); 7.78 (br d, 2H);
7. ag&xgmpledi) - 7.36 (t, 1H); 7.03 (d, 2H); 4.60 (br
S, EHp 6 B cMbrolghenH-(4-8- Eﬁivé:tv)ﬁms) phedlaginelppgédher

; S, 65 (t, 2.36 (s, 3H). 15
d W%Q@Q?fa%}_%m%l or o- phenyl) 2-
[3 (2 hydr oxy- et hyl sul f anyl ) - phenyl ani no] -

Py i10@ [ng 0B stallipy fateridl ) én 7,5 ad divhloydmehane wdre treated with 301 mg

(2 %e‘%é‘eﬂ%ﬁﬂﬂy&’@)ﬂ JE;Qazﬁ{(ﬂyel )ﬂ; Ré}‘mAq}t%r @Q HE. Qf(cess oxidation
t1ng materi a reOX||ze t]j{rqp

analf%f’@%sw%soq‘éf% dm% 0§770nﬁ1g0¥vl methylsu ﬁ e. 265 mg 4-(2-

3- ( Aybuypdyechyl)ailnd in lII,SfraJrNMParmré added wwektbe adided vandirtddat RT

rea%ljﬁrg}mxture stirred for 15 hrs at RT. The

m xture was diluted with 10 m di chl or onet hane,

washed with 10% aqueous acetic acid and dried and
eva[ihe adlechts Were irémeat! ivoderf Vargtm ahy theolesidrre chromatographed on

ChL QRS RALAPM0 RE b b&@?&ébﬁaﬂgﬁ%&m&@g&émhﬁaﬁﬁkém The
supse ar at.l ve ua

by P %f{wcwasﬁ%% et arebbat YRl s R it Ghocts naL
met HEwe eirdanic idlagtedasidtiedyevgporpied andt the residoel Goelly &WNMQWh

( CDGL net%y}%ﬂdmm dihaie b s, 1H); 8.07 (s, 1M,
7.83 (br s, &777 (S, 1h); 7.43 (d, 2H): 7. 31
(t, iH);725 1I—I);705(d1;685(brsand
d, Z2HyNMRECHTI bi? 19 (sH)ED; 8.08 &, {1 78Paybr ng 25 763 (bpg)H); 7.52
3. 35{d(m,,74ki) 12930d @, z}s)ta 12 (RO PN, e
6- (2, 6-D chl or o- phenyl) -
[ 4- (2- hydroxy- et hoxy)_phenyl am nol -nyrido [2,3- d]
pyr iBxrmpblaé- 7-carb onitrile 100 ng of starting
mat &t (2a8- Diahloi Pphdal)-l [4-d2-Bindroxyostb by plenylaménd] rpeetied,3-
th 4 onyl - 3- phenyl - oxazi ri di ne
ﬁﬁ&ﬂ;ﬁ}%e 75C3é) Eﬁﬂ%g%%gsé‘s oxi dati on
20 mg of the product from example 3 in 1 ml THF were mi}_(ed 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 vacnum 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 (4, 2H); 4.87 (t, 1H); 4.00 (t, 2F);
3.73 (m, 2H)



re'agent was quenched by addition of 70 ng

di met hyl sul fi de.

265 ng 4-(2- hydroxyethyl) aniline

in 2,5 mM- NMP were added and the m xture was stirred

at RT
vacuum and the residue chromatographed on

for

18,5 hrs. The sol vent

s were renoved under
10 silica

to yield 220 ng crude product contam nated wth

excess aniline reagent.
di ssol ved i n et hyl
aqueous HCL.

eva

heptane to yield 94 ng of the title product.

( CD%ED?%)?O& & %ﬁ }?‘mcelihpe’ de@cr@@d (nSExa

The organi c phase

The -3rude product was
acetate and washed with dilute

was dri ed,

and the residue finally triturated with

"H NWVR

o1, buBBi he Hﬂ)rr&ﬁandmg

7. 0028 nzz}_tﬁnas sﬁ}§cr?tf.ﬁd a%%e, fOéng%ncorgﬁubm Bﬂ?ﬁlo talged

6- (2, 6-Di chl oro- phenyl ) - 2-

[ 4- ( Exduyale-dxy - et SysveytioNeny| ami o] - pyr i dOTR-
d] pyri Npdi ne- 7-carboxylic acid am de 20 ng of the
proguct frgmexanple 3 in 1 mM THE were m xed with
13, 5 g1 20 OB Ehur- phenpBRHY] S idLANRSas €s, VAN SHAAT s,
at mpspher e.| (Thedmskyctthiog)was heatjadl)i707 (4,08E A&r(b20 1H);
mnlin a mjghevdargnsegatdol2,3-The |d@dl(md2ieadd (baAH); 7.26 (¢,
m x{ure wag dipjrimidideiidarpo@ylit aptd |Vidl)e95 (dridlat- 8l AH);
amo{int _ al Jri2Madrokr-eted-emidesphy  metdarh aH)iidd (tadidisd.50 (m
Thi $ suspersi on was evaporat ed t|¢dr8f{es<Einder
vacyium and the resi due was packed onto a silica
Chrcm*?@r 6ﬂ1cnnr0“ hen I 2 '4'_“'C 159 1
6 / \hept ane Or H% ng ?7 F}te t)i @@rggyﬁ 774(]3;—&-? N&flj'e
( DM5O- d6) a 1 5) ﬁ;mld% 3 9. 4 Sbr rh "})H), B4k, $19); 7.27
1H) ] 8.13 ( mn #ik7-catbodlic@BMd Z(H)IH) ;6,9864,(2m); §$ﬂ) br,
7.42 (t, 1H)(2 h§dr%9y edlyl)2Hide 4. 87 161); 3.80H}, 14888 300 ((LLH);
2H)j 3.73 -30- Exanpl e |6.38nal 2GR al6 {tpdtihe
procedur e descrlbed in Exanpl e 1, but using the
cor i eSDQndl na starti nnh rmal:;‘;rb(léal s._.as dneriéru hed nzhgr\/tp
3 >
Lhe |1 oPtou iy CRRRSIIE SR Be A, AL, i,
Pﬁenylamm pyrllhl%[?, 3- 7.69 (br m, 2H); 7.41 {d, 2H); 7.28
d|pyrimidine-7-carboxylic acid | (t, 1H); 6.98 (d, 2H); 5.23 (¢, iH});
(2-methanesulfonylamino- 3.89 {t, 4H); 3.56 {m, 2H); 3.34
ethyl)-amide {m, 2H); 3.17 (t, 4H); 2.92 (s, 3H}.

6-4 6-(2,6-Dichloro-phenyl)-2-[4- | CDCI3: 9.14 (s, 1H); 8.50 (br t,
(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 (1, 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,
(2-hydroxy-ethoxy)- 1H); 7.95 (s, 1H); 7.85 (br s, 1H);
phenylamino]-pyrido(2,3- 7.70 (br m, 2H); 7.40 (4, 2H); 7. 26
d]pyrimidine-7-carboxylic acid | (t, 1H); 6.97 (d, 2H); 4.11 (t, 2H);
((R)-1-pyrrolidin-2-ylmethyl)- | 3.98 (t, 2H); 3.48 (m, 1H); 3.34
amide (m, 111); 3.22 {m, 1H); 2.93 (m,

2H); 1.60-1.99 (m, 3H); 1.41 (m,
1H);




6-1 6-(2,6-Di chl oro-phenyl)-2-[4- CDC13: 9.15 (s,
1H); 8.54 (br s, (2-hydroxy-ethoxy)- IH); 7.97 (s,
1H); 7.87 (br s, IH); phenylam no]-pyrido[2,3- 7.64
(m 2H); 7.40 (d, 2H); 7.26 (t,

d] pyri m di ne-7-carboxylic acid 1H); 6.95 (d, 2H);
4.08 (t, 2H); (2-hydroxy-ethyl)-amde 3.95 (t, 2H);
3.74 (t, 2H); 3.50 (m 2H); -3186 (br, 2H). 6-2

6- (2, 6-D chl oro- phenyl) (4- CcDA 3: 9. 15 (s 1H)

8. 5d-{brt; et H—H—7F97 774
(br %’aa“:)fll—‘i') _phegl%/t arﬁlcn%3 Pyrido[2, 3- 7. %%3 ?Eﬁr

2H) 7S4Z d, 2H); 7.27 d]pyrl M di ne- 7- carboxyllc
aci fd(t 1} 9

(t, _|)1 A .g (d’ _2[.!) 50 _.Lbr
(2- hyd¢-Bxy- &t 1) ?ﬁ"‘ e‘i’FlB'?'T% 3§D oy ’9?}? ;1491&)3
2H)} 3.55 (ME . L B 735

6- (2, 6-Di P‘F“-a ; ?2 2H) 35(m
355 (br t?w Xl jf % mo_iif)gf g%}%‘%%é
b ) 1 a d a wer

(2H; S7. 4;0 éﬁpl %GX é;lm28 df)r;;/:rl :IH%I ne-7- car%oxylmlic

acifd (t, 1H): 69é(d 2H): 5.23 (t, 1H):

( 2- fret Banes m(fz;s@lkmmoﬂlmenﬁ) 893 { COAED; 9.37 sauqm{ 53(1?

3.34 ethyl)m hph@H)umr@M’l ﬁ,78& 1Hz795ﬁ

3H)| 6-4 6- (p2n® nﬂw mdlﬁﬁényl 0fd2

(s, |1 H): 8.|sgbewmticacd (2 L0y (?gm)g ?%(t
(s, |1H); 7.9!1 aﬁﬁﬁﬂéfom’iwmo eglﬁlgn; gg»k Yritdg[n 3,
7.68 (br m|2P¥§e 7.41 (d, 2H); 722803
d]p/rim'dire7carboxyllc acid (t, 1H); 6.94 (d, 2H);
5. 38— (t T s BBt PR AL F(ENY IGI310:23 B, 1); 618K (7 E00;
3.97 (t, 2Hhpetdlpridi8tydmingm de seaybraHH); 84BGr §TH);
2H | 2.92 (s HyrhniBmé-2; 6- DSl LI); phe g 12)1):2-144)

CDCL3: 9. 16 ZIT‘oJoxleH)u;}d& 50 (br s,| and 220itdpgetyer eHRGY [br

1H) | 7.95 (|snetladpsulfényBomifbrethsl)- ]Is{)l;H); 3.61 (m, 2H); 3.38 (m,
phenyl ani nqmpder i do[ 2, 3- 7. 70 (hR2Hmn2.921, 317 246 (¢.4H).
2 7.26 |d] pyrimdine-7-carboXylic acid (t, 1H);
6. 9] d, 2H) - 4 11 (. 2H)

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:

Exagr:) ple- Systematic Name ' "H-NMR
7-1 6-(2,6-Dichloro-phenyl)-2-[4- | CDCI3: 9.18 (br s, 1H); 8.07 (s,
(2-diethylamino-ethoxy)- 1H); 7.87 (br m, 211); 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- | CDCI3: 9.20 (s, 1H); 8.08 (s, 1H);

morpholin-4-yl- 7.79 {(br m, 2H); 7.60 (s, 1H); 7.55
phenylamino)-pyrido{2,3- (d, 2H); 7.44 {t, 1H); 7.01 (d, 2H);
d]pyrimidine-7-carbonitrile 3.91 (t, 4H); 3.20 {t, 4H);




((R-1-pyrrolidin-2-ylnmethyl)- 3.98 (t, 2H); 3.48 (m
1H; 3.34 amide (m 1H); 3.22 (m 1H); 2.93 (m 2H);
1.60-1.99 (m 3H) 1.41 (m 1H);, -31- Exanple-
Systematic Name ' H-NVR No. 6-6

6- (2, 6-D chl oro-phenyl)-2-(3- CDC13: 9.21 (s, 1H);
8.57 (t, 1H); nethanesul fomy .am no- 8.47 (br s, iH);
8.03 (s, IH); 7.98 phenylan no)-pyrido[2,3- (br s,
2H); 7.42 (d, 2H); 7.35 (m

d] fiyaropie 8i ne- 7- carboxylic acid 3H); 7.13 (m 2H); -
5.40 (t, iH; (2-nmethanesul fonylamno- 3.54 (m 2H);

3.37 (m [)-am_.de and 3,02 (s,

t oéﬁf‘ﬁ%‘%usé%m ") 096%8“(% v é‘hﬁ’éﬁ“&f(li)gwé’h‘if pyingthe gorresponding
CD8@Ding Ia@etiaf &, dedHped Bo2d tefollowing compound can be obtained:

nmet hyI sul fanyl - phenyl amno)- 1H); 7.85 (s, 1H); 7.80

(d!, J.I'I) pleUU[L 3= UJ [JleIIIUIIIC'_I’T 50 (d, ZH);

7. 3@{a(nl>)e—and 7% (4 car boxyl ic acid Gﬁ- t oget her
fic NMR

2H); N0.05]( erhaticaras

met-hanesyl fnn\/l nm no--et h | \ 2Ky - 3 28 (1t 7'—“ 98

(sl 3H; 3}1{2& @gﬁm}lgr,‘;,)(‘i— So “dé: 10.18 (br s, 1H},939

S 9
6-|( 2, 6- Di ¢RI B8 q é gé;H % rSa
{ phenyta : .
8.84 (s, 1 lmritga Y I.gl n-E_/. o
1H); 8.41 : n?id ridof %é’z 1}3){
8.105 (s, 1H); 7.41 (d 2H) 7.3 ) oxyllc aci d
(2—ant—F26—(t—together—2H-—15-34 ”"

met hanesul f onyl am no- et hy_I) s, 1H); 3.61 (m 2H);
3.38 (m amde 2H); 2.94 (s, 3H); 2.58 (s, 3H).
Exanpl e 7 Anal ogous to the procedure described in
Exanpl e 4, but using the corresponding 5 starting
materials as descri bed .above, the foll ow ng conpounds
can be obtained: Exanple- Systematic Nane 'H NWR



No. 7-1 6-(2,6-Dichloro-phenyl)-2-[4- CDCI3: 9.18
(br s, 1H); 8.07 (s, (2-diethylam no-ethoxy)- 1H);
7.87 (br m 2H); 7.65 (s, IH; '
phenyl am no] - pyrido[2,3- 7.52 (d, 2H); 7.42 (t, 1H);
6.97 (d, d]pyrimdine-7-carbonitrie 2H); 4.09 (t,
T2H); 2791 (t, 2H); 2.68 (q, 4H); 1.09 (t, 6H); 7-2
6- (2, 6-Di chl oro-phenyl )-2-(453CDC13: 9.20 (s, IH;
8.08 (s, 1H); norpholin-4-yl- 7.79 (br m 2H); 7.60
(s, 1H); 7.55 phenylam no)-pyrido[2,3- (d, 2H); 7.44
(t,mj;ﬂf;R_ﬁ@M(d 2H); d] pyrim dine-7-carbonitrile .
3.91 (t, 3.20 (t 4H) -32- Exarrple 8 Anal ogous

to the e desc , but wusing

t heBésélP&gg "’ﬁ rﬁﬁm‘: ef ﬂ)e" (E@?‘g% as descri bed

aboBe;ar@hieS feokll, Mrﬁ‘gnﬁeﬁpﬁo%@oféﬁrﬂbﬁ%bt ai ned:
kSRl DY St BRRL bed. A‘JQ&ESocl-E)ﬁJI\/BoI\D} (1982112

chl 4- 0.18 (br s,

%‘152(%@‘ f&ﬁ‘éf&p ﬁﬂ%’r)"‘f"%% 21%8’%‘%3% s, 1H; 8. 12
(br\ﬂé(',)OZIQSPOéﬁ@/I am no)-pyrido[2,3- ZH); 7.87 (m 2H);
7. 5% ;08001 d) pyrimdine-7-carboxylic 7.42 (t,
1H); 2H); 3.77 (t, acid amde 4H); 3.10 (t,
4H) W@gagﬁ&gu st of References Bastin, R-J. et al, -
Organic Proc. Res. Dev. 4 (2000) 427- 435 Bi scardi,
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 Pliarnmacol.
Sci., 21 (2000) 489-495 WO 02/090360



WO 03/000011 WD 96/15128 -34- Patent Clains The
conpounds of formulal G Ni i HNNNRdO 1 XR2
5 ( formulal ), wherein R is -C(O-NHal kyl or
-C(O-N(al kyl' )2, which alkyl groups are optionally

substituted with -OH; 10-NH(aIIcyI) - N(al kyl) 2;
-NHC(O-alkyl; -C(O-N+alkyl; -C(O-Nalkyl)2; 15
-C(O-NH2; -0-alkyl; -heteB@cycIyI

i0

15

25

-NH heterocyclyl; NHS(Oralkyl; 20 -S(O 2-NH2i or
-S(O -al kyl, all alkyl groups be| ng optionally
substituted with -OH, ~ PatentClaim

1. The compounds of formula

Cil
N™ Xy ™

A N/ N/ Cl

(formulal),

wherein

R' is  -C{0)-NH-alkyl or -C(0)-N(alkyl)s, which alkyl groups are
optionally substituted with
-OH;
-NH(alkyi};
-N{alkyl};
-NH-C(O)-alkyl;
-C(O)-NH-alkyl;
-C(O)-N(alkyl)z;
-C{0O)-NH3;
-O-alkyl;
-heterocyclyl;
-NH-heterocyclyl;
-NH-5(0)z-alkyk;
-8(0);-NHy; or
-5(0)-alkyl, all alkyl groups being optionally substituted
with -OH; ~
or a group
-CN;
-C(0O)-NHy;
—C(OV)~NH—heter0cyclyl;'
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or a group -CN 25 -C(O) - NH2;
-C(O -NH heterocyclyl; -35- C(O-NHNHC(O-NH2; or
-C(O-NHNHC(O-al kyl, which alkyl is optionally

substituted wth -NH(alkyl); or 5 -N(alkyl)2; and

R2 is hal ogen; heterocyclyl; alkyl; -NHC(O)-alkyl;
10 -NH-S(0) 2-al kyl; -(CHR2)m S(OrNH2; -(CH2)m

S(OrN(al kyl)2, -(CH2)m S(OFNH(al kyl); -0O-alkyl;
or 15 -S(O"-al kyl, all alkyl groups being optionally

e B Qe T,
4,50r6; n is (Q)-NH-NH-CI8)-alieyl, yhish Alkdas ppiéappilysubstituted

accept abl e sal {;syt hereof.
-NH({alkyl); or
-N(alkyl); and
R? s halogen;
heterocyclyk
alkyl;
~NH-C(O)-alkyl;
~NH-5{O};-alkyl;
-(C_Hz)m_-s(o)z-NHz;
-(CH2)m-$(O)2-N(alkyl)z
~(CH2)m-S(0)2-NH-(atkyl);
~O-alkyl; or
-5(O)y,-alkyl, all alkyl groups being optionally substituted by
-OH;
-O-alkyl;
-NH-alkyl; or
'N(alk)’l)z;

b

is  -CH=or-N=;

m is 0,1,2,3,4,50r6,

n is 0,1o0r2;

and pharmaceutically acceptable salts thereof.

2. The compounds according to claim 1, wherein

X i -CH=;

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

-OH;
-NH(alkyl);
-N(alkyl)z;
-NH-C(O)-allyl;
-C(O)-NH-alkyl;
-C(O)-N(alkyl)»
-C{O)-NHx



2. The conpounds according to claim1, wherein X is
-CH=; 30 R is -C(O-NHal kyl, which alkyl group is
optionally substituted with .-OH -NH(al kyl);

-N(al kyl)2; -NHC(O-al kyl; 35 -C(O -NH al kyl ;
-C(O-Nealkyl)2; -C(O-NH2; -36- -0-alkyl;

" -heterocyclyl; -NHheterocyclyl; -NH S(0) 2-al kyl; 5
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-S(0 2-NH2; or -S(O -al kyl, -akl- al kyl groups being
optionally substituted wth -OH and R2 has the
significance given in claim11. 10 3. The conpounds
according to claim1; OwWkdrein Xis -CH; R is
- (O - NHnet hyl ; or &iéteﬁ(rﬁa) NH et hyl , which nethyl or
ethyl group is unsubst\i,: gycxpﬂ once substituted
with -OH -pyrrolldlngf NH S(O) 2-CH3; and 20
SO)Z alkyl

-§(0),-NH,; or
-5{0)-alky}, all 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 is -CH=;
R' is  -C(O)-NH-methy} or
-C(O)-NH-ethyl, which methyl or ethyl group is unsubstituted or
once substituted with
-OH;
-pyrrolidinyl; or
-NH-5(0);-CHs; and

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

X i -CH=;
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* is  morpholin-4-y};
-NH-5{0),-CHas;

-O-alkyl; or

-S(0)y-alkyl, all alkyl groups being optionally once substituted by
~OH; ,
-O-alkyl;

--NH-alkyl; or
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R2 has the significance given in claim1. 4. The
conpounds according to claim1, wherein 25 X is
-CH=; R is -C(O-NHethyl-or -C(O-NH et hyl, which
ethyl or nmethyl groups are once substituted with
-OH, or 30 -pyrrolidinyl; and R2 is norpholin-4-yl;.

NHFS(O2-CH3; -Oalkyl; or -S(O"-alkyl, all alkyl

groups being optionally oncezgubstituted by 35 -OH;
-O al kyl ; -NH-aIkyI OF - ---------mmm-- -- -37

- N(al kyl )z is n," or 2; and pharmaceutically
acceptabl e salts thereofNalghs. The conpounds

accordi Rg ;o chaidmdind

6- (2, 6-D chl oro- phenyl) 2-[4- (2 hydr o) cy- et hoxy) - phen
yl am no] - pyri do£2 3-dj pyrimdine-7-carboxylic acid

( 2- hydr phaymetenijga ¥mﬂm@le salfgfhereof. |

6- (2, 6- D chl or o- phenyl ) - 2- (4- nor phol i n- 4-yl - phenyl am
no) —pyri.do 4.0 ding; 4- carboxylic acid -

(2- Rydr JS% JPg{Pﬁmr#%%}‘nﬂa‘E@,‘g £

6- (2, 6- D chl or o- phenyl ) - 2-[ 4-(2- hydr oxy- et ho) cy) - phen
yl am nog-(25-1pytisdah2nd)2eya-hydreliyreehoryleirebgopiniot- aci d
((R) - 1- DUl 0 4 B DadidtdREBY I tic 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; 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),-CHs; and
R* is  morpholin-4-yl;
4-methyl-piperazin-1-yl;
-NH-§(0),-CHs;
-O-alky}; or
-8(0)g-alkyl, all alkyl groups being optionally once substituted by
' -OH; J
-O-alkyl;
-NH-alkyl; or
“N(allyl)as

n is 0,1o0r2;and

pharmaceutically acceptable salts thereof.
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am de; and

6- (2, 6- D chl or o- phenyl ) - 2- (4- nor phol i n-4-yl - phenyl am
no)-pyrido [ 2,3- d]pyrimdine-7-carboxylic acid
((R-1-pyrrolidin-2-ylnmethyl)-amde. 20 6. The
conmpounds according to claim1l, wherein X is -CHs
R is -C(O-NH(CH2)2-NHS(O 2-CH3; and 25 R2 is

nor phol i n-4-yl; 4-nmethyl-pi péBazin- i-yl;

-NH S(O) 2-CH3; -0-alkyl; or -S(On al kyl, all alkyl
groups bei ng optionall onlce g_ubstitut ed by 30 -OH
- O &l kyFhe comppunds geeprdingtoclafp 8y wy1 )2 nis 0, 1 or
2; and 35 pharnaceutically acceptable salts thereof.

-38- 7. [The s I A COLLNDlih A-E pBiaBino)-pyrido[2;3-
6- (2, 6- BI'§>?E|I%?%§EK’“%‘°”|”§‘?S‘?<4- rm}rélq%gg]’zfn-lrﬁ]f ﬂ%rf?riﬁiam '
no) - pyrélapfpidned g A 2 PR aémé T
(2- met hanesul f onyl am no-ethyl )-am de; 5
6- (2, 6- @.i(Q,E-'m&@o-r%ﬁ%l)h-%r—tﬁhﬁﬁaﬁyéﬁﬁ&%yp&hﬁ%%bwhe”-‘/
| am no] - pyridal 2, 3-. rimd.ne-7-carboxylc .acid )
b e T A 4 S
6- (2, 6-ddnidkl or o- phenyl ) - 2- ( 3- met hanesul f ony] am no- phe
nyl am no) - pyrido[ 2, 3-d] pyrini di ne-7- carboxylic acid
(2- met h%ﬂs’g$iz§§%!Pﬁgy Qi_?:I)~I£]1}/ewahesulfonylamino-phenylarnino)—
pyrido[2,3-d]pyrimidine-7-carboxylic acid (2-methanesulfonylamino-ethyl)-

amide;

6-(2,6-Dichloro-phenyl)-2-[3-(2-hydroxy-ethylsulfanyl)-phenylaminc|-
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=
R' s -C(O)-NHyand
"R* is  morpholin-4-yl;
-NH-5(0),-CHs;
-O-alkyl; or _
-$(O)y-alkyl, all alkyl groups being optionally once substituted by
-OH;
-O-alkyl;
_NH-alkyk; or
~N(alkyl)ss

b s 0,1o0r2;and
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am de;

6- (2, 6- D chl or o- phenyl ) - 2-[ 3-(2- hydr oxy- et hyl sul f anyl
) - phenyl am no] - 15

pyri do[ 2, 3-d] pyri m di ne-7-carboxylic acid

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

'6-(2, 6-D chl oro-phenyl ) -2-[4-(4-nethyl - pi perazin-1| -yl

) - phenyl am no] - pyrido[ 2, 3-dppyri m di-ne-7-carboxylic
acid (2-nethanesul fonyl am no-ethyl)- 20 am de; and

6- (2, 6- D chl oro- phenyl ) - 2- (3- net hyl sul f anyl - phenyl am
no) - pyrido[ 2, 3- d] pyri m di ne-7-carboxylic acid

(2- met hgnesutdony atgiiakinthyreafti de. 25 8. The
conmpounds according to claiml, wherein Xis -CH; Rl
Is -C(O-NH2; and R2 is errphoI|n4yI 30

- NH9S( 0Tl copgounddagdording toslin & 0) " - al kyl , al | al kyI
groups being optionally once substituted by -OH,

“al kyl ; gs(?rg gi]grlogﬁe yylpﬁ (4 N{o @ h)42y1—ph&y1a§m%)1;9f18 [Trgd

- 39- ph I ts thereof
conpounélbYla@ébeed?PPg Piglicacidh aﬁq ,an

6- (2, 6- D chl or o- phenyl ) - 2-(4- m)rphol i n-4-yl - phenyl am
no) pyr I6d(9[62D1§5101%]-ﬁ%fn}1j@ ‘?4 n?hydrf%f}/r Q3 -plenPGithop de;

6 (2 6- Bitidel - 61Péiﬁ€’1‘ﬂﬂ‘ef7‘iarf’9f9’t“’2&cfﬂfd?%§(y et ho) cy) - phen
yl ami no] 10 pyrido[ 2, 3-d] pyri m di ne-7-car boxyl ic acid
am q@ The compounds according to claim 1, wherein

X is -CHs
R' s ~CN;and -
R?* is  morpholin-4-y}
-NH-5{O),-CHs;
-O-alkyl; or
-$(0),-alkyl, all alkyl groups being optionally once substituted by
-OH; ‘
-O-alkyl;
-NH-alkyl; or
-N{alkyl)zs

n 18 0, 1or 23and
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—carb0nitrile; and

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



10. The conpounds according to claim1l, wherein X is
-CH=; 15 R is -CN, and R2 is norpholin-4-yl;

NH S(O) 2-CH3; -0-alkyl; or -S(OS al kyl, all.alkyl

groups being optionally once substituted by 20 -OH;
-Oalkyl; -NHalkyl; or -Ncalkyl)2; nis 0, 1 or

- 2; and 25 pharnmceutically acceptable salts thereof.

10

15

20

25

30

11. The conpounds accordi ng-t#@-claim 10: 30
6- (2, 6-D chl oro- phenyl ) -2-[4-(2-di et hyl am no- et ho) Cy)
- phenyl am no] -
pyridn[ 2, 3-d] pyrimdine-7-carbonitrile;
6- (226- Bhehh@ondhenydihg R-dad mpripked i n- 4- y| - phenyl ani
no) - pyrido[ 2,3- d]pyrimdine-7-carbonitrile; and
6- (2, 6- Di chl or o- phenyl ) - 2-[ 4- (2- hydr oxy- et ho) cy) - phen
yl am noK 35s pyriNdo[ 2, 3-d] pyri mi di ne- 7-carbonitrile.
-40- 12R'The cop(muKES ChckofHHS(Q),{Blcdndi m 1, wherein
Xis Nili 5 R ﬁikg_-‘C(O)-Nl—l-_(CHZ) 2-NH S( O 2- CH3; and
R2 is alkyl]; N (ObZ-CHS; -Oalkyl; or -S(On
al kyl, all al kyNHg¥BdpsHBei ng optional Iy substituted
by - -O-alkyl; or
-$(O)p-alkyl, all alkyl groups being optionally substituted by

-OH;

-O-alkyl;

-NH-alkyl; or

-N(alkyl)zs

n is 0, 1 or 2; 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)

formula (IT),



10 -OH, -Oalkyl; -NHalkyl; or -Nlalkyl)2; nis
0, | or 2; and 15 pharnmaceutically acceptable salts
thereof. 13. The conpound according to claim12: 20
6- (2, 6- D chl oro- phenyl ) -2-(6-net hyl - pyri di n-3-yl am no

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

10
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(2- et hanesul f onyl am no-ethyl)-am de. 14. A pr ocess

for the manufacture of the eempounds of formula (1)

according to claim11 25 by conducting the reaction

steps of (a) converting the carboxyligc group in the
F “’{“al()%}

conpounds &t thfecogesmardine arpigpsAifog C d MS NN
O 30 HO formula (Il1), - ---------- -41- into the
correspondi ng am des of formula (\@: C MeS NN

R3 formula (V),
NT Xy ™=

)i\N/ 7 3Cl

A

forn_mla (V),

wherein
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-alky};
‘C(O).-N(ﬂ]k')’l)z; )
-C(O)-NHy;
-O-alkyl;
-heterocyclyl; _
-NH-heterocyclyl;
-NH-5(0);-alkyl;
-S(O)z—NHg; or
-§(0)-alkyl, all alkyl groups being optionally
substituted with -OH;

or a group
C(0O)-NHg;
-C(O)-NH-heterocyciyl;
-C(0)-NH-NH-C(O)-NH,; or
-C{0)-NH-NH-C(O}-alkyl, which alkyl is optionally
substituted with :
-NH({alkyl); or
-N{alkyl)a



10

5 wherein R3is -C(O-NHalkyl or -C(O-N(al kyl)2,
whi ch al kyl groups are optionally substituted wth
-OH  -NH(al kkyl); 10 N(al kyl)2; -NHC(O -al kyl;

-C(O-NHalkyl; -CO-Nallryl)2; -C(O-NH2; 15
-0-al kyl; -heterocyclyl; -NH heterocyclyl; _
NH S(O) 2-al kyl;  -S(O 2-NH2; or 20 -S(O) -al kyl, all

al kyl groups being optional Ly?-substituted with -OH;
or a group C(O-NH2; 25 -C(O-NH heterocyclyl;
C(O-NHNHC(O-NH2; or -C(O-NHNHC(O -al kyl, which
al kyl %) openiveriaigl the nsaghydthiot grosd ini the compipuatdi yff Ythe ggneral
30 - N(al kyldr@sula 42 inté %c@@&ﬁ@ﬁdihg@ifbﬂﬁesﬁﬁbhﬁhlh (vio
group itn the conmpounds of the general formula (V)
into the correspondi ng sul foxides of fornula (VT))
d ,

Cl

N TRy R
I Cl
PN
B
3 .
formula (VT},

wherein R* has given the significance given above;

(¢} substituting the sulfoxide group of formula (VI} by the respective

anilines of formula {II-A)

formuta (I1-A)

wl-xereirlR2 and X have the meanings given for formula (1) in claim 1,

to give the corresponding compounds of formula (Ia);



NV \\Vd SNNR3I11 O 5 formula (W), wherein R3
has given the significance given above; (c)
substituting the sul foxide group of formula (VI) by
the respective anilines of fornmula (I11-A) NH2 X Rz
10 forrmula (11-A) wherein R2 and X have the neani ngs

~given for formula (1) inclaimi, to give the

10

15

20

formula (I) accordiﬂé

correspondi ng conpounds of fasomula (la); -43 C / N
\\'\' HNNNR3 XR2 formula (la) wherein R3 has

gi ven the significance given abaye; and R2 and X have
t he nmeani ngs given for fornula.gr i laim1l. 5 (d)
further converting , if desired prijimary am de

derivative of formula omstep (c)
into its correspondi ng i

: derivative of
C ~angd” (e) converti ng,
und Mof frnulB (1), obtai ned

if desired, said co

from
/ i
|

¥ X
R
formula (Ia)

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),intoa 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 mannfacture of medicaments for the treatment of cancer.



steps ( ¢c) or ( d), into a pharmaceutically
acceptable salt. 10 15. A nedi canent cont ai ni ng one
or nore conpounds according to any of the clains 1
to 13 as active ingredients together with
pharmaceutically acceptabhg adjuvants. 16. A
medi canment according to claim15 for the treatnent of
&1s eaderempmingagrativs panywal thaslsrdpie &t tor yee 29 st family
of sr ,%QHékmaggﬁﬁﬁmgg ki nases. 17. A nmedi canment
according to claim15 for the treatnment of cancer.

A AESh SE BF fRAGRINHcBSrding 16 Al Hi' the claftfis § K& 13 for use in
freat ment 'of i nflanmat tory-, “imrunol ogical-, CNS
di sor deatingeansehe di seases. 19. The use of one or
nore conpounds according to any of the clainms 1 to 13
20 for the manufacture of nmedicanents for the
treatnment of diseases nediated by an inappropriate
activation of src famly tyrosine kinases. 20. The.
use of one or nore conpounds according to any of the
claims 1 to 13 for the manufacture of nedicanents
for the treatnent of cancer. -44- 21. A conpound
according to any of the clains 1 to 13 for use as src
famly tyrosine kinase inhibitors. 22. A conpound of
formula | according to any of the clains.1 to 13 for
use in treating cancer



