PYRI DONEAM DE DERI VATI VES AS FOCAL ADHESI ON Kl NASE ( FAK) | NHI Bl TORS AND
THEI R USE FOR THE TREATMENT OF CANCER The present invention relates to
novel pyriwdeneanixde derivatives, to a process for theirCTmEnuBactssy e,
pharmaceutical conpositions containing themand their manufacture as well
as the use of these conmpounds as pharmaceutically active 5agents.

Background of pyrapoNemictDERALSHUER ABBOTAL AYRESICON RIIGASE MBAK] hat
catal yze the phosphorylation of hydroxy groups on tyrosine, serine and

threoni ne T esi dyeRpAiorS D THEIRWYEFORTTHE PREATHENTOPTAREERE29) . The
consequences of this seemngly sinple activity are staggering; 10 cell
gromh, differentiation and proliferation, i.e., virtually all aspects of
cell Iife in one way or anot her depend on PK activity. Furthernore,
abnormal PK activity has been related to a host of disorders, ranging from
relatively ngp-life threatening diseases. such iasis to extrenely
virul ent di s@ggggeseﬁé%"eaeobrﬁla&gﬁ tﬁsrtoéﬁapy(‘gf’ﬁfaﬁ“@eaﬁ%gﬁgwes’ltg'lah%mﬁ{%tfcan be
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(PTKs) and the,5e0d4.Aesd %@qp'tﬂ‘@u& PEBRSe CHhfiSinds @SHAmdbE ANy FB@Spect s of
PTK activity is their involvement with growth factor receptors. Gowh
factor T ecept®Ps are cel | -surface proteins. Wien bound by a growth factor
ligand, growth factor receptors are converted to an active formwhich 20

i nteracts w Bhckgraingiofi dnitieni nner surface of a cell nenbrane. This | eads
to phosphoryl ation on tyrosr ne residues of the receptor and other proteins
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'"RTKs") . se a |ar Mt
di ver s e 30bi %%Sﬁfsn%lcﬁ g E’SO{}F?SS/ ﬁ{remelg)(nru{en% ch?fo? U%fm a%?fﬁ% lgsgﬁrg% dl stinct
subfam | i es oind®TKs have been |dent| fied. An exanple of these is the
subfam |y designated the "HER' - 2 - RTKs, which include EGFR (epi der nal
gr owt hi4 act orrhe @x@RLS LY comlfel@n (i brgken ej@k@ahfmtwcgﬂmhthfemmm fyeesipt or  2)
HER3 and HER4, Th?}?ﬁgRTPKgi consi st of . arlaextrﬁf.ie | ul ar gl ycosylated Iigand
bi ndi ng domariases (F FSHERE H s BETRiT NG AR T’ it r acel Tui ar cyt opl asmi ¢
catal ytic donmain that can phosphoryl ate tyrosine_ resi dues 50n pr ot ei ns.
Anot her RTK §usfcfrth¢ yrlm@r@srresﬁssnf@ﬂgmww if theig dprbemerRyith graghifsctes ke
growt h fact Ofiﬂecl;%%@}b% falefd 1 tcﬁmrd BadurfAcd pﬁ@@ﬁprwmi abes becept or
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het er ot et r am8FOYEF B ligpRD BV gaﬂqrégcgp {Oﬁﬁ 4f “ﬂ?"ﬁ%@&?r agtaqzve flménﬁ Bt s and
two f328ubuniidtsranfaivith pravsiss thehe ehder I9nferbofan eelhmemihiineh Tdonkeadsntat he
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pl at el et deri ve grom recept or %lg i. ncl udes
PDGFR al pha, qne@eRnberlée theoFebingt §‘?W‘Hl1§¥‘ét‘1‘“ﬁlgaf ‘aaé*r’a’ro S emlarﬂg(xéera 1R),
c-kit and fltndeculkbesf, reaent ﬁe&‘{ ﬁﬁﬁhﬁtfﬁx& caifulgl pqeaydsated aexdl dsidrul ar

domai ns conp 0 15
domai n where Q?Freeatloy?r) Cmnf?ﬁ% n&lm ? Qﬁ)ﬁ%&gn%@ njlegé ﬁE% {#Jngoge i nert
domai n25 Anot hier egrmlpﬂwhnmnoerb@:@aueet ;i ﬂfcs BinpgTE agamp;ct«t dxchéwrnoem
subfamily, i %cmegm kTR SarRUABUATEA, N@&x%ntd‘(fisaéﬁt_%b%mw% i mcbmerkeat@l |iver
ki nase ("Flk recept or su % %@ %@g ?cﬁ‘ cont ai ni ng extracel |l ul os

i munogl obul |r?feli‘38€ﬁa§’° BYVIRs> 2 B Bomai n- receptor fetal

i ver kinase-1 (KDR/ Fl k- 1) and fins-1ike tyrosine kinase 1 (FIt-1 and
Flt-4). A furdrheth meumbecfceprbrsm@m PYyKostivity & kagen gf oaeior teasore easept or
famly is t h?"}{'ﬂ']%f')obﬂhéf'&org aha?g@%xﬂ%y 6f B gﬁsrﬁenﬁﬁ%%@é’ 1§y REthOMPerseT hi S

group consists four rec ptors ugh there
i's condf der aSrEOHFY AFHAY 0%1”?55% i 18"15?1 Qmel‘}@h é¥ éraﬁirmfth%l%%é‘b@ﬁt# Igplg%nsr st of
a gl ycosyl at edvekédnadelitfigd akn donmpla of dnsaisnhaguiamimingghedithe [HER" | oops
and an intracellular domain in which the tyrosine ki nase sequence is
interrupted by regions of a kinase insert domain. Still another nenber of
the tyrosine |Icinase growh factor receptor famly is MET, often referred
to as c-Met al so known as human hepatocyte grow h factor receptor

30t yrosi ne kinase (hHGFR). c-Met is thought to play a role in primry tunor
growt h and net ast asi s.



- 3 - Anore conplete listing of the known RTK subfamlies is described in
Pl owman, et al., DN8:13 7 (1994) 334-339, which is incorporated by

ref er enceyghfplyding any drawings, as if fully set forddy/dves@bikssd n
addition to the RTKs, there also exists a famly of entirely intracellular
PTKs 5 called "non-receptor tyrosine kijpases" or "cytoplasmc tyrosine

ki nases." This latter designation, abbreviated "CTK', will be used herein.
CTKs do not contain extracellular and transmenbrane domains. At present,

over 24 CTKS TR, ]vg'hz i Bf @he! E@ﬁR ((ﬁﬁgern'l::ﬂ‘ lgrou%lkfa@tox(:?&e tﬁ@l HER@P(Hmanes, FAK
Jak, LI MK an Ack) ave %Fen i d ﬁg ad%y ag gr SO far to
be the | ar gedtdgraLigronth éries rarfatol @) HERY AR rF O SE}rP Pk, Blk,
Hck, Fgr, angktriedlulaf giydsdyhedd ligapdbindinig dg>|tmmrp a(tfan@ﬁil@braszeﬁhmamtdndfaam ly

[ ncI udi ng Abl ' Bol en,
3B GncogBracduR SuayBns TBhS; kR R ShARaHERae bl BEE 2o

i ncl uding anyn Ellrﬂémlhgs as if fully set forth herein. The serine/threonine
ki nases, STKs, like the CIKs, are predom nantly intracellular 15 although
there are a Aﬁ&vhéxelciemmfa:himmm@ffmsbén BEkptby (18, ifftiks-like gravi favbst  conmon
Of 1he Y1 0SPLLEk! IRSERY b imull] 12845, 1AL PREDAE TSI apAGhIRN 10 that

part of the cy asm¢c
cyt oskel t on. mmectcvyltfogwhﬁl s‘GtFHeaqdeﬁ?FoH i fPHP 7 h«r#@roafféqameweé%o ﬁ%‘ﬁ}’of t he

cell's inter asaﬁita!uyarngt/a)bmtw cR3EbRite Sitidt het IBCsid@bity iMbychociobl the €llg., it is

in the cytosol that teins are esi zed on ribosomes. The STKs
i ncl ud& CDI cB¢ ?n“B 2‘& PaR gl?eg'fr 1%%%3%%?“% e NEK fam ly of kinases,

and BUBl. Focal adhe5|on ki nase (FAK) is a non-recepto rosi ne ki nase
i nvol ved i n Anetagr REK spifeindy @cre@rrghw aStthaﬁl@énlﬁétdFdegawm@fwor TEggRTor

col ocal i zes wpbitpRNE @gﬁp NShitiirfcResd p@gpnaqﬂxa@masmed Eo%yaﬁihml.ﬁtdgon and

its tyr05|ne pho phor i.n_man to be
dependent onf ngqugorgeﬁgqﬁg g‘t ?‘Pfgﬁf* §h§?ers & EEFT QI T 0% Co%%g?ul ts from
several st udmassceihuﬁqm@iomanm@omgopwhﬁéénmmdmagIOBmthedhmm atnd g irdmﬂhﬂ%be usef ul
In canger traﬁ&xmn&herﬁm tfﬁxﬁg&hﬁ: kAN dehbigi 8NnGRl& BT O ingsePREd y in
response to chenotactic signals and overexpression of Cterm nal domain of
FAK bl ocks ¢ ‘PIF‘alé‘preadl ng as well as chenptactic migration (Sieg, D.J., et
al., J. 30 Cell Science 112 (1999) 2677-2691; Rohatgi, R, Cell Press 97
(1999) 221- 22hdpthet Rraddivhicin,betamsorof del bisnikerigatedhoi RPGEAKubAkilse ps e

ol i gonucl eot r:-at t c et
e T L Q@%%E%lg“g‘%é“&?@ mﬁ@é’?’é&?ri $ be
over expr esseé!ih fruiby. Jélfsa&r@up:ﬁ%%g%ng HpeIrles eBLaAsiahyin H@S BatrcEr ¢ The
level of expkmssi DRe®fddmfnl Seceptbe dithly livdriisdsatie (KR Hk-35tandofiss-like
denonstrati n%rt QI? Jost gﬁgrl%rslgﬁ phenotype. - 4 - RTKs, CTKs and STKs
have all bee ?S i Cat e " of pathogenic conditions including,
significantly, cancer. O her pat hogenl c condi iﬁ%ns whi ch t}av? begqn

‘associ at ed wit FrieKengmier (i ethe iFTORBE tRinas g ol op J8rePWE i amil dn Bt ¢

Clh rrhosi sd dﬁ&%@taasgmaﬂglf&ger(emxs) r@debfo@%bbgroﬁ@sriﬁg(g&l@ comsists aif fdkrseiases
rheumatoid arthriti 50t or r ca

di sorders sulf® Pé%“aﬁ?%%%‘h Cpﬁ‘an’é car uél\}gﬁegglls g ggggﬁggngéﬂg

at her 08%| er osplsingngemerallyr thet secepftons eqwaﬁlstdpgergimﬂatw teﬁtr?fé@diﬂd 9@a@ancer

two of the g} QLinPOIRLSRS, 1asimm§¢<siaptscan§>aal lﬁtrﬂcellbﬁr a¥memSinwehigekieul ar
proliferation that drives tum)r devel %gment (gaife to fu cti.ons 10 known to

be PK regul af@esinepfingse sequenqe iHterypied o Gy TR $GH APt cell growth
results froma breakdown in the nmechanisns that control cell division
and/ or di f f eSghthetheromember d¢fake tyeesnestioasn gravah fadter eeaptasi fompy 5ddEfs of a

nunber of pr g?tgrpfgfé}ge%%% @rh@et'amﬁ%gﬁg ab RulBE hepBhdte drbRibsEed § ife tpat hways
t hat (gul ate ce rowtﬁ ferentjati Thése pr ot ei n ’§Yt$gt s of

pr ot o- cogeﬁ@@“?%PﬁﬁééhHﬁgRiSeMFtr‘a%ulg qtélrp?ﬁ’raoﬁﬁtl%"fpa %Yéum? nbr ane
grow h fact oandPHétakagiept ors (RTKs), cytoplasm c PTKs (CTKs) and cytosolic
STKs, discussed above. In view of the apparent |ink between PK-rel ated
cellular activities and w de variety of human disorders, it is no surprise
that a great deal of effort is being expended in an attenpt to identify
ways to nodul ate PK activity. Some of these have been nade 20to identify
smal | nol ecul es which act as PK inhibitors. WO 02/ 079192, WD 2004/ 031401,
WD 2004/ 063151 and WD 2005/ 021510 rel ate to benzi m dazol e pyri done derived
ki nase inhibitors. WD 01/030758 relates to

N- Phenyl - 1, 2-di hydr o-| - met hyl - 2- oxoqui nol i ne- 3- car boxam de derivatives as
anti cancer agents. 25Sunmary According to a first aspect, there is

provi ded indol e derivatives of the general formula 0 O NHH R2-1\r"-'57
\R3 formula I, - 5 -



wherein Riis phenyl, which is unsubstituted or substituted one or several
ti mes independently by alkyl, -OH -0-alkyl, -Salkyl, -S(0)2- alkyl,

hal ogen, 1&H2-NRR, trifluoronethyl, 5trifluor ‘ hetjerocyclyl
: : VJEHKEW(}M ’ : ’ . %B
whi ch is unsubstituted or substituted once or twce by / yp%g’rﬂ’agcetyl

-CH2-heterocyclyl, - C(0)-NRR , -C(0)-NH CH2-phenyl - -C(0) - NH-phenyI
R'; R2is hydrogen or (Cl-C3)alicyl; 10RBi s - X- R4; R4| s a) (Cl-C4)alkyl; b)
(C3-C6)cycloalkyl; c¢) a5 to?7 menber ed het er ocycl e, which is

unsubst tut eq or SUBSKLL it ol BRI A0 4 WrkE bl ned Bl mﬁaﬁmaﬁmre' n

t he phenyl S Unsu ut ed’ hree tines
al kyl , -0- CHst al, m@eyzz% PP4-88% ovhashnij linewparpied I gpisirBED BRI H@ﬁ ar)

heteroaryl YhaSvidde: 44 Kk &1 heréh 0) 2-, or a single bond, wherein' t he (G-
20C4) al kyl ene i s unsubstituted or substituted once or twice by hydr oxy,

al kyl or hal eptesent i nde dr ogen
or (C1-C3)al dd’?{'ﬁ%%} gl?e%"ﬁgsf’ macedt car F é)gagtl:l {)a qtl%hé %IYIJEE?HQ %Q%Tl?y g
Accordifg to Cdledec@ntbcaﬁpfem’%lfteﬁ@wée& or pfrmmh}édc Brsingderasesf orhig Jater

preparation @temgnfaﬁoﬁoammﬁ@d otcTiko] il hsﬁs h@@fd r@ﬁx@m@vaowamamsl ng the
steps of: rmul a

a) rea g conpoun 0
wherein Rl hﬁ’étratcﬁhﬂ%%q fEePep ?aﬁﬁlfi?r?alﬁss /(Slteﬁ’??‘?%’l]t z%%rvéﬁl ﬁ]&lf(s; Pepresents a
hal ogen sel estbdanitienfirchiirbr Bke CslorAhi Aep78n8esi 68KnEk, WIMK aadceirpbaved of

formula VIT wwhea&ih-R2rRrd. R ehaks sgﬁﬁ%ﬂgt}faflar%lﬂe ngf%%sg% gpgdn
|

above, b) cl eayage of met hox IPS}I yri
such cleavagé<sid e% & %%t}f'?’@xw’ggﬁ%ﬁlb ‘tﬁ)‘hgg piAd \t’j‘{f‘né Farher APBSTHE 253K or ned
bef ore step ajCUHs gitneAblNemiipphudtesAlsifantt dtrgiloa almor@etildd @scussion of

CTKs, see Bolen, J. B., Oncogene 8 (1993) 2025-2031, which is incorporated by

reference, including any drawings, as if fully set forth herein.

The serine/threonine kinases, STKs, like the CTKs, are predominantly intracelinlar

15 although there are a few receptor kinases of the STK type. STKs are the most
common of the cytosolic kinases; i.e., kinases that perform their function in that
part of the cytoplasm other than the cytoplasmic organelies and cytoskelton. The
cytosol is the region within the cell where much of the cell's intermediary metabolic
and biosynthetic activity occurs; e.g., it is in the cytosol that proteins are

20 synthesized on ribosomes. The STKs include CDk2, Raf, the ZC family of kinases,
the NEK family of kinases, and BUB1.

Focal adhesion kinase (FAK) is a non-receptor tyrosine kinase involved in integrin-
mediated signal transduction pathways. FAK colocalizes with integrins in focal
contact sites and FAK activation and its tyrosine phosphorylation have been shown
25 in many cell types to be dependent on integrins binding to their extracellular
ligands. Results from several studies support the hypothesis that FAK inhibitors
could be useful in cancer treatment. For example, FAK-deficient cells migrate
poorly in response to chemotactic signals and overexpression of C-terminal domain
of FAK blocks cell spreading as well as chemotactic migration {Sieg, D.J,, et al,, ].
30 Cell Science 112 (1999) 2677-2691; Rohatgi, R., Cell Press 97 (1999) 221-231); in
addition, tumor cells treated with FAK antisense oligonucleotides lost their
attachment and underwent apoptosis (Xu, L., et al, Cell Growth Differ. 4 (1996)
413-418). FAK has been reported to be overexpressed in prostate, breast, thyroid,
colon and lung cancers. The level of expression of FAK is directly correlated with

35 tumors demonstrating the most aggressive phenotype.



R-N formula I, 5b The conpounds according to this disclosure show activity
as protein kinase inhibitors. Many di seases are associ ated wi th abnoli nal
cellular responses triggered by protein kinase nedi ated events. These

di seases include autoi mune di seases, inflammtory di seases, neurol ogi cal
and neur odegenerative di seases, cancer-4-cardi ovascul ar di seases, allergies
and asthma, Al zheiner's di sease or honnonerel ated di seases. Accordingly, .
there has been a substantial effort in medicinal chemstry. t;wgind protein
ki nase i nhi RTXs, €Tihatd 8F6s biveadittiepe iraglicatedria gaipet & RAFEITESC THEYMpounds
accor ding t ot BGROSIGE clrkePaOHES Waliogfio wonGiiois (whidtt htenhe

i nhi bitors, ‘especfral [y as FAK.i nhibi.tors. ccordinﬂsﬁo}% &Qgggﬂgngct,
there is prd%ﬂﬁ@@xh“@%a?T%%éﬂ@? | IR oUPHRR, RSGHSH nlﬁg orie or more
conpounds  asgdiefisnadicybes, Bimods reseoishgrcebiir diverses drantacid withtitis and

pharmaceutically.acceptabl a. carri [ Lt hir@sgede, there
i's progided &%&yﬁﬂﬁﬁgﬁﬁo g%g g%?ﬁé@ngsggg&?éﬂg¥%gs?nggﬁent f cancer
Accor di ng t odiseabd, f cardionepadar distpst SUFl %rﬁb?‘&%‘f&ef%‘% 23S i FBHEE Us™H8Y i ned
above for thﬁaggggfacture of a nedicanent for the treatnent of cancer.

bj ects of the enbodi nents di sclosed herein are the conpounds of formula |

and their tautomers,, pharmaceuti ¢ : | i ic forns,
#\é reggrdG%_ Capeer, ?c\éa el %ﬂgiﬁﬁ%@ge&s SRl hted GHABL O TRE

di ast er eoi so ) use, as protein lLdnase

i nhi bitors, e cblbldramoliferaBar thetrdmhyes SRBOr AHElOpFMERRFHAL o TBICUPHe
above-qent i oped, COMMAHNAS 1R ITICARE RiHSs BéenRiade-RRe et htdibneoppiosbHions
contai ni ng them and thgé?_ganutac ure as_ wel as tgelgafd%%kﬁhﬁpﬂ

above- nent | oFEHILC BABORRARKANWE B APAelr haight Mt QFUBE STt TSN o1

i |l nesses, egFRedn@hiion. Of has beategmes: Gadthd ipsoegarsdess sfeniobrsd aptve | i ke
tunors or cancer (e.q. .colorect ; , 8 rRANEs eatic,
gastric, bl a&ﬂ%%?é%vag?i%ﬁc},l&e[?e’ﬁlaﬁ%enﬁlgﬁﬁgﬁngg}’%{se)?lo :R?Q%Ies?%i %:al.u, ki dney or
renal cancer grovthakeAiffseengationy FbRrRISICIOPTORRCT ABPTREMBRLSERFF Lcyde the

cor r espondi ngm&ﬁ!%m R5toR) Bh ABEEN S8 lroReHT RS PTENS et ADER K)o d

Descriﬁ%ion of the In gg&%@@ 1. Deank I,0N Euggskkﬁgn1"alkyl" as used

herei n means cEoBavpcET &8 (CELY aPrrtosgisiSd Xor HPeReHsdSchai n hydr ocar bon

containing from1l to 5 carbon atons, preferably from1 to 4 carbon atons,

such as net hyh vieetdfithe appapropyk beﬁ%@@pggﬂﬂa}fﬁdﬁf nactivigieyapdvide ¥t y| | n-

15pentyl. The & '&is&%%fs%m&&mr&ﬁ@&h&sﬁgeh%@orﬂeﬂmmearg abtadedas def i ned
om

above containing Tr 1 tao 3 carbon, atops. The term/hal ogen’' a ed

herei n neans aﬂl%@h@,id@mfﬁ”ﬁﬁé"ﬁoﬁ%ﬁ?gé,cmﬁwéoé‘?%%fltgesf ?‘uoer |eﬁ%%‘3§§chl orine
and nokg prefigr@alify sehll afdlaeles 2BTdhenct arh¥ ibhiblto4) al | cyl eng as used herein
means a saturated, straight-chain, hydrocarbon containing from1 to 4

carbon atons,.,.pr.ef r 3 s hy kaqe,

et hyl ene, trinet f/(%reg?l%’ Mbﬁmr/é%iﬁ%éhg@g%%s??glg?ﬁw2@2}% 4-but y| ene).
The t er m " ( C3oOnzioyidizokl RyFi mﬁeﬁi@ﬁ@ﬁ% km‘bé*@ww&sﬁhﬁgg WGIFIS%%‘F bon ring
with 253 to 6y phbig 13t @fPdroEXaRRlyeS-RboskensRtatbatedde ardiestki ¢ agr oups
are cyclopropyl, cyclobutyl, cydopentyl and cycl ohexyl, preferably

cycl ohexyl . TAREREFMB®HEt er ocycl y1" as used herein means a saturat ed,
nmonocyclic ring with 5 to 6 ring atons which contains up to 3 heteroatons,
preferably 1 gummdiet eroatons, selected independently fromN, 0 or S and
the remaining ring atons being carbon 30 atons. Preferably at gfasH gne
het er oat om of ,the..rj ' RRI:A D direthas eftheageeerselogutie
independentlyAfg%%$h?9%h%$%%§&%3%§§$Es of such saturated heterocyclic
groups pyrrol Ldinyl, norpholinyl, piperazipnyl O piperidyl, oxazolidinyl, WO
2009/ 024332PCT/ EP2008/ 006834 - 7 - thiaz yl, and the like, preferably
pyrrolidinyl, piperidinyl, nnrpholiﬁéx fayl . The term™a 5 to 7
menber ed heterocycle" as used herein n@%ns satjurated, nonocyclic ring
with 5to 7 ring atons, preferably with 5 i ngatons, which 5 contains
up to 3 heteroatons, preferably 1 or ﬁ“ﬁéﬂeroatons, sel ected i ndependentl|y
fromN, O or S and the remaining ring atonﬁabeing carbon atonms. Preferably
at | east one heteroatomof the ring is N and the renai ning heteroatons are
sel ected i ndependently fromN, O or S. Exanples of such saturated 5 to 7
menber ed het erocycl es include pyrrolidi fygdmuladr phol i nyl, pi perazinyl,

pi peridyl, 10oxazolidinyl, thiazolidinyl, and the like, preferably
pyrrolyl, piperidinyl, norpholino or piperazinyl, nore preferably
pyrrolidinyl or piperidinyl.




The term "heteroaryl" as used herein neans a nonocyclic aromatic ring with
wth 5to 6 ring atons, which contains up to 3 heteroatons, preferably | or
2 heteroatons, selected independently fromN, O or S and the remaining ring
atons being carbon 15 atons. Exanpl es of such heteroaryl groups include
pyrrolyl, imdazolyl, pyrazolyl, trlazog , tetrazolyl, furanyl, oxazolyl,

i soxazolyl, thienyl, thiazolyl, pyridylT pyrimdyl, pyridazinyl, pyrazinyl,
and the like, preferably pyridyl, |ndonI or |n1dazolyl, nore preferably
pyridyl. 2. Detail,ed.Pescription: 20Rl is phenyl, which is unsubstituted or
substituted one of sever al times, preferably one to three tines,

i ndependent |y by al kyl, 0 I ~al ogen,
preferably chlori ?ﬂe or f I*Wﬁ%wg‘fﬁwnsgwe%ﬂﬁw%t&%Ogtorl&(; evtljkalfil
trifl uoromethoxy, heteroqﬁ@&yﬁ&mMm@mﬂybydhﬂuﬁ§ﬁl{hﬂkdﬂé%ﬁkﬂb§ﬁ?buted once

or twice by alkyl or acet F oeMmcl tr@gg%

-C(0)-N1-1-CH2- phenyl - ﬁ&bgdgg%bmﬁ§ﬁ_ ﬁ%gbﬁﬁE% ' eferab%iﬁpy al kyl, -OH,
-0-CH3,5-S-CH3, -S(0)2- Cmsﬁu@q@m#r% }t?rterP‘FYG h‘S NRR'
trifluoromethyl, pyrrolidiubittuteBloped drctivity by 2P qriaodtyineCH phopepezivhy | |

nethyl-piperazinyl, acet az | o SH2- @byl GH2- rldlnyl
-C(0)-NRR . R2is ﬁ@d@gg t@%”ﬁéfgaéf§¥ﬁ£3l?C%$2$%$§£$€ﬁhydrogen or
met hyl, and nore preferalt’y 30hydrogen. R3 is -X-R4. R4 is a) (Cl-C4)al kyl;
prefer abl y (OG3)atkyl (if Bfﬁrbgensdrqgi@s g?_[gd) , - 8- b)

(C3-C6) cycl oal kyl ; prefera ycl ohexy if Xis single bond); c¢) a5 to
7 menbébed heteroBycIe | Rii’s unsubstituted or substituted once or twice
by al kyl; preferahty suchshpﬁﬁmﬁgyﬁﬁ is selected frompyrrolidinyl,
piperidinyl or rmethyl - Hﬁrgpj éHﬂD 1. phenyl, wherein the phenyl is
unsubstituted or substitu i ree ti p eferag once,

hal ogen, al kyl, -0-CHS3, CM@@H%%FW¥$@?@b@@@ﬁg$ S pRspEpst %W%ﬂ%thoxy
preferably by chlorine, qhgmhu&ﬁQnﬁkﬁgtwﬁ&B@u&wz C} trifluoronmethyl; nore

preferably once by chlori [ QALY, sel ected
from pyfidyl, indolyl or éh VP“EWS%%S%ﬁﬁ na%‘thﬁﬂgﬁ?]gﬁg?%gryl is

pyridyl. Xis (CI-C4)aIkyM&natwa@ﬁkayhdp$a4dkﬁgﬁb %bnﬁJcﬁh Brein the
(Cl-C4)al kylene is unsubs&MhM$§gﬂgﬁcﬁ@ﬁ@&hgykggxpnce or twice, preferably
once, by hydroxy, alkyl ogen; preferably by hydroxy, alkyl or
chlorine , nore preferabl9r eﬁ?ﬁ?@xy or 15methyl. R and R represent

i ndependently of each othgrChygnmq&maoﬁaﬁﬁnor€§y§bkywiVEmaﬁeﬂmey t he

significance of R and R ) gﬁﬁg d ondetd@ TRy and t he

si gni fi¥ance of R and R bg) &%ng% u%L+bCS¥{ut£é()% s ted on An enbodi nent
of the invention are the bmhp@nﬁ 1 erdednegiing to fornula |, 20characterized
in that is phenyl Xm!b r&k@ﬁﬂ&%&&ﬁe&uﬂéxﬁ@ P Each Wik hidiogeh @r(él Lalityi ee
times, |ndependen9} 0-CH3, -S-CH3, -S(0)2- CH3, chlorine,

fluorine, -NRR , -CH2: N R tr| oro I pyrrolyl,

_ CH2- pi peri di nyl , eEBphRjERCcey %@Fgﬁ%@§éw§ﬂm§§§elected from pyrrolidinyl,
pi peri di nyl, nnrphollno pi perazi nyl, nethyl -piperazinyl, or
acetyl - pi perazinyl; R2is hydrogen or nethyl; preferably hydrogen; Rdi s a)
(C1-C3)al kyl; b) cyclohexyl; 30c) a 5 to 7 nenbered heterocycle sel ected
frompyrrol d nyl, piperidinyl or nethyl-piperidinyl; d) phenyl, wherein
the phenyl is unsubstituted or substituted once by chlorine, alkyl, -0-CH3,
-N(CH3) 2, or trifluoromethyl; or e) heteroaryl selected from pyridyl,
indolyl or imdazolyl; and - 9 - Xis (G -C4)allcylene, -S(0)2-, or a
singl e bond, wherein the (Cl- Cl)al kylene is unsubstituted or substituted
once by hydroxy or nethyl. Anot her enbodi nent of the invention are
t he conpounds according to fornula |, 5characterized in that 124is a)
(C1-C3)al kyl; or b) cycl ohexyl.



Such conmpounds, for exanple, may be selg%}ed fromthe group consisting of:
4- Et hyl am no- 2- oxo- 1, 2- di hydr o- pyri di ne--3- car boxylic acid [4-methoxy-3-(4-
10net hyl - plpera2|n | -y1) - phenyl] am de;

4-1 sopropyl am n ydro-pyridin

[ 4- et hor y- 3- ( 4XGW3WItO 6' SB% sBed_[ %ir)e 1%3%\%{&?% ﬁ&é&ég 'S tgg bgaparatlon of

4- Cycl ohexyl ami tr-c3nmpoonds, of-foinylai es qbﬁyﬁnedmhevmbm@ﬂhs stene Pl

[ 4- met hory- 3- (4-methyl -pi perazin-|-yl)-phenyl[-am de. 15Anot her enbodi nent
of the inventio ing to formula |, characterized in
that 124is a 5 E%ﬁ?ghég% g?gggﬁggfgﬂselected fron1pyrroI|d|nyI

pi peridi nyl or nethyl - plperldlnyl Such chpoqmq§ for exanple, may be

sel ected fromthe group consisting of_4
202- 0X0- 4- ( 2- pi peri di n-1 -yl - et hyl ani Fo
acid [3-(4-nethyl-piperazin-1-y1l)- pheﬁ?@f
-4-ylam no )-2-oxo-1, 2-di hydr o- pyri di ne-3 oxylic acid
[ 4- met hoxy- 3- (4- net hyl - pi perazi n-1-y1) - phgﬁyl] am de; and

2- 0x0-4-(2-pyrrolidin-1-yl-ethylamno)-1, 2- d|h dr o- pyri di ne- 3- car boxylic
acid 25[ 4- net hoxy- 3- (4- net hyl - plpera2|n Bhenyl ] - ani de. Anot her
enbodi nent of the invention are the conpounds according to formula I,

char acter zed 11t Nalhdih &) BRCY RO BNEKLd kBounSUDSTT LUt ed or

substituted once by chlorine, or . tr|fluoronethyl.
30Such conpounds, fdmdé&@ﬁﬁﬁﬁﬂsﬁﬁ§°§%1%%%%%k%@mfétgmfﬂg ogiRAAconsi st i ng
of: WD 2009/024332Pg§ﬁgP2008/006834 - 10 -

4-1 2- (3- Chl oro- phenyl) ét hyl ami no) - 2- oxo- 1, 2- di hydr o- pyri di ne- 3- carboxyllc
acid (3-fluoro-4- norghpl bén 1yﬁxﬁm@ﬂyﬂavahlde 4-(

(S) - 2- Hydr oxy- 2- phenyl - et hyl am no) - 2- oxo- 1, 2- di hydr o- pyri di ne- 3- car boxylic
acid (3-fluoro-4-norpholin-4-yl-phenyl)-am de; 74-

(S)-2-(3-Chl oro-phenyl)-2-hydroxy-et hyl ageng@] - 2- oxo- 1, 2- di hydr o- pyri di ne-
3-carboxylic acid (3-fluoro-4-norpholin-4-ylsphenyl)-am de; 4-(

(S) - 2- Hydr oxy- 2- phenyl - et hyl am no) - 2- oxo- 1, 2-ti hydr o- pyri di ne- 3- car boxylic
acid (3-pyrrolidin-I-yl-phenyl)-am de;

4-[ 2- ( 3- Chl or o- pheny1) - et hyl am no] - 2- oxo- 1, 2- di hydr o- pyri di ne- 3-car boxylic
10acid (3-pyrrolidin-1-yl-phenyl)-amnm de;

4-1(S)-2-(3-Chl oro-phenyl) - 2- hydr oxy- et hyl am no] - 2- oxo- 1, 2- di hydr o- pyri di ne
3-carboxylic acid (4u@ermt RY bRMRIRnRRBMEAmATDHRimula I as defined above,

4-[ 2- ( 3- Chl or o- pheny1) - 2- hydr oxy- et hyl am nol- 2- oxo- 1, 2-di hydr o- pyri di ne- 3-
carboxylic acid (4-piperidin-I-yl-phenyl)-am de;

1544(S) - 2- (3- Chl or 0- phenyl) - 2- hydr oxy- et hyl am.nol X0- 1, 2-di hydro- pyridin
e- 3-carboxylic abplea\(aa%@ ?mqﬂaqwgfg PPW@ZB%F‘??WE‘thI pheny1) - am de;

4-[2-(3-Chl oro-phenyl nol 0- 1 2- d| y i i ne- 3-carboxylic
acid (4-pyrrolidin-12 Tﬁﬁl%?ﬁgkﬁﬁﬁﬁﬁéﬁﬁ pgﬁ#%gg A% afi8

4'[(5)'2'FNdr07'2'ph68yﬁﬂﬁhhﬁhaﬁkﬁﬂﬁp2}oxo 1, 2 di hydr o- pyri di ne- 3- car boxyl i
c 20acid (4-pyrro|idin-l-y1-3-trifluoronethyl-phenyl)-anide; 4-

[ 2- ( 3- Chl or o- pheny ke etehypbaoimndy] of fomxda 1,, 2- di hydr o- pyri di ne- 3- car boxylic
acid (3-piperidin-1-yl-phenyl)-amde; 4- [ (S)-2-

(3-Chl or 0- pheny1) - 2- hydr oxy- et hyl am no] -Zooxo- 1

, 2-di hydr o- pyri di ne3-carboxylic acid [4-(4fnetlyl - pi perazin-1-y1)-phenyl]j
-anlde 254- [ (S)-2-Hydroxy- 2- phenyIRe{n j NH'

- 2- 0X0- 1, 2- di hydr o- pyri di ne- 3- car boxylic
[ 4- (4- nethyl pi perazin-1-y1)-phenyl] - an%
4-1(S)-2-(3-Chl oro-phenyl) - 2- hydr oxy- et VTE%hno] 2- 0x0- 1, 2-di hydr o- pyri di ne
3-carboxylic acid (3-piperidin-1-yl- phenyl)thlde 4-

[ (S)-2-Hydroxy-2-phenyl - et hyl am no] - 2- oxo- 1, 2- di hydr o- pyri di ne- 3-car boxylic
30aci d (3-di net hyl am no- phenyl ) - am de; fbnmﬂaL
4-[ 2- (3-Chl oro-phenyl) - et hyl am no) - 2- oxo- 1, 2-di hydr o- pyri di ne- 3-car boxy c¢

aci d (3-di et hyl am no; phenyl) 8l it a0 2999 9P AR HEEARRRLLRE834

ro- pyridi ne- 3- car boxylic
4-( 1 -Methyl -piperidin

aC|1



- 11 -

4-[(S)-2-(3-Chl oro-phenyl) - 2- hyci roxy- et hyl am nol- 2- oxo- 1, 2-di hydro-pyridin
e3-carboxylic acid (3-dinmethyl am no-phenyl) -an de;

4-1(S) - 2- Hydr oxy- 2- phenyl - et hyl am nol- 2- oxo- 1, 2- di hydr o- pyri di ne- 3- car boxy!l
ic acid (3-pi peridin-1-yl - phenyl) - ani d&b

54-[(S) - 2- Hydr oxy- 2- phenyl ethylaninoJ 2- oxo-1, 2- dihydro pyridine 3- carboxy

I d [4:(4- t 1 3-trifl fl

[ 253 Chl 5P e, aERy Tt ot BRIt S by, B2 S BRF boxyl o
aci d [ 3-f | umhébithrd. Mm'tdagdasqsmp@aﬂzmaﬁedwm) &hmbengllldel-laim dhsponses triggered

2- 0x0- 4- ( 2- I ihe- 3- j id

10[ )éo (4- ETE ¢ ﬁ%/ﬂj%tgme@g%%nﬁ%ﬂ % e&%&s d#]fk\ég'a?sggf}/ 19&1@(?6 gutgi%{xg\?ﬁ(é/ hfsgasgscl
4-[2-(2- Met @ryyﬂ)se@qehylnawphmca? oo -nEUTRdgpengERtioe pgiskasehe c@cear boxyl i c

acid [3-(4- E@EﬁVQseHlap%ﬁﬁe@ ;ﬂéféz)es %@%%ﬂm@%&ﬁmmer H chsease or hormone-
4-[2-(4-Meth oxy phen 1)-eth an1no]-2-oxo 1,2 f¥rt1|ne 3-.carboxylic

aci d [ 3- (4- Feate 1disriser &fp(pf‘d}ng%)t Bsehsn Pef‘é_ln-pcfélbstantlal ¢ n medicinal

154- [ 2- ( 3- CohrionPhemydprolihyinasd inBbitdrsQXR-ats Sfdlkiky 8¢ Orepipell apenB- car boxyl i
c acid [4 (4 nethyl plpera2|n 1-y1)- phenyl] am de;

4- [(S) r%e t hyl n 2- 0X0- 1;% dro r.i di ne- 3- carboxyl
o ford 13 Areparatis R fye i Ml i Gy paBdiy DRy R ca )
(S)-2-(3- ChhmﬁmmuhamwiﬁhzmﬁyﬂiUm¥MEnhylanlno] 2- oxo 1, 2-di hydro- pyri di ne203
-carboxylic acid [4-(4- acetyl pi perazin-1-y1)- 3- trifluoronethyl phenyl ]
:gmo)c(lg 1 '2 %ocfg r% {_(V gsggca?%érc QF %bg@%@q pharmaceutical composition,

(4- di net hyl g@ﬁtﬁauagﬁg;ﬁ)gr)m(gﬁpg@l)ounds as defined above as active ingredients together

4-[2-(3-Chl %mmhﬁﬁ@%ﬁu@ﬂb)ﬁb@dﬁd&(&c@n&go 1, 2-di hydro- pyr d ne-3-carboxylic
acid (4- dlnethylanlno phenyl ) -am de;

254-[(S) - 2- | oro- - 2- amn 2-0xQ-1, 2- ro-pyri di
o 5 ohr bof FFITEIRS 4 O e A R R o Bbors 3 defhnce o0

4- [ (S) - 2- ( 3tehtaatroerploé nanbye. 2- hydr oxy- et hyl am no] - 2- oxo- 1, 2- di hydr o- pyri d
ne- 3-carboxylic acid [4-nmethoxy-3-(4-nethyl-piperazin-1-yl)-phenyl]-am de;
4-1(9S)-2-( 3 i pyri di ne
203. car boxy Qgérg{: I% JBQ%%H‘%S}%CP%%{EQW 12)}_]/;21'\%1 Hgﬂ'pcgmﬁé( 95 deficdi BYOE s
4-1(9)-2-( 3ﬂ@nn@wéaq§lﬁé m}neél%wﬁ% ﬂéﬂttrﬁalﬂaﬁatﬁéfa@ﬁbxo 1, 2- di hydr o- pyri di ne
3-carboxylic acid (2-chloro-6-nethyl-phenyl)-amde; WO

2009/ 024332 Bl ERZGRBMIERRAts didedosed ﬁm’em are the compounds of formula I and their

(arS%)O)Z(y'( ;?)chlzﬁogf)o %hﬁg%{rﬂ%ﬁi}lﬁgﬁgféﬁﬁ%la % tg,lr%lgo o O)fgnns (%as(iiele(xg({ngergy“ dine3-c

[ (S)-2-(3-Chl oro-phenyl) -2-hydr oxy- et hyl am no] - 2 oxo- 1, 2-di hydr o- pyri di ne3-
carboxylic acid (3-norpholin-4-yl-phenyl)-am de; 54-

[ (S)-2-(3-Chloro-phenyl)-2-hydroxy- et hyl am no]

- 2- 0x0- 1, 2-di hydro-pyricline- 3-carboxylic acid

(4- mor phol i n-4-yl - phenyl ) - am de; [

(S)-2-(3-Chl oro-phenyl)-2-hydroxy-et hyl am no] - 2- oxo- 1, 2-di hydr o- pyri di ne3-c
arboxylic acid (4-carbanoyl-2, 6-di net hyl - phenyl)-am de; [
(S)-2-(3-Chl oro-phenyl)-2-hydroxy- et hyl am no] - 2- oxo- 1, 2-di hydro-pyrid
nel03- carboxylic acid (3-nethanesul fonyl -phenyl)-am de; [

(S)-2-(3-Chl oro-phenyl)-2-hydroxy-et hyl am nol- 2- oxo-1, 2-di hydr o- pyri di ne3-c
arboxylic acid (3-methyl sul fanyl - phenyl) -am de;

44(S) - 2- Hydr oxy- 2- phenyl - et hyl am no) - 2- oxo- 1, 2- di hydr o- pyri di ne- 3- car boxyl i
c acid (3-piperidin-1-ylnethyl-phenyl)-am de;

15(S) - 2- Hydr oxy- 2- phenyl - et hyl am no) - 2- oxo- 1, 2- di hydr o- pyri di ne- 3- car boxyl i
c acid (3-pyrrolidin-1-ylnethyl-phenyl)-am de;

4-[ (2- Hydr oxy- 2- phenyl - et hyl ) - met hyl - am no] - 2- oxo- 1, 2- di hydr o- pyri di ne- 3-
carboxylic acid [ 3-(4-nethyl-piperazin-1-yl)-phenyl]-am de;

4- ( 2- Hydr oxy- 2- phenyl - et hyl am no) - 2- oxo- 1, 2- di hydr o- pyri di ne- 3- car boxyl i c
20aci d [ 3-(4-met hyl - pi perazi n-1-yl) - phenyl] - am de;

2- 0x0- 4- phenet hyl am no- 1, 2- di hydr o- pyri di ne- 3- car boxylic acid

[ 3- (4- net hyl pi perazi n-1-y1)-phenyl ] -am de;

4- ( Met hyl - phenet hyl - am no) - 2- oxo- 1, 2- di hydr o- pyri di ne- 3- car boxyl i ¢ aci d

[ 3- (4- et hyl - pi perazi n-1-yl) - phenyl] - am de;

25442- ( 3- Met hoxy- pheny1) - et hyl am no] - 2- oxo- 1, 2- di hydr o- pyri di ne- 3-car boxy c
acid [ 3-(4-nethyl -piperazin-I|-yl)-phenyl]-am de; 4-

[ (2- Hydr oxy- 2- phenyl - et hyl ) - met hyl - am no] - 2- oxo- 1, 2- di hydr o- pyri di ne- 3-
carboxylic acid [4-(4-methyl-piperazin-1-yl)-phenyl]-am de;



é-0xo-4-phenethylanino-1,2-dihydro-pyridine-3-carboxylic acid
(3-norphol i n 4- 30y| phenyl) - am de;

2- 0x0- 4- (&7 ropyl am no) - 1, 2- di hydr o- pyri di ne- 3- Ci d

(3- nor pho |n- -yI ghenyl) am de; WO 2009/024332PCT/Eﬂ%gggﬂﬁéggg'9

- 2- 0x0- 4- phenet hyl am no- 1, 2- di hydr o- pyrldlne 3-carboxylic acid

[ 4- met hoxy- 3- (4-methyl - pi perazin-1- yl) phenyl] - am de;

2- 0x0- 4- ( 2- phenyl - propyl am no) - 1, 2- di hydr o- pyri di ne- 3-carboxylic acid

[ 4- met hoxy- 3- erazin- \/ d

[ 2- (3- Chl or o2 l((ﬁ ceir)a¥es %f.{i‘f u%g QYe%P} }Blti]agg 18i1'b?tn}s, ?nﬁf’ i CaIKboxyI i c
acid [4-met hmlfh}higlrf( @mte@wmm} Qérdspzahwft nyep)mpqrfbmwounémra@lcamems or

4- Benzenesul fs@aﬂ)ﬂa@éﬂtl@& c%f‘r%gnéms?coﬁltawﬂg greayéﬂm&en?anaa&b%élweg a@Ghed

[ 4- met hoxy- 3% h% % er.azi,n- %v%’dg Iy . ¢

2- 0x0- 4- phend gY na?wd%n i ateameay b°8§2§7P & Bgvgption ©

(3- pi pefi di ndlbess&ﬁyrtpmlﬁybf phnesgsd andadmdéprszhsmmwnééamem}(b mmopycbran‘i no

)-1,2- dihyd der |
Lt RO A R ot . g i

2- 0X0- 4- ( 2- pRERPPTRr dwr Wa)a: 16eieRbn ARy pw.ra%ecagf:%ar bykgmire Aci d
(3-pyrrolidi tynﬂphy)hﬂe)t hytl -ipheahy 1raanfackere of corresponding medicaments or

152- 0xo0- 4- phep hydr o- pyri di ne- 3-carboxylic acid
(3-pyrro|idi§‘§ %&@1 P’prﬁgﬁ‘i‘/sl) ani de:

2- 0x0- 4- phenet hyl o 2- h dro pyridine-3-carboxylic acid
(3-di ethyl anfsEHe YIYSRERY | ) - ani de;

4- ( Met hyl - phenet hyl - am no) 2- 0x0- 1, 2-di hydr o- pyri di ne- 3- car boxyl i ¢ 20aci d

[ 4- met hoxy- 3i{Hefinitidns - p| perazin-1-y1l) - phenyl] - am de;
2- 0x0- 4- phenet hyl am no- 1, 2- di hydr o- pyri di ne- 3- car boxylic acid

[ 4- (4- et hyl phpetazbinsl aws)ea H&}@l%éans @@atéﬁtedaﬁéa ht chain or branched-chain .
aci

2- 0x0- 4- ( 2- pheny pyl am no) - - oxylig

Fas 8- et byl bR ngl“fa%?i’)gffﬂﬁ’éﬁff’] i e eabel e seid
i nvention ar etohiie sednmpouredsyl asldr diprgptloisbpropyl, a-bytylc Banact ebugbde- n t hat
Rdis he geroagéq el ected frompyridyl, indolyl or imdazolyl. Such
conpounds, tgxarrpl e, may be sel ect ed fromthe group consi sting of:

Fooera o Al e RO ke i o M & YL BB <
2- 0X0- 4- [ ( py fiogh an%qakBm;tdw:h) am no] -1, 2-di hydro pyri di ne-3-carboxylic acid
(3-pyrrolidin-1-yl-phenyl)-am de; WO 2009/ 024332PCT/ EP2008/ 006834 - 14

- 2- Ox0- 4- I(pm Qer;a-“%a%%a?tam&d }?e%a{?%ea&s é’u&infay&ﬂ&&wrrb%ﬂﬁe,%re@féegxyl ic
acid (4- pyr r din-1 d 2

trifluor phenyl) - am de; Oxo- 4-
(pyri di n- H%"'t“l*ﬁﬁf)c ng@pd moie@eg?%ﬁé@)orﬁiﬁrl di ne-3 -carboxylic acid
[ 3-fl uoro- 4 (4- et hyl - pi perazi n-1-y1) - phenyl] -am de;
52- 0x02@- [ ( pibe dema 2¢Yi-Gpblhylk)e ami nel- isrdindineymr 0- spgmr:itcﬁ, nesraBheabdoxyl i c
aci d (3-pi pelh}, Qargfor}’ Forﬁﬁﬁﬂ%élf)orﬁmtgq carbon datﬂms preferably from 1 to 3 carbon

2- 0x0- 4- 1 (pyri di n- am noj -1 di'ne- 3-carboxylic acid

[ 4- (4- et hyl ai@prﬁépgﬁsrfng_thylpl}e, ﬁ}b@}qwqmmﬁh&em 13 propylene) or tetramethyléne

2- 0x0- 4- [ (pyK1,4ibatyZny). met hyl ) - ami no] - 1, 2- di hydr o- pyri di ne- 3- car boxylic
10acid (3-di rret hyI am no- phenyl ) - am de;

4[2(3H—Im 4 1 I ar boxylic
o EREA el Ronk @ml,glgzlnh% rr?%rfocgch% silblrganibh Oy ik

[ 2- (1H2$ ndolBgomxn@eqcrwaﬁaramleszwf@x@mnga@ﬂ lsgr@perchy sroaPYREE Srcdearemiby | i ¢ aci d

[ 3- (4- met hyl cpidREAZyEoge )an@hﬁ:[l:}b'e L Qﬂeﬁal 88hdio- 4- [
(pyridin-2- yI nmet h%)@yam m]]l dlﬁyy r o- pyl’lc(;j‘l neﬁ(ﬁ%f}l carboxylic acid

d hyl h
et Y, AR it hsin ot s PORORES TR B o o

( 3- nor phol i n64ing| at(pmeWpcj) cafriadhs; up to 3 heterdgtc@ly(s@pzrferably 1 or 2 heteroatoms,
(pyridin-2- ylsa&kéamhhegﬁﬁwﬁﬂy ffolaa 8r & SYHLRE MY rrérﬁlalﬂﬁ 3@@{&@%@%&%@ d

E ?_: g: g:’&;é? ggﬁﬂ?%%ﬁé @Y&éqfﬂﬁ&yr‘? gegﬁéa&grgyrfj t?le rmg Q 5’12 remamu]g

[ 4- met hoxy- 3hétéroainsydre plquerdazdapeddeptly frohelNyQlor érﬁxaeipleQ ofiugh datfirated

(2 ot hoxy- %%%ﬁ**éﬁ“ﬂmﬁd‘ B Y B B BRSPS o o

-1, 2-di hydr o- pyri di ne 3-carboxylic



acid (2, 6-di net hoxy-phenyl)-am de; 2-0xo0-4- -
(pyridin-2-yl nmethyl)-am noi-1, 2-di hydro-pyri di ne 3-carboxylic acid

(2- chlor t phenyl) am de;

2- 0x0-4-( QB%EWQX - et hyl am no) - 1, 2- di hydr o- pyrldlﬁﬁ; 2mmm053§ lic
30acid (3- nDrpholln 4 yI phenyl) - anlde

2- 0x0-4- (2-pyridin-2-yl -ethyl am no) -1, 22d|hydro pyridine-3 -carboxylic acid
[ 4- met hoxy- 3- (4- nethyl pi perazin-1-yl)-phenyl] -amde; -15-

2- 0xo- 4- [(pyr|d| th am dlne 3-C oxylic acid
(4- car baroy 1! hé 28 taﬁ I %Hﬁﬁy r}%{%l?lﬁ epyrrohg}/ny p18¥ inyl, morph %ng &
2-0xo-4-[(pypgdHMmQLylnethyl) am no] - 1, 2-di hydr o- pyri di ne- 3-car boxylic acid
(4-nor phol i n-4-yl - phenyl ) - an de;

52- 8X?34 [gﬁm diddy 24 ysl ﬂaset hdnhbeadd B@tleroleyae"dashyﬂmepaﬁ HéaRe-=3sa6@akkaxyl i c

aci me

Isulf n am de
-yl - et hyl ani F%¥‘6‘5 ‘”ﬁ@’ﬁ 63 pyFi a&érf’s’rpée%mbb’a%lg > %ng&%f“&s which
[ 4- et hoxy- 3€:éxﬁamet iy | tpi penaarpatoinsy Prefohablyy 1] ca:mZdéTeteawdoms, selected
iogéod‘l[ 2 2- rrg%'r%fg éd?reémyho&trbyb%@}s%h tﬂr(lz %nsi%;ﬂmgr& %M{)g@rﬁ %‘IS&IA%%%&%L: c
embodi ment i greéerﬁ?lﬁéfe@%“ 8¢ X?tﬁ‘g? %ﬂ%ﬁéﬁhﬁtrinﬁﬁs fa”gﬁgg/ ggteﬁ’fatcf"ésr ml a |
conpri sing the siepd iodepapdadegtitong Ny ©osrp® ukrdrofles «fr sorcih aathMtedOSGNE? N H 15

f la 1V, ] f d X
 oprosont s a\%}%{ S Rieatd Eﬁ?&@ﬁﬂrﬂﬁxgﬁﬂ REPHL Al ARedabhingd.ARAVE an
conmpout®d of P¥Z 1a}'1\/l thEQIOF@IRV’> and7 othgh dikes W @H’ qulbéveplt’?féhﬂﬂam ng of

formul a | asnfigphdivd caBPerwingl, arvageiodblt %&rd‘lﬁ‘iﬂ‘,@&z}’pi@&ﬁl‘l@y{Of the pyridine
resi due, wherein such cleavage of the methoxy group of the pyridine can

so b f t la 1, WO
5000/ 024530p EBo0bHGER 5 A bt ghy f ke g?“’%ﬁ%“%g?ﬁﬁ% P erein R
R2 and R3 hateS ringatemsnvhigh efntainy wutod hetereaigas preftrabbioler 2 HReopgrsdi none
am det delr I vagﬁ?l%&i% BOR 9 Rk foonat Sﬁadd, tth@&eraaxam@rrmgcawﬁg Sedthg oétrﬁm A
acce e sa ere ar e U ecC I.nvent,Qn, nma e
Mool b ARt Wf@%pfftsr%@ bt nsBide o Pl PR BE M ™
chemi cal | y- rehzabbﬂ Mp@lyindﬁlranSUchxqaolabessmplmhﬁnenykedli@wlyﬂlr epadd. a
compound of gggmg&{ nﬁkﬁiah &??VJ%C%R&@' %%f@mﬁgya@ﬂe iS@ifl hereof

are illustra epr esentative sche 1 and exanpl es in
whi ch, unl es&gg Y%\’i“@@@?é‘faéﬁp Y R2 and 10 R2 have the significance
given herein before for fornula I. Necessary starting materials are either
commer ci al | y2ahapilaiiDescaptidtiey may be obtai ned by standard procedures of
organic chem stry. The preparation of such starting materials is described

wi thi ntz@pe a@zﬁ%rmaw ggltcﬁwmh@ﬁn%d P shRBrdedd E@zﬁ@&r‘%@@eré}'tiﬂ?@ hefepamy t h
e 0 e it pELLUEY MScEesary, S e mplerialsipte |
t he ordi naryhslsgdn, m@bfembly chlorine or fluorine, -NRR’, -CH,-NRR’, trifluoromethyl,
triftuoromethoxy, heterocyclyl which is unsubstituted or substituted once or twice
by alkyl or acetyl, -CHyp-heterocyclyl, -C(O)-NRR’, -C(O)-NH-CH;-phenyt-R”,
25 -C(QO)-NH-phenyl-R”; preferably by alkyl, -OH, -O-CHj, -§-CHs, -S(0O);-CHs,
‘ chlorine or fluorine, -NRR’, -CH,-NRR, trifluoromethyl, pyrrolidinyl, piperidinyl,

morpholino, piperazinyl, methyl-piperazinyl, acetyl-piperazinyl, -CH,-pyrrolyi,
-CH;-piperidinyl, -C{O)-NRR’.

R® is hydrogen or (C;-Cs)alkyl; preferably hydrogen or methyl, and more preferably
30 hydrogen.

R®is-X-R%,

Rfisa) (C,-Cy)alkyl; preferably (C,-Cs)alkyl {if X is single bond);



organi ¢ chem st. The pyridinone am des of the general fornula | bearing
substituted am no-side chains can be prepared on a strai ghtforward

synt hesi s rting fromanilines of formula Il alg&;

car boxyl g)gzﬂ%?b ?%?rrul alll. The internmedi ate nicotinic | d[a?;rgr‘f de of
formula IV can be further nodified as described below to afford t he desired
pyri di noneam des of the general for nula81. Amines and in parti cul ar

ani | i nes of formJIa II wherein R has the nmeani ng defined herein before are

comercially and met hods of organic
chem stry v\/m%:’(élzijl g 1831?71 %regtmpo%f%ﬁg%gﬂ #YSdg%g%n?q%d?art One of these 25
standard met hod$ tp§ whabered eteremclef whisk icersbsieindion gubstityehenstetie bear i ng
the appropri atig. sUBS}i Sty ARbIHRERo aeﬁmlee@amgjm@m@ Rpipkiigieyl Ot her
met hods i ncl udee Wﬁt}ta%f ﬂ% limted Ctyo the introducti onyagékor %’he
transf or mat i ShMeHYsPiBEIF e lient s at the phenyl ring of N-protect ed anilines
by stanslard ﬂbpﬂmn@ﬂs whEreor Q&mmnglhemnslhsytutdﬁrmwwmwdm tdeépreotions.i on

strategies a e k| ) ar Wethy
2009/ 024332PéTf Pb;80 %R’EQ‘? ik dt@g W(ERS), ardifuobBethyl or

di ne rboxy tes formula |11
wherein A i sUfaorepetbprs frPé‘?é:eréEIinSI)Y Or(%?c:l a&% 09 z{}H?)ége?f
(al dehydes) , u@Aldkorhahlynotagieiaxapladres by c}mjrulibjdr oxybenzot riazol e (activated
esters) and X repl I Q pg and
i odi ne, can Be g%eg%arp’g ggecf%)}r ?%%ﬂ%%(?lﬁﬁi%e%g? ébl(i)glée%u{rhgga}%gi) |§|
al dehyél%s of PfQﬁ?fﬁﬁlYﬁlelhﬂef‘{Wlll%PWdahd X repr esent s a hal ogen sel ected from
chl orine, brom ne and iodine) can for exarrpl e be prepared according to

procedures d 9917 or ahedr on
2002, 58 (32?‘5 156@2@’9 %"’Qﬂene 95%%\/ P e & %‘r‘r%y‘?’het’ee“é Kl e(‘?b?#u ké}lﬁ (Ais OH
and X repr esensubstautedl cawhstgateécﬁnsd ot OFicorprehatzblyi aree, I bydreres alligl ¢rodi ne)
can for exa a4 ChiBRRL dFE efé%a?&)!b rbfy B0
20041063151%/’11?% P%‘??%fﬁghggﬁggxﬂfgs T, Aﬂoiﬁgj eﬁfg OMVe and
X repré %entsme?}ﬁ’il ogen sel ected fromchlorine, brom ne and i odi ne) can for
exanpl e be prepared according to procedures described in WO 2004/ 063151.
15The i nt er médirad R’ niapotsemii cndrpérdiently dé ofch f ghen hadiogemtoer EirCRilkhas t he

nmeani ng defi pegd.. f%aenslct}ﬁﬁ&&@e sfaﬁ aQ@Rf w(td?f{tgan%@@ére@hm@ KYPORRUS, JOf
formula I by two

eavage of the nethoxy
group of theﬂ}‘f;ﬁl‘ﬁ“b‘iﬁi\%cer‘g Q@Wﬁ’érf@eﬂ ‘Feé %%#{ th a strong inorganic
acid in an appropriate solvent (for instance hydrochloric acid 20 in
1, 4- di oxane) AmoethbodimtiteohHylid tivasti@: erve thentenpredidataesording ftor ferrhalaV and

subseqygnt i nfroduct of the side chain of conpound | by substitution
wth su?t abl e rl{ucgeopﬁﬂfths of fornmula VIl wherein R2 and R3 have the meani ng

defined herein befpre at .el eratures to |eId conpoun
formula |. A sim {Qar strdf é’g ’o}"’h‘rcﬁé tbﬁréré‘feél of ué\),sﬁn}xg {’?di nq? ones is
described in e.g. 25W0 ZQﬁﬂésO?rﬂrbaéhdehﬂy PORKODA4DRN3D- WZGGQ%QB&Mi WO

2004/ 063151, and Wttman, : Negr:  Chamud8 (L8 1(02&
5639-5643. b) Introducti onIMofChﬁ)%m@ ﬂ‘%ion]n(cehal n of corrpou% ¢ ¥f—';§ bstitution

with suitable nucl eophil d=H gyl CR aiperidigs e1qoﬁ?ﬁ\[%%d ORShe lrhe

meani ngs defi ned herein be,a@fted aﬁm p’)lrﬂﬂ[dﬁlyg 1;13(51:113@1, aloygiedines sip&adoupl i ng
reactions or Cu- 30 catal i nations general procedures for

C- N and C 0-bond for n’B.tIIB%: W?lﬁearo R O%Pe a‘ngescrl bed in e.g. Kwong,
F.Y., et al., OgR'Lett. Iﬂbmrog@OﬂZI)etEQ;lprs%mbly\Mﬁttmn, , et al., Og.
Lett. 4(6) (2002)yp973, K\q@g)g(,c,lﬁ aiky et al., Og. Lett. 5(6) (2003) 793- 796,
and Burton, G, Og. - ]lg Lhﬂ (23) (2003) 4373-4376) to formthe
nmet hoxypyr| di ne internedi tcég KYIand subsequent cl eavage of the nethoxy
group @b the pyridine residdachynenigered ieatopertseledtédiramgtyrrobdinylnor gani c

acid in an appropriate s i ; drochloric acid in
1, 4-di oxane) to formthe %&m;r@ﬁap['ne H}E%’%@ﬁﬁpg}/ 0 02 HR LNCAR-N

NH Fi3 H1 X ---... -- _p oyl, whgrein the phenyl is unsilbstltuted or substituted
once by chlorine, alkyl, -O-CHa, -N{CHj3)», or trifluoromethyl;
or e) heteroaryl selected from pyridyl, indoly! or imidazolyl; and



Schenme 1 Certain substituents on the groups R', R2 and R3 may not be inert
to the conditions of the synthesis sequences descri bed above and nmay
require %85@}9%585& by standard 10 protecting groups knoWiphfishigsart. For
i nstance, an am no or hydroxyl group may be protected as an acetyl or
tert.-butoxycarbonyl derivative. Alternatively, sone substituents may be
derived fromothers at the end of the Peaction sequence. For instance, a
conmpound of forrmula |I may be synthesized bearing a nitro-, an
et hoxycar bonyl , et her, i jigﬂ': aghd i Qups R, R2
and R3, 15 whi ch%;ubsti tﬁe@ﬂ ?ﬂar. ?’ngﬁ)fl’§g%§%§$}%g§&%’ﬁgﬁtgﬁeg§- (e.g. by
reduction of a nitro grobGpabvlens sapsgstiviedorsubLaNES BN EYROSY 8Et i ve gr oup
(e.g. renmoval of a Boc greugiwi th TFA)), alkylam no- (e.g. by reductive
am nation of an am no group), dialkylamno- (e.g. by alkylation of an am no
group, reducti of : [ PRI . ] ) Lo, tiim 1 um num
hydri de or s%qg\/\e/eriefnehr%?]a?%? g&F él?a{:eﬁ F%Sr:]wfgﬂgw&w gﬁggaﬁ:\gﬁrniggﬁtg?e arln 1;5,]‘0 or
al kyl arfi no gthetaslerizedldy (tati no- (by amide formation froman amino group e.g.
wi th appropriategcyl halsiagles,-ofaMt b appropri ate carboxylic acids after
their activation with egc. ), alkylsulfonylam no (e.g. by reaction
of an am no group with s HY%FXY ‘hl ori des), arylsul fonylam no substituent
(e.g. by reaction of an ami no group with sul fonyl chlorides), hydroxyl -
25(by cl eavayshspmpoundsifabpa ey e priertesiT orp heggrau cqreisyng $fy dr ogenol yti ¢
removal of - _19 - a henzyl_ether or gxidative,cl egvage of - met hoxy
benzyl et her‘?',‘gg}ﬁf{al‘?é?@‘ (Oé{.o’gl.’z'gﬁ}‘y TPYHHES ‘Cérbém’érac‘g)}%'?‘heég‘?’%"a#f)%m a hydr oxyl
group)icor t omathglapiberxdanilidd)-phésili-4ment (e.g. by amide formation froma
carboxylic acid group with appropriate am nes after activation of the
carboxyl i c atistprarslaming-2texchi2-dEpdoepieiding3-coroetis pef [+-oearxidy(s-
chloride), ofefhQl-Fpslihanaihdenslubaldeidb@nt by standard procedures.
Phar maceuti cal conpositions containing a compound of the present invention
or a phar nacedtickdxymaas Bpkallrdibadio-pyndireof-cabokyiic plidf reeeutd-Gal | y
acceptable carrier, are_an ,ohj f the present invention, as is a process
BBl R By g

for their productit ri se‘; bringing one or nore conpounds of
the present hRvgRtd.MRaBRG!: OF HREMNAREE MeitkadddnypRa8ERLARE 18 #dfuland, i f
desired, one or nore other therapeutically valuable substances into a

gal eni cal adtheFACkTired P8R or m t oget her with one or nore phar maceutical Iy
acceptabl e carri ét’s. | n sacotodanesbaed hettloeydavelentd oot fyerodidmybunds of t he
present invention as wel L. as195 t el m%@_uti cally acceptable salts are
useful in the control or blrﬁgeve thSon to}f’q??flrrnesses. Based on their protein

ki nase activity and their antiproliferative. activity, said conpounds are
useful for tﬁé%tcP@Q? thBan&? %é’%f’é’sf’eéaﬁcl’iedg@‘eékﬁﬁ:%?x? FREHEAY or ani mal s

and foyr. the production of. correspondi raceuti cal _co itjons. The
dosageiodepengg% hﬁvé?lp%rﬁ%n é‘éf%’ gy E‘%E‘nﬁ%‘ﬁ%‘é’? nidin e%dcﬁ%%%?r%ﬁcf%dl on,
speci es, 20afje(samehpl piperdiivi ldyldphetydtamides heal th. An enbodi ment of the
invention is a pharmaceutical_ caonposition, containing one or ,m)réa conmpounds
accordi ng t ot b piperdinadlepEng ngegenl @ndiaydrp Ry g3 - @rpgolic aci
phar maceut i CALinytha@e &4 ey GapdriA S -yl)-phenf)Qbligs; apdrbodi nent of the
invention is a pharmaceutical conposition, containing 250ne or nore
conpounds aczardif(p-pordidinvidvhethyhsiiagt 1, -diiydgrpdidmt-3-catboxyliclkedi nhi bi ti on
of tumy gr Om-gfthéﬁgg-gg—%mg?%m-1%)&%}&%?;3-%ﬁﬁ'g-' on is a pharnmaceuti cal

0

conposition, contali’ning one oOr nore co uhds according to fornula | as
active i ngregh&RbSemtodiméief tHea¥cHE0A: aRfthCagRIund SRABRKMEDL femd], ment  of
the invention is a gcpar ceutical conposition containing one or nore
conmpounds of “PEFHIFE P active ingredients together with pharmaceutically
acceptabl e carri €t's for ismhepyleaherentthophepylipneebstituted oo adititutagng, WO

2009/ 024332PCT/ EP2008/ 008834y chEirie, ALASALSE:, -RROFL S taAud@dmkiyt, Dbl adder,
ovari an, nelanoma, neuroblast'oma, cervical, kidney or renal cancCers,

| eukenj as or_| homas Anot her enbaodi t of the invention is the use
of ac npoun&“égBGPBWHﬁ’%%e¥?ﬁﬁﬁnq?ﬁaeng?gfﬁgngﬁ%ﬂPé%ﬁﬁP3E%§Ogorresponding
pharmaceutical conpositions for 5the inhibition of tunor growth. Another
enbodi nent of the invention is the use of a conpound according to formul a
I, for the manufacture of correspondi ng pharmaceutical conpositions for the
treatment of colorectal, breast, lung, prostate, pancreatic, gastric,

bl adder, ovarian, nelanonma, neurobl astoma, cervical, kidney or renal
cancers, |eukem as or 10l ynphomas. Anot her enbodi nent of the invention is
the use of the conpounds of forrmula | as anti-proliferating agents. Another

enbodi nent of the invention is the use of one or nore conmpounds of formula
| for the treat ment of cancer. 15Anot her_ e_nbodi ment of the inve_nti onis a



-21 - ascorbic acid and the i ke. The chem cal nodification of a
pharmaceutical compound (i.e. a drug) into a salt is a technique well known
t o phar maggUuldgalssehen sts to obtai n inproved physi calp@igh6laanissal
stability, hygroscopicity, flowability and solubility of conpounds (see,
e.g., Stahl, P Hand Wrnuth, G, 5 (editors), Handbook of Pharmaceuti cal
Salts, Verlag Hel vetica Chi n1 ca Acts (\WlCA), Zurich (2002), or Bastin,

RJ., et al., Organic Proc. Res. Dev. 4 (2000) 427-435). The conpounds of
for rrul al ca ﬁﬁ@ n be present
in a racem CE fr;??%‘%lé)ﬁeg)%?nﬁ{ Ftﬁ@\‘{ |veg%0£)?fl?'r1 HEP écgﬁ%?ggl%ggﬂﬁbe 10

separ at ed aceot di-fieprod- mﬁm@hﬁ@tﬁmnﬂh‘@@@%e enantiomers. For instance,

di ast ereoneric alts whi ch can he arated stalllz tion are forned
fromthe rackii% anixdrgres-phen é'gB’% H 5\? é%y%‘& rSaWF')‘?mﬁ fe\/lé éfd such as
e.g. D or Leadfshfuculsdonrghotioidyl-pehdi-ambdevel y separation of the
enantioners can al so be achi eved by using chronat ography on chjral

HPLC- pHases $1HSLC-Grghratsmeyt or ke -ehienioChr Swab oG aBHYRYWREh are

commer ci al | y3.ayabkaRlagid ( E’M@bftﬁ@%&gh&a{ 43Chhativharkle conpounds of formula |

and their pharnmaceutically acceptable salts possess val uable

phar macol ogi ¢a{S)rHpdioky-esphehtl- eltia&ardueehﬁoaumﬂ -dihpdrogyridineempobrrgsc show

activity as f I how anti-proliferative activity.
e N IR

Consequent |y npou e present invention are useful in the

t herapy and/ @Hz@ﬁ@hﬁﬂblp}x@n}ﬂf etﬁ&l@hﬁrfd%fﬁbkdl@ 2diiSRIBG PFriding 3ihitpggRes Wi th
known gver - exﬁp{i%s q]’éﬁ b 0 determ nation for inhibitors of PAK;
Assay ptincip Wéﬁ\' tp§ aasrg is based on a biotinylated substrate
whi ch is pho ry SBylem@ 2PARSRRAMVLAL bR e- The
phosphor yl atg t%z ﬁggﬂf@%% d&nya |1|E)1 osphotyros%'e rmnoé eonal

anti body conjugRoedicgridr4 W@P%@Ylﬁ@éﬂ%l’lheﬁ’é’ GRiitkise. As FAK proteinthe FAK

Ki nase Donai n fr Sf9 use tr.at oep‘tllnd (FAK—397)
Nt er ni nal 3‘5&31(5 g%’l%o %ﬁgg"w 5%??“@-3&5?)%%@ %%V‘%%f“ﬁ?) i ﬁfaz
Anti - phosphotgrbmgﬁmemdrﬁhpqﬂenﬁnakl -gnghich Pl BORPT66 per oxi dase COI’]] ugat e (Sigma

Cat. No.5964.) Kinase activity was determ ned_in mVl Hepes 7.3
cont ai M ng 0401862F3-Eblerohanl)(RbrdiexprthyanEdl @so@alz deki’dmIBH B21), 1M

TCEP (Pi er ce3LathoxiR-acidQ4 I hrolidin; -{IM-MHdoZom Byl AleNABYMOHe; 10 | t M adenosi ne
triphosphate. WD 2009/ 024332PCT/ EP2008/ 006834 - 22 - Enzyme reaction in

pol ypr opy! ene-[plat@iloroSitepAstihghkdtalrie otpil p-daddo-pyfidiee-3-diGidic ATP15 2add

di luted conp t 4i ncubate for 30 mn 5stop
wi t h EDTA15 %@ﬁ%yﬁﬁéf%ﬁﬁggﬂ%$ pg ggﬁéléeal iquot Wash 4 tines with

10?_ pi PBSh( 5 Roeder- ﬁ%&rox#@ szileﬁﬁ&:ll%ﬂ mindHdidxoon- Qiﬂm};&% -iAlin200Caribstylit ed

anti - S (0] SN % bovi ne serum

al bumpg(?BgA) F@X@@—W B d?lgasfé‘ﬂﬁ%‘ic"r%%éym% ’&a%lﬂfaé times with 100 pl PBS 15
Addi tion of t jc acid
realgelnt (ABTSQclz éilgm %ﬁg?égl?’%ﬁm?; %@?g&ﬂdﬁégﬁ%ﬁ% gcg%)) ?%BTS tlabl ets
(Roche Cat. anmaémiy -plEnylatsrads (50 mg) are dissolved in 125 nl ABTS

Buf f t t mo0 d. Th
nhi bi tér;ei G &@?@myﬂwugf—ﬁgfa%vﬁg PerHRdr B L TTE R T sof tware
(1 D Busi ness 3Sathatglaracidt [d-(4-r@thyl fopatazishrepheniidenidabl e 1 Exanpl e No.

25 4-[(8)-2-Hydroxy-2-phenyl-ethylamino}-2-oxo-1,2-dihydro-pyridine-3-carboxylic
acid [4-(4-methyl-piperazin-1-yl)-phenyl]-amide;
4-[(5)-2-{3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-0x0-1,2-dihydro-pyridine-
3-carboxylic acid {3-piperidin-1-yl-phenyl)-amide;
4-[(8)-2-Hydroxy-2-phenyl-ethylamino]-2-oxo-1,2-dihydro-pyridine- 3-carboxylic

30 acid {3-dimethylamino-phenyl}-amide;
4-[2-(3-Chloro-phenyl}-ethylamino]-2-0xo-1,2-dihydro-pyridine-3-carboxylic
acid (3-dimethylamino-phenyl}-amide;



1050 FAK inhibition [pM 0.143 2d 0.093 6aa 0.216 2a, 2b, 2c, 2f,2g, 2h,
2q, 2s,2x, 3, 4a, 4c, 4e, 41, 4m 4n, 40, 4q, 4s, 4v, 4y, 4aa, 4ab, 4ac,

4ae, 6b, , 6bm 6n, 60, 6p, 6r, 6t, 6y, 6Z, 1-2.000
Ant i pr ol i‘SerZé] Q?Végécti vity: 25The activity of the presen m%ﬁ%@ﬁ%gs as

antiproliferative agents is denonstrated by the foll ow ng biol ogi cal assay
Cell Titer-@oTm assay in HCT 116 cell s:11The Cel I Titer-d oTM Luni nescent
Cell Viability Assay (Pronega) is a honbgeneous mnethod of determ ning the

nunber of vi in cul ased., V\D.2 102433 /006834 -
23 - on quan?ﬁ@f#@ﬁb@f‘”?ﬁé&“ﬁiﬁg’g?eg’éyﬁft,hyia |1%Cﬁgzgf”gon§?sd%§'%é E%@ggce of

met abol i cal | §-cadtoxyle acial (B slimp@Tlamige-pheryb-grhidean col on carci noma, ATCC- No.
CCl -247) were cultivated in RPM_ 1640 gedi umw th d uta&)( I %I njjtrogen,
Cat - No. 61878-16963 Hydragy5-phepyreteipmingdriivo medihydogha o 2 Rer 0o i 35
(PBS)); 100Uatit $3-plpepein- Civll-phientllQapdd; nl streptonycin (= Pen/ Strep from

I nvitrogen Cat. No. 15140). For the assay the cells were seeded in 384 well
pl at es,5 10004d &9} Hydroxywdhphenylreth Hemingind -oved) UdihyPreepyishne-gagrbprdict est

conpounds verg4agdded o). skl AHS- yDoNeeMidShe@PSp AR aRgdd;r om 30 pMto 0.0015
pl vl (10 concen??gti%r?g,P%?S di Iy{t?t ed). ,&fter mgpdays the 10 Cell Titer-d oTm

assay was don€?2aeaThishonthehl)-bthglantiss |r Loke-02sdibfdrbipgridinat-achanybe .
(CellTiter-@d 81&%—5‘&(@0@—?‘?@%@%13era\[ln"’—‘i)«'%!)'— Senf$SR)ae; f oM Promega) . In brief:

the cell -pl af'€ S equi | to room‘t'enperature for approxi mately 30

m nutes and bhep, §he nebil Tl BimGoR M A8 pae Hrivas-addadkqiidhed content s were
carefully m ieg forlwéS, m nut'es, t |ﬂ?uce cell lysis. After 45 mnutes the
| uni nedtent srghActbeipernmstibaierA8Md%r 2, (scanning mul tiwel |

spect r ophot o L, | ] oebhahl s st . day . di um__.RP W th
G ut aMAXTm | q%?ﬁéil}d&ga ﬁ,ﬁﬂe&z’lﬁ?&?’.‘a@ﬁ:@%g%??&%%?V&%ﬁg%?f{%ﬁgF4135) ,
Pen/ Strep (| auit3-tEerthitaipeNnsin-15040enyi2emE116 (ATCC- No. CCl -247): 1000
cells in 60 p.1 per || of 38 |l plate (G.einer 781098, pC ear-plate
Whi te) After FadhrmighhRc ot cniaaEoba Hod SRrIoRH B ZHIDHY,

| nduct i on ( Taedtpepimathilpipeearpotiytisphehl]-@pnident rati ons): 25 In order to
achieve a final concentration of 30 pM as hi%gest concentration 3,5 41 of
10 mv tonpourd2seciiomephenylpnthpaminelditeodo-di-dbydy-podneS-garbmwti a.  Then
step e) of thgqdilutdhaRRiReadil sndasatlRadidel ow, was fol | owed. I n

order to achieve the second highest to the | owest concentrations, a serial
dilution wi tRk-[d$)-2ydroxstoepisenolf ethyl3misag-2F atd- Daveithyd e pyritiing 3 tcarbokdicpr ocedur e
(a -e) as 30descki [ [ far. I d hi ghest concentration
add 10 pl of TS B Pl Egﬂr?pé)ﬂl}ﬁél??gg%o pl di met hyl sul f oxi de
(DVMSQ) b) di lyut e 8x3 EnRyrb fhiays2 h0dmky-letyZ6hinh] - DMRO) 2l dihidib pyBEE di | ution

rzzw_ (r (238 ults 3I-cr:]1rb90x\}lf\ﬁr! alc?d [\IL\}A—(tfibacgt?f —gi%ggagi%'gf—?l?%—grilﬁgcq;o%%t %ﬂ%hgnl\}/!l]t—gml '6;5112M )

4-{(S)-2-Hydroxy-2-phenyl-ethylamino}-2-oxo-1,2-dihydro-pyridine-3-carboxylic
acid (4-dimethylamino-phenyl}-amide;
4-{2-(3-Chloro-phenyl)-ethylamino]-2-o0x0-1,2-dihydro-pyridine-3-carboxylic
acid (4-dimethylamino-phenyl)-amide;

25 4-[(8)-2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridine-
3-carboxylic acid (2,6-dimethyl-phenyl)-amide;
4-{(8)-2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-2-oxo-1,2-dihydro-pyridine-
3-carboxylic acid [4-methoxy-3-(4-methyl-piperazin-1-yl}-phenyl]-amide;
4-{(8)-2-{3-Chloro-phenyl}-2-hydroxy-ethylamino]-2-0x0-1,2-dihydro-pyridine-

30 3-carboxylic acid {2,6-dimethoxy-phenyl)-amide;
4-{(8)-2-(3-Chloro-phenyl}-2-hydroxy-ethylamino}-2-oxo-1,2-dihydro-pyridine-
3-carboxylic acid (2-chloro-6-methyl-phenyl)-amide;



c) dilute each concentration 1: 47,6 (3,5 ul conmpound dilution to 163 ||
media) d) add 10 ul of every concentration to 60 pl nedia in the cell plate
resultin 0@054/&% concentration of DMSO: 0.3 %in evgh EEVM%SOO(BSAI

and resulting in f6 final concentration of conpounds rangl ng from 30 uMto
50. 0015 uM Each conpound is tested in triplicate. |Incubate 120 h (5 days)
at 37C, 5% CO2 10Anal ysis: -Add 30 pi "8l Titer-d oTm Reagent (prepared
fromCell Titer-d oTm Buffer and Cel | Ti ter-G on Substrate (Iyophilized)

purchased fr r.0 sha S, at rature
-incubate fu {R"FP @e@%gwpﬁé%‘vﬁtz kPyd(goxyt ¢ %?15 tire x\%l %dik{yapcﬂgt&{mg

Measur enent : 3~cubokgic agd Z-arethaxy- Gﬁmﬁthﬂmehftn}@pﬁé@ﬂﬁophot onet er (V\al I ac)

Lum nescence node ﬁ(BrCS sec/read, 477 r.m.ne | 0 u5| ng a

non-1inear céife-% *QIRLOFPQC“%TZYW%XY( ?rf%'iﬁﬁ?érior]réé%msb% Y8 -putd

Gui | ford, Supiepoxiiifhid\(¥-miborphdlincopphargh-anide;gni fi cant i nhi bi t| on of HCT
116 cell viability was detected, which is exenplified by the conpounds
shown in Tabkd(Sh-2- (Ba@hlerc&theExla\f?ﬁh)eirm* ~eth B0 fa(e -axpe] , P-giftydio-pyraBee-2m 3. 691

4d 1.249 2a, 32840241 &l 4%‘[8 Rolirk@-v2Ph »anZWe 3, 4a, 4b, 4c, 4i, 4m 4p,
4q, 4v, 4y, Zam, 0%1%'” . rg,l YBB%{’) 0, 6r, 65, 6t, 6U, 6v, 6W, 6ad,

6ae 0. 500- 154QQQ 2- @5cﬂibﬁb flﬁmipmmﬂ)ﬁiragcahgﬂhmgmta st B2iditweint-ppidiand t hei r
phar maceutic sal di canents, e.g. in the
form of phar gaé‘éuﬂ%lc a? 20&%%%%0 ozﬁg%n?%%ﬂ;%‘ %Ienﬂ%i cal conpositions can be

admi ni st er ed 4qf Gl ChRiokh- P)é?lyf)meh‘)tcﬁf)ﬂ’ @cilylﬁﬁ’alﬁld?hswxocp ﬁ%ﬁ'@?iﬂ%ﬁﬁe— dragees,
hard and soft gel atj ne ca o ut.i 03@6 enul si ons

2009102%332P@:’FF@P%68P@(§%§3‘3 ane Yld?h? ¥ ons. The adninistration can,

however, als ed [ ec in.t £ ries, or
parenteral | y2 gse)gze ﬁ&to PR, bnaﬂ #‘yl n%eg[h’%rﬁlmsogl%u%l ogg%hﬁpcpgﬁ’gé\t}éé)rrentl oned
phar maceut i cé‘l’rca&@wﬂ@@mil(érmsetb}éfnﬂfbe&’lmb@aﬂhé@lidﬁy processing the conpounds
according to this invention wt ceutl cally ., inert an| c 5 or
organi ¢ car r f&FY:2-0Ed0sE-PheBt i %{’P*(?ﬁ 8r"x8e1r?1 Gﬁgflr\?é%?”’[dﬁbef%(ﬁf tifc,

steari c aci dsci@(3-pipesdinal-timedtytiphlyyl l-drkidecan be used, for exanple, as such
carriers for tablets, coated tablets, dragees and hard gel ati ne capsul es.
Sui t abl® car #HEDs2-HodrospRiphgeilathyamioapuixes), hﬁ@ydlfﬂoﬁ)’r@kfmﬁﬂc@bowél@et abl e

oi I's, waxes, jfjalfpy368Mlin-3Yheh@A0shedniguiddRol yol s and the |ike. Depending on
the nature of the"active substance no carriers are, 10 however, usually

eI s i gl o St v
gl ycerol , é%rﬁ g agflf 'gﬂfﬁ]eﬁﬁ[ P{%"ekﬁm g”&ﬁﬁe g;glrar%i ers for supp05| tories
are, for exaqp(l &1 dﬂ@,hw-?h cl-eBALABNOD -8k 9.0 MAXRS oy 8hS - &AMyl qui d of

| i qui d pol yol s an eutjcal conpositions can, noreover,
cont ai ﬁgpresé?léé%“l (4rasthyr BIPSBEpt - Vﬁig’reg&f lizers, wetting agents,

emul sifiers, col or fiav n L gthe
osnotic pr es%u ®- E'l’é’g e@}y amlﬁﬁslg]%glydmewrs gérg gdrlr{)g’%ilél aiigs &/%ﬁeypcan al so
contain stil Iplmtdzerl-vhmharp)éham@ai |y val uabl e subst ances.
4-(Methyl-phenethyl-amino}-2-oxo-1,2-dihydro-pyridine-3-carboxylic acid
[3-(4-methyl-piperazin-1-y1)-phenyl]-amide;
25 4-[2-(3-Methoxy-phenyl)-ethylamino}-2-oxo-1,2-dihydro-pyridine-3-carboxylic
acid [3-(4-methyl-piperazin-1-yl)-phenyl]-amide;
4-[(2-Hydroxy-2-phenyl-ethyl}-methyl-amino]-2-oxo-1,2-dihydro-pyridine-3-
carboxylic acid [4-(4-methyl-piperazin-1-yl}-phenyl]-amide;
2-Oxo-4-phenethylamino-1,2-dihydro-pyridine-3-carboxylic acid (3-morpholin-4-
30 yi-phenyl)-amide;

2-Ox0-4-(2-phenyl-propylamino}-1,2-dihydro-pyridine-3-carboxylic
acid (3-morpholin-4-yl-phenyl)-amide;



A pharmaceutical conpositions conprise e.g. the follow ng: a) Tabl
Formul ation (Wt Granulation): ItemlIngredients My/tablet . Conpou

formul a |
125 105 30

M crocr

831

10

15

20

25

30

%fé@/ﬂ%)gsgz 500 2. Lactose Anhydrous DTG (di refggw\%gmg%%&ép

St a- Rx1500( pre- gel atinized starch po

stalline Cellulose 30 30 30 15(1)3 MNIIT 1 Total 167 1

2-Oxo-4-phenethylamino-1,2-dihydro-pyridine-3-carboxylic acid [4-methoxy-3-
(4-methyl-piperazin-1-yl}-phenyl}-amide;
2-Oxo-4-(2-phenyl-propylamino}-1,2-dihydro-pyridine-3-carboxylic

acid [4-methoxy-3-(4-methyl-piperazin-i-yl)-phenyl]-amide;
4-[2-(3-Chloro-phenyl)-ethylamino}-2-oxo-1,2-dihydro-pyridine-3-carboxylic

acid [4-methoxy-3-(4-methyl-piperazin-1-yl)-phenyl]-amide;
4-Benzenesulfonylamino-2-oxo-1,2-dihydro-pyridine-3-carboxylic

acid [4-methoxy-3-(4-methyl-piperazin-1-yl)-phenyl]-amide;
2-Oxo-4-phenethylamino-1,2-dihydro-pyridine-3-carboxylic acid (3-piperidin-1-
yimethyl-phenyl)-amide;
2-Ox0-4-(2-phenyl-propylamino)-1,2-dihydro-pyridine-3-carboxylic

acid (3-piperidin-I-ylmethyl-phenyl}-amide;
2-Oxo-4-(2-phenyl-propylamino)-1,2-dihydro-pyridine-3-carboxylic

acid (3-pyrrolidin-1-ylmethyl-phenyl)-amide;
2-Oxo-4-phenethylamino-1,2-dihydro-pyridine-3-carboxylic acid (3-pyrrolidin-1-
ylmethyl-phenyl)-amide;
2-Oxo-4-phenethylamino-1,2-dihydro-pyridine-3-carboxylic

acid (3-diethylaminomethy!-4-hydroxy-phenyl)-amide;
4-(Methyl-phenethyl-amino)-2-oxo0-1,2-dihydro-pyridine-3-carboxylic

acid [4-methoxy-3-(4-methyl-piperazin-1-yl)-phenyl}-amide;
2-Oxo-4-phenethylamino-1,2-dihydro-pyridine-3-carboxylic acid [4-{4-methyl-
piperazin-1-yl)-phenyl]-amide; and
2-0x0-4-{2-phenyl-propylamino)-1,2-dihydro-pyridine-3-carboxylic

acid [4-(4-methyl-piperazin-1-yl)-phenyl]-amide.

Another embodiment of the invention are the compounds according to formula I,

characterized in that

R* is heteroary! selected from pyridyl, indolyl or imidazolyl.

Such compounds, for example, may be selected from the group consisting of:
2-Ox0-4-](pyridin-2-ylmethyl}-amino]-1,2-dihydro-pyridine-3-carboxylic
acid {3-fluoro-4-morpholin-4-yl-phenyl)-amide;
2-Oxo0-4-{(pyridin-2-yimethyl}-amino]-1,2-dihydro-pyridine-3-carboxylic
acid (3-pyrrolidin-1-yl-phenyl)-amide;

et

nd of

g grade)
6 30 4.

67 167



20 Manufacturing Procedure:
purified water.

sui tabl e .m
item5 ar}’gb
For mul ati on:

10 15 10 25

10

20

25

30

D)

Item I ngredients My/capsule 1. Conpound of formula I
500 2. Hydrous Lactose 159 123 148 34- Corn Starch 25 35 40 70 4.

5. Magnesium Stearate 1
2-Oxo-4-|(pyridin-2-yimethyl}-amino}-1,2-dihydro-pyridine-3-carboxylic
acid (4-pyrrolidin-1-yl-3-trifluoromethyl-phenyl}-amide;
2-Oxo-4-[(pyridin-2-ylmethyl}-amino]-1,2-dihydro-pyridine-3-carboxylic
acid [3-fluoro-4-{4-methyl-piperazin-1-yl)-phenyl] -amide;
2-Ox0-4-{(pyridin-2-ylmethyl)-amino]-1,2-dihydro-pyridine-3-carboxylic
acid (3-piperidin-1-yl-phenyl}-amide;
2-Ox0-4-[(pyridin-2-yimethyl}-amino}-1,2-dihydro-pyridine-3-carboxylic
acid {4-(4-methyl-piperazin-1-yl)-phenyl}-amide;
2-Ox0-4-[{pyridin-2-ylmethyl}-amino]-1,2-dihydro-pyridine-3-carboxylic
acid (3-dimethylamino-phenyl}-amide;

4-[2-(3H-Imidazol-4-yl)-ethylamino]-2-oxo-1,2-dihydro-pyridine-3-carboxylic

acid [3-(4-methyl-piperazin-1-yl}-phenyl}-amide;
4-[2-(1H-Indol-3-y1)-ethylamino]-2-ox0-1,2-dihydro-pyridine-3-carboxylic
acid [3-(4-methyl-piperazin-1-yl)-phenyl] -amide;
2-Oxo-4-](pyridin-2-ylmethyl)-amino]-1,2-dihydro-pyridine-3-carboxylic
acid (4-dimethylamino-phenyl}-amide;

2-Oxo-4-| (pyridin-2-ylmethyl)-amino]-1,2-dihydro-pyridine-3-carboxylic
acid (3-morpholin-4-yl-phenyl}-amide;
2-Oxo-4-](pyridin-2-ylmethyl)-amino]-1,2-dihydro-pyridine-3-carboxylic
acid (2,6-dimethyl-phenyl)-amide;
2-Oxo0-4-{(pyridin-2-yimethyl)-amino]-1,2-dihydro-pyridine-3-carboxylic
acid [4-methoxy-3-(4-methyl-piperazin-1-yl)-phenyl-amide;

2-Oxo0-4-{ (pyridin-2-ylmethyl)-amino]-1,2-dihydro-pyridine-3-carboxylic
acid (2-methoxy-6-methyl-phenyl)-amide;
2-Oxo0-4-[{pyridin-2-ylmethyl}-amino]-1,2-dihydro-pyridine-3-carboxylic
acid {2,6-dimethoxy-phenyl)-amide;
2-Ox0-4-[(pyridin-2-ylmethyl)-amino}-1,2-dihydro-pyridine-3-carboxylic
acid (2-chloro-6-methyl-phenyl}-amide;
2-0x0-4-(2-pyridin-2-yl-ethylamino)-1,2-dihydro-pyridine-3-carboxylic
acid (3-morpholin-4-yl-phenyl)-amide;
2-Ox0-4-(2-pyridin-2-yl-ethylamino)-1,2-dihydro-pyridine-3-carboxylic
acid [4-methoxy-3-({4-methyl-piperazin-1-yl)-phenyl]-amide;

1. Mx itenms 1, 2, 3 and 4 and granulate with
I!)' 2. Dry the granules at 50C. 3. Pass the granul es through
| ui prent. WD 2009/ 024332PCT/ EP2008/ 7

2000/ G 504! P : _
mXx Tor three mnutes; conpress on a sui tagﬁ%ﬁ%ﬁ@g@ﬁ%

4. Add
Capsul e
5 25 100

Tal c



2 25 Total 200 200 300 600 5Manufacturing Procedure: 1. Mx itens 1, 2
and 3 in a suitable mxer for 30 mnutes. 2. Add itens 4 and 5 and m x for
3 mnutes. 3. Fill into a suitable capkule. 10c) Mcro suspension 1. Wigh
4.0 g glass beads in custom nade tube GL 25, 4 cm (the beads fill half of

t he tube) r t vort ex.

5 add 2 m e gu R R dﬂml v LSRN 10 ) and
vort ex. 15@0156éﬁ33§?@§7%*§p§ dlﬁ?eéh}(l ﬁuﬁ?'ﬂ@idefor light protection. 5. Prepare
a counter balance for th for 4 hours, 20/s in a Retsch m ||

(for sone S%Q§Pﬁn[é@§1%2t56m2ﬁlyﬂo%?@ohﬂ nghgéro"l)yﬂdme 3-cartboii€r act  suspensi on

from beads asd (- ﬁ]mhbz@yer}g p@tm}f»;) hingde: (100 tim on a filter 20hol der,
coupled to a recipient vial by centrlfugatlon at 400 g for 2 min. 8. Myve

extragt to :ﬁ@asm{(psggzdwmmﬁhemyi)gamlﬁepeatdﬁﬁc&mpygdixmet}ncesh@mhcvoI unes(here 1
m steps) un?c%/\dhet allsléé nﬁ a)rea hed or extract is clear. 10. Fill up to
final vol un® i 5% AT ARThobgEhi ze. 25 The fol | owi ng exanpl es are
provi ded t bh < AN\ the true scope
O “whi oh | 2 oag-4 QRS 3 2 1 o P ik R 0t bt

nodi fi cati owd danehexyradé- merﬁwlrmp@“ﬂ@eédﬂav@be@é}am@ﬁt #mdni t hout departing
fromthe spirit of the invention. - Experi.nent al rocedur es Precursor

1 4-1 odo- 2-ATBRAYR=Rydin fyd: eﬁlyéf’ém%}(éelmd"]é%é PATEBEG§%
2- WHDOXYPYJc[deQﬁet{l@X)lg (8-me2By pTBérhzib N -HOShedy i Tihides cool ed to 5 -78C and
t-BuLi (13 m of 1.7 Msolution) is added which results in a color shift of

t he sol uti Q@ndth@%;@b&aﬁleho iyel |p@(er@§’ dmgehe Prépardtiog af tSar@nipeomirafure is
continued f

%TP@% 'lq ) ﬁ =80 <f2for another 30 mn. After cooling down to
-78 C, N(2- rlny?ém%’e }%ﬁ(}plﬁ-rrethylformmdl ne (3.08 m, 22 mml) is
added within a few mnutes. Stirring is continued for another 30 mn at -78
Cand 45 mpy 1 m xture i s now cooled to -40 C

n- BuLi (15. %Qc?mg%%o@p&]_ {11?)?% aq?’é added and stirring at that
tenperature is continued for 90-120 mnO Af tqn.cooling the reaction mxture
to -78 C, a pre-cool ed solution of |1od| e (0.1 g, 40 nmmol) in 100 M THF
is added via syringe until de- col oR2 o0 -stQps to occur. Stirring at -78
Cis continued for another 30 mn, ﬁt @ tion mxture is 15 all owed
to warmup to OC before the m'xture is quencked with 150 m of saturated
Na2S263- sol ution and 100 m of water. The formed precipitate is dissolving
and the solution is loosing its color sIo during stirring overnight at
RT. Purification is acconplished by pk §{(par ation and extraction of the
aqueous phase with diethylether. The corrbl ned organi ¢ phases are washed
with 1IN aqueousw}l;&‘ém R2 Qha$§ eHeUh @dn@ieh &%ﬁﬂ&!ﬁl%@déﬁ!’f@d%@@é hermaterapfshri ne.
After drying a vap rat ?n of solv 1%? raw product is furnished.
The product |sq’6{ﬂg1@?? é,r %Orél?ﬁ ’f?&?l%?%dp 9m65| ng a heptan/ et hyl
acetate (9:1) elwuen |eI ‘-ﬁ 19% of the desired product.

Thor oughly dri et Jﬂb e i Qmy %%& as well as inert gas atnosphere has
to be applied for all reacti ons. 25Precursor 2 4-1o0do-2-nethoxy-nicotinic
acid 2-Methyl -2-butane (1.0nl), sodi umdiHydrogenphosphate (1.0g, 7.4mol),
water (7ml) and sodiumchlorite (0.69,R6Mmol) were added to a stirred

sol upon of 4-iodo-2-net hory-pyri di ne- 3- carbal dehyde (0.74g, 2.9nmml) in
tert-butanol 30 (10ml) at OC. After 10 nminutes the reaction was poured into
an aqueous solution of formc acid (1M 50m) and extracted with ethyl

s (oom) TG B0 A DR 1, 2070
d 0
50001 62433080 T bR GEE AR dock §e B0V

wherein such cleavage of the methoxy group of the pyridine can also be

performed before step a)

25 to give the compounds of formula I,



- 2 28 - the organic layer dried (MgSO4) and concentrated to give the desired
product as a yellow solid (0.43g, 549 . General Reaction Procedure for
Am de Cou Iing
N- ( 3- Fl uo8-29%B¢35hol i n- 4-yl - phenyl ) - 4- i odo- 2- net hoxy-H CBt0dkTde 5
Thi onyl chloride (0.27nl, 2.7mmol) and a catal ytic anmpbunt of DVF was added
to a stirred suspension of 4-iodo-2-nmetihexy-nicotinic acid (0.4g, 1.4mol)
in DCM (10mL) and the reaction was heated to 45C. After 1 hour the reaction
was cooled to roomtenperature and conceptr@}ed under reduced pressure to
give the crude acid chloride. 10The, aboye ciiude acid chloride (0. 4g,
1.28mmol) in DCM (2.5nm) was added Ft'e T Teey sol ution of
3-f 1 uor o- 4- nor phol i n- 4-yl - phenyl am ne{ 0. 387g,| 1. 70mml ) and tri et hyl ami ne
(1.0mtl, 7.2mmol) in DCM (10nl) and tpge & FOn stirred at room
tenperature. After 20 hours the reactiontwas diluted wwth DCM (20m) and
wat er (10nl) was added. The |ayers were separated and the organic | ayer
dried 15 (MgSO4) and concentrated undgg rgﬁgced pressure to give the
desired product as a crude brown sol i d’"Bifther purification can be
acconplished by trituratiop:wtde.dii [ I 1.0, 2% yield); Tr =
1.67 min, mz (ES) W, eﬁ) ; ES@.d IEB have &%Qne%m/ng%tf?o?ﬁmla I aségtgned a%cﬁ}ey
4-Ch|oro-2-oxo-1,21dihydno-py{idine-s-cargox }ic acid i
(3-fl uoro- 4- o B}tféﬂqupe@ml§lp glfﬂaf@ﬁ)v/%) COFFROYESS © ormula I, or a pharmaceutically
4- 1 0d0-2- 0X0ackepdalsle hyytcthereply whith Re- Sbfrar dfaky piegenadrvention, may be prepared
(3-fluoro204; mor phol i n-4-vyl - nyl )-.anl : : _
N- ( 3- Fl uor o- HX ﬁ%fﬁﬁoé i nl‘:-nffzx’i} I @Eﬁeegéﬂl)c?ﬁ% ?(gé%e- BRET H%%(f/’-f ﬁ?%%‘tc?lh}arﬁ%aaeg was
suspended i ncapDLs.$expIPESSCBOMIGN BAd KhimgpaEe 2 compawt ofAke oFmulado@ir s t he
reacti on was, celdcduBcdIamRpeMRe salt UiereandaoniasRtkat byl tedetioweguced

pressure to give the crude product as.a 7.3 ratjo,of .the chLora ; . odo
products (O. %@&S?mﬂveé‘:}fgf 1436’%rﬁx?fflp% 7 E@? : "(]%Iﬁ-ﬁt}ﬁe%sf %te‘é{’:g;’ R?réng 1.50 mm
mz (ES) (M-Rj-havetthe Agwbratingiven henen dishve fdesomived Method sertinghe
formation of .a.byiidopeam denahasnaagiold oF M and, MWhes@inad By shagaldhe

nmeani ng defined herein before, all %her rj doneanj de derlvatLYes of

fornul a V WhBFEFHIR Otﬂa‘é‘?a’i“ﬁec%ﬁ@éfﬁriy ng Eiéjfrf:%ﬁ‘%e? TR pBiERe TETE bEen
prepared fol ieniingl withinohsiepmprodeieraepddsan i ng fiteam:t kgeBBeloomigspondi ng
ani Iines of farmla Ll whergi. aﬁgﬁlﬁﬂ‘%c&% ?tﬂlgﬂ&agﬁgﬂs ned halghie hefore via

internedi ate nicoti neam des o ) a __Furtther transfornﬁilo to the
final pyri dopededogegrasedeytaipase ilysratedcutrpiT sRte REBRIFRF YOSt hods A
or WO 2(1096£24:32R&%:¥. EP2008/ 0116834 - 29 - Ceneral Reaction Procedure for
Am nation of Methoxypyridines

2- Mt hoor y- N HORGROR! Liflidts XF uhNEMer) 18t iPY ety Sl iAol ni cot
nam de Under "I'n as at nosphere? ] ) .

4-1 odo- 2- met Heatss 10 03-PEEEpERn A SERightipHand sTpthess FRuwe saiting iR apesy, 0. 34
mol ), Cul (3f RBmiB 11 Bnd dridiH®tarbodyibsdifabinyila 2. Thedhayedienzadsinde (13. 2

nmg, 0.068 mmol.) an P4 45 . 68 L) are.mxed and evaporated and
MPished wi t nocid Qﬁ’h&i Gt L 6 PP OB 3 g“F?«P')‘b%nc'fijlf"“' Watfors B

2- (am nonet hyksjreppyiidnoreaind®s bithe @erstaldonpiyla Br e added and t he seal ed tube
is heated for approx. 20h at 90C. The reaction mxture is treated with 10

m ethyl 10 aggiat8d idParibuliiZilardoCRrRbQ If WheriQMC halHe mda2hing @sfiadde
separated, extracted, washed, d

i ed,. and the, solvent ,is _evaporate¢d. The
et s PR S i e Ry BreteTeR i pERuP s b 3uERdhAsE
Accor di ng t oof hgizabahemes ortiidesrenfailad 16 ohost [skilledimtitei oh @fe of Hieot i nam de
of geng%al f Qtraﬂq%ﬁ‘ ﬁe{thd(’)&{gqsr ﬁl'erl'ﬁgﬁcﬂoﬁ%g.tﬁen&rfets?m\{rfg LiieviBan naridekined

her ei n befor e, . her nicotinam de derivagives, of fg%nula V& wher ei n
121, R2 and 3PPropHae SubKBUtRIRATGN IO Fe P HEPRIdNDH REPE REFE BEBAYr epar ed
followi ng a tubrde! B@ PleogRdihiRedStartht nrddrtvi hadeorthe spasdimgioandi i nes of

formula Il wherejn |It' has;the neand i . i r I
internediateS%FﬁgFPﬁé%&F%gée ?fPéﬁﬁﬁﬁg“%%ge@gggﬁg{S*?%ﬁ%%gfﬁgiF%%Oﬁo t he
final pyridonsgamicdbsmitryf Bnotagtion kndudepratecioorpitiastpiad apodecbraimep B95het hod C.
CGener abg Reacty;phy iBvpegdures for Synthesis of Final Pyridin-2-ones Exanple 1
Met hod A

2- 0x0-4-[ (pyridin-2-yl met hyl)-am nol -1, 2-di hydr o- pyri di ne- 3- car boxyl i ¢ acid
(3- 25fl uoro-4-norpholin-4-yl-phenyl)-am de The m xture of

4- chl or 0- 2- oxo0- 1, 2- di hydr o- pyri di ne-3-carboxylic acid

(3-fl uoro4-nor phol i n-4-yl - phenyl) - am de and

4-i odo- 2- oxo0-1, 2-di hydr o- pyri di ne-3- carboxylic acid
(3-fluoro-4-norpholin-4-yl-phenyl)-am de (0.115g) obtai ned above was added
to a stirred solution of 2-(am nonethyl)pyridine (0.053g, 30 0.49mmol) and

~ NN oA




NVR (400 MHz, d6-DVBO)™ 8 = M5 (ES-E): mz 2a 4-[2-(3-Chloro-
E)geplyl) et hyl am no)I 2-0xo|—1, 2-di hydro- pyridi ne-3-carboxylic acid

uor o: i n-4-yl - phenyl)-amde 13.04(1 H, 1 H, br
s.), 10.5% &*@29{1? 7.68 (1 H, dd), 7.22 (1 H, s§ %‘?m“j?asﬁ%‘}sg
7.29 - 7.26 (2 H m, 7.10(1 H, dd)698(1Ht)612(1H d)373
-3.71 (4 H m, 3.53 (2 H, c4)296~1?93(4Hrr)290(2Ht)471&
473 2b 4- ((5) 2- Hydr oxy- 2- phenyl - et hyl am no) - 2-oxo-1, 2-di hydr o-

pyri di ne- 3- car boxyl d h I h 1 d 3.
(1 H s), 11 lojaa F%C%gO%ﬁ’ItESSO(f%Or”i‘goﬁilﬁ; A}f“HIAItO ¢ négHy(f‘eﬁQ‘“gsgyb 3 ele o
d), 7.39 - 7ciBdri@e),H, hpdrogéh. 133Kdthﬁes dd) OAK OCI(alicyiH qayboxﬂa%( 1) H o), 5.79

, d),
gl4g 3 é 5 ? 1%&11’0%%%;@%32‘5&& gétwaéd7éfers§ ahd }(4&};?&561@ h’%iéén seldetdPfibh H M,

4-[(S)-2-(3- ehflpa%bﬁéwiyn@or%w&r@Wétpﬁwéﬁ%aﬁ%ﬂfd%&%@f‘*ﬁ“faupﬁ‘gfa?“&%yr. di ne-
3-carboxylic acid (3- fluoro-4-norpholin- 13.07(1 H, s), 11.16(1 H, br.
? )1 (iOJHMdéI Pytitling )élﬁe}ﬁrdé’ingfoﬂd;uldﬂ)l iAi’s Blan@ K tdpresdnts a7h34Q8871 splgcteditrpin )

1 G a atcdrain 81
. 570 - Sy e ot kol eqril o e T B 2o
-4-y| - pheny 1 Pras éséesggbe(un M\TOr?f)/&?gl? gg @8@ Agh., et al,, etra edron 2002

58 (32), 6329-6341.

Pyridine carboxylates of formula III (A is OH and X represents a halogen selected
10 from chlorine, bromine and iodine) can for example be prepared according to
procedures described in WO 2004/063151.

Alkyl pyridine carboxylates of formula III (A is eg. OMe and X represents a
halogen selected from chlorine, bromine and iodine) can for example be prepared
according to procedures described in WO 2004/063151.

15 The intermediate nicotinic acid amide of formula IV wherein R’ has the meaning
defined herein before can be further reacted to compounds of formula I by two
different ways {scheme 1):

a) Cleavage of the methoxy group of the pyridine residue by e.g. treatment with a
strong inorganic acid in an appropriate solvent (for instance hydrochloric acid
20 in 1,4-dioxane) to form the pyridine-2-one intermediates of formula V and
subsequent introduction of the side chain of compound I by substitution with
suitable nucleophiles of formula VII wherein R® and R® have the meaning
defined herein before at elevated temperatures to yield compounds of formula I.
A similar strategy for the synthesis of aminopyridin-2-ones is described in e.g.
25 WO 2002/079192, US 20040044203, WO 2004/031401, WO 2004/063151, and
Wittman, M., et al,, ]. Med. Chem. 48(18) (2005} 5639-5643.

b) Introduction of the side chain of compound I by substitution with suitable
nucleophiles of formula VII wherein R and R® have the meaning defined
herein before applying e.g. Pd-catalyzed cross-coupling reactions or Cu-

30 catalyzed aminations (based on general procedures for C-N- and C-O-bond
formation with aromatic iodides described in e.g. Kwong, F.Y., et al., Org.
Lett. 4(4) (2002) 581-584, Wolter, M., et al.,, Org. Lett. 4(6) (2002) 973,
Kwong, F.Y., et al,, Org. Lett. 5(6) (2003} 793-796, and Burton, G., Org,



Exanpl e Systematic name NVR (400 MHz, d6-DMS0): 6= MS (ES+): raiz 2d
44(S) - 2- Hydr oxy- 2- phenyl - et hyl am no) - 2- oxo-1, 2-di hydr o-

di id (3- lidin-1- yl-ph I ,
Dyt oG € 7cL (3 pyrrolt din 1yl phemyl o gL 1 9
7.23 (2 H n), 7.08 (L H t), 6.84 - 6.79 (2 H n), 6.25 (1 H d), 6.08 (1

H d), 5.76 (1 H, d), 4.81 - 4.77 (I Hi8nm), 3.48- 3.46(1 H m, 3.33 (1 H,
s), 3.23-3.20(4H m, 1.97- 1.94(4 H, m 419 2e 4-[2-(3-Chloro-

phenyl) - et hyl am boxyl
(3-pyrro|id¥n-1- gHgﬁJP@fﬁﬁghgzg%sé%?¥“Fﬂ“ tﬁT%%%ﬂ??X HgTﬁeI%§S , 10.67
(1 H t),7.42 (1 Hand)substqdmt cleaadd of(tDe hethmjxy gﬂn@@f thebyﬂﬁm(eZeSHiuerW 7.05 (1
!_l’?) 1"5)1 (g ﬁ7 ﬁr)l H, g;éreaé%ezx? h’strgx)rﬁ m%%,t?ag c(e;]acﬁm Q‘g)lppr@prla?te @éhvé?lzt (ﬁ%4 a 5%
437 & 439 2f 2- owestaan(BW? wzagmirfﬁt hwdyoxam)n@l forip Ehdenya?'Hldﬁﬁf. di ne-
3-carbaexyli c aci dofmulapyrrolidin-1 - phenyl)-amde 12.93 (I H, s),

11.22(1 H d), 11.11

O O s H
1 R*=N
R \Hjﬁ\m ‘R:-:
vil
R ~ R
A Y i \N N NH
I g —  H ] 5 L
X
X 0O ONMe —N 3

Hit v ‘\\\ R\ ; ///’ R 1

Vi

Scheme 1

Certain substituents on the groups R', R* and R’ may not be inert to the conditions
of the synthesis sequences described above and may require protection by standard
10 protecting groups known in the art. For instance, an amino or hydroxyl group may
be protected as an acetyl or tert.-butoxycarbonyl derivative. Alternatively, some
substituents may be derived from others at the end of the reaction sequence. For
instance, a compound of formula [ may be synthesized bearing a nitro-, an
ethoxycarbonyl, an ether, a sulfonic acid substituent on the groups R', R* and R?,
15 which substituents are finally converted to an amino- (e.g. by reduction of a nitro
group or cleavage of a suitable amino protective group (e.g. removal of a2 Boc group
with TFA}), alkylamino- (e.g. by reductive amination of an amino group},
dialkylamino- (e.g. by alkylation of an amino group, reduction of an appropriate
acylamino group with lithium aluminum hydride or Eschweiler-Clarke reaction
20 with an appropriate amino or alkylamino group), acylamino- (by amide formation
from an amino group e.g. with appropriate acyl halides or with appropriate
carboxylic acids after their activation with CDI, EDC etc.), alkylsulfonylamino (e.g.
by reaction of an amino group with sulfonyl chiorides), arylsulfonylamino
substituent (e.g. by reaction of an amino group with sulfonyl chlorides), hydroxyl-
25 (by cleavage of a suitable hydroxy protective group (e.g. hydrogenolytic removal of



(1H t), 857 (1 H d), 7.80 (1 H td), 7.37 - 7.29 (3 H m, 7.07(1 H, ),
683)684(1Hrr)681(IHd)624(1H dd)601(|Hdd)467(2
H 3.22 3194Hr’r)196-192(4Hr’r)3902 S 3- Chl or o-
pheny1) - ZWF?)?BP&%V et hyl am nol - 2- oxo- 1, 2-di hydr o- pyrl @’%@‘%ﬁoxyll C
acid (4- dinethylam no- phenyl)-am de 13. 01 (s, 1H), 11. 14 (m 1H), 10.88
(t, 1H), 7.51 (s, 1H), 7.41-7.36 (m 5K; 7.33 (d, 1H, 7.27 (t, IH, 6.72
(d, 1H), 6.07 (d, 1H), 5.87 (d, 1H, 483(m 1H), 342(m 2H) 2.86 (s,
6H) 427 & 429 2h 4 2-(3-Chl oro- phenyl) - 2- h dr xy-. eth n 0XO0-

2- di hydr o- pPFrash siaer %r %@&awhewe ?’ ef &'pemeth s?% B b er?’ e?lgﬂ ﬁﬂéryu ani de
12 98 (s, 1Hwilliddisd@ds (echer ldphthedi. fBm (4 , hylikdxyl Br&ib}(6; tdH) ,cathodBmide37 (m

4H), 7.33 (d m%7 (d, 1H),
4.83 (m 1H) Sub%!_gllgnt #@E’ﬂld%@%t}xa?m?gﬂ da‘ca hc?aczpd7 ,Céf(J pw%ﬁ)ggp @igtez H 467 &
469 - 32 - E)agmgméer activation of the carboxyli ic acid group with Cpl, EDC etc or

5 conversion to an acyl chloride), or to a sulfonamide substituent by standard

procedures.

Pharmaceutical compositions containing a compound of the present invention or a
pharmaceutically acceptable salt thereof and a pharmaceutically acceptable carrier
are an object of the present invention, as is a process for their production, which
10 comprises bringing one or more compounds of the present invention and/or
pharmaceutically acceptable salts and, if desired, one or more other therapeutically
valuable substances into a galenical administration form together with one or more

pharmaceutically acceptable carriers.

In accordance with the invention the compounds of the present invention as well as
15 their pharmaceutically acceptabie salts are useful in the control or prevention of

illnesses. Based on their protein kinase activity and their antiproliferative activity,

said cormpounds are useful for the treatment of diseases such as cancer in humans

or animals and for the production of corresponding pharmaceutical compositions.

The dosage depends on various factors such as manner of administration, species,
20 age and/or individual state of health.

An embodiment of the invention is a pharmaceutical composition, containing one
or more compounds according to formula [ as active ingredients, together with

pharmaceutically acceptable carriers.

Another embodiment of the invention is a pharmaceutical composition, containing
25 one or more compounds according to formula [ as active ingredients, for the

inhibition of tamor growth.

Another embodiment of the invention is a pharmaceutical compaosition, containing
one or more compounds according to formula I as active ingredients, for the

treatment of cancer.

30 Another embodiment of the invention is a pharmaceutical composition containing
one or more compounds of formulal as active ingredients together with

pharmaceutically acceptable carriers for the treatment of colorectal, breast, lung,



Systematic nane NIVIR (400 MHz, d6-DVS0): 8 = M5 (ES-E): nmlz 2i
4-[(S)-2-(3-Chl oro- phenyl)-2-hydroxy- ethylam no]-2-oxo-

ri di ne- 3-carboxylic acid (4 pyrroI|d|
Fﬁéez{%%enyl) amide 13.08 (1 H, s), 11. 18(1(#“*%W%”@“?4 10. 74 (|
t), 8.05(1 H d), 7.54 - 7.51 (2 H m, 7.41 - 7.29 (4 H m, 7.19 (I H,

1, 2-di hydr.o
trifluor ottt

H,
d),
m,

6.10 (1
3.17 -

H d), 5.91 (1 H, d), 4.85204.81 (1 H n), 3.57 - 3.51 (2 H

3.15 (4 H nm), 1.89 - 1.86 (4 H m 521 & 523 2,

2- 0x0-4-[(pyridin-2- yl methyl) 1, 2-di hydr o- di ne- b 1i
acid (4- pyrPoiRE ﬁaqcxgﬁilc,gastpp,, Q%F &?@Tlmlmélﬁ%’é‘?ﬁ/olnggrﬁ agggiﬁ’cei‘%a{l 10>|E|y !s)c

11.28(1 H, didndilorGend darderstpukeidsbr (Amphona)s, 8. 05(1 H, d), 7.79 (1 H,

td),

7.54 (1 H dd), 7.37 - 7.29(3 H n), 7.19(1 H d), 6.03 (1 H d), 4.67 (2

H

2- 0x0-4-[ (pyri
acid [ 3-

s),

d), 3.18 5

11.27(1

10

15

20

25

30

%t 5&60#1‘1}6% %he891ver;txc§161s(fﬂie tise r@f 4‘§§n;%’ﬁnd accordmg to

C%Wi’(ﬁglofg
He iblfibiti®n)of tubdorQBowth. H t), 8.59 - 8.54 (1 H m,

Another embodiment of the invention is the use of a compound according to
formula I, for the manufacture of corresponding pharmaceutical compositions for
the treatment of colorectal, breast, lung, prostate, pancreatic, gastric, bladder,
ovarian, ine!anoma, neuroblastoma, cervical, kidney or renal cancers, leukemias or

lymphomas.

Another embodiment of the invention is the use of the compounds of formula I as

anti-proliferating agents.

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

formula I for the treatment of cancer.

Another embodiment of the invention is a method of treating cancer comprising
administering to a person in need thereof a therapeutically effective amount of a

compound of formula 1.

Another embodiment of the invention is a method of treating cancer comprising
administering to a person in need thereof a therapeutically effective amount of a
compound of formula [, wherein the cancer is colorectal cancer, breast cancer, lung
cancer, prostate cancer, pancreatic cancer, gastric cancer, bladder cancer, ovarian
cancer, melanoma, neuroblastoma, cervical cancer, kidney cancer or renal cancer,

leukemia, or lymphoma,

The compounds according to the present invention may exist in the form of their
pharmaceutically acceptable salts. The term “pharmaceutically acceptable salt”
refers to conventional acid-addition salts that retain the biological effectiveness and
properties of the compounds of formula I and are formed from suitable non-toxic
organic or inorganic acids. Sample acid-addition salts include those derived from
inorganic acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid,
sulfuric acid, sulfamic acid, phosphoric acid and nitric acid, and those derived from
organic acids such as p-toluenesulfonic acid, naphthalenesulfonic acid,

naphthalenedisulfonic acid, methanesulfonic acid, ethanesulfonic acid, citric acid,

)-amno] - 1, 2-di hydro- |d|ne- arboxyllc
el ;

fl u@’rf@ﬂhi-lé ﬁmrféf WP“faﬁPﬁe‘?féﬁFfﬁSPoi‘ "38113 ATIRiE Yo( 1



7.79 (1 H td), 7.65 (2 H, dd), 7.40 - 7.27 (3 H n), 7.10 (1 H, dd), 6.97"
(1 H t), 603(1H d), 4.66 (2 H d), 3.00 -2.88 (4 H, n), 2.46 - 2.40(4
H m, 2. :1% H, s) 437 21 4-[2-(3-Chloro- phenyl)-ethyl am nol -
2- 0x0- 1, ZW& Y632 pyri di ne- 3-carboxylic acid (4 pyr r oP¢ HEFRO48/006834
yl-3- trlfluororrethyl phenyl)-amde 13.06 (1 H, s), 11.21(1 H, br. s.),
10.56 (1 H, t), 8.05 (1 H, d), 7.51 (128, dd), 7.42 (1L H s), 7.35 - 7.26
(4 H nm, 718(1H d), 614(1H d), 3.53 (2 H, q) 317- 3.14 (4 H m,
2.90 (2 H t), 1.89 - 1. 505 & 507 2m 4-| Hydr oxy- 2-
phenyl - et hy| asprhe] amdzafy&dhq 1é@d|TWd?}I$m“ﬁ?}'rmG¢1ﬁéat8mcaf ts*o%wmta':%}mcal
(1 411 % E rl OH dlb Pordpouhl-@etd Qﬁ&@%ﬂb’is a RSNy wallkdewd 3o Ba;&ﬂacdrdgmsl) o

s 44 (2
H d), 7.36 Ch‘**?“ 1y 't G%ainﬁpfé"’ﬁ%(ﬂfwgaﬁ)“% Sy"*ﬁ‘f%l ﬁablg‘?f Xg‘é’bmg %8 (1 H(
nm, 3.54- 3. A8wqblitHand)spluBilitBof Gormpoymdis Kheeny.g., $tadb PHlar8bWezmpth ﬁ:} 487 -
32 -SEglrml € (¥ Ls® MRL h@hARNEF MVR k4001 MHZ a1t 67 IVBOMelv&ia “@hiﬁﬁé"‘)ﬁ&cmmz 2n 4-
[2-( or O(VHCA}, Ziirich (2002), or Bastin, R.J,, et al., Organic Proc. Res. Dev. 4 {2000}

427-435).

The compounds of formula I can contain one or several chiral centers and can then

be present in a racemic or in an optically active form. The racemates can be
10 separated according to known methods into the enantiomers. For instance,

diastereomeric salts which can be separated by crystallization are formed from the

racemic mixtures by reaction with an optically active acid such as e.g. D- or L-

camphorsulfonic acid. Alternatively separation of the enantiomers can also be

achieved by using chromatography on chiral HPLC-phases (HPLC: High
15 Performance Liquid Chromatography) which are commercially available.

Pharmacological activity

The compounds of formula I and their pharmaceutically acceptable salts possess
valuable pharmacological properties. It has been found that said compounds show
activity as FAK inhibitors and also show anti-proliferative activity. Consequently
20 the compounds of the present invention are useful in the therapy and/or prevention

of proliferative diseases and ilinesses with known over-expression of kinases.

0 determination for inhibitors of FAK;

Assay principle

The ELISA-type assay is based on a biotinylated substrate which is phosphorylated
25 by the kinase (“autophosphorylation”). The phosphorylated peptide is detected by

antiphosphotyrosine monoclonal antibody conjugated with horse radish

peroxidase. As FAK proteinthe FAK Kinase Domain ( KD) from baculo S5 was

used. Substrate peptide (FAK-397): N-terminal labelled with biotin: Biotin-GO-

VSVSETDDYAEIDEED (MW2538). Anti-phosphotyrosine monocional antibody
30 PT66 peroxidase conjugate (Sigma Cat. No.5964.)

Kinase activity was determined in 50 mM Hepes pH 7.3 containing 0.01% Triton
X-100 {Roche Diagnostics Cat. No. 14942521), ImM TCEP (Pierce Cat. No.
20490), 1.0 mM MgCl;, 10 uM Na3VO4, 10 uM adenosine triphosphate.



phenyl) - et hyl am no] 2-oxo-1, 2-di hydro- pyridi ne-3-carboxy4ic acid
(3- piperidin 1 yl - phenyl)-am’de 12.99(1 H s), 11.23 (1 H br. s.), 10.70
(1 H t), g H s), 7.43 - 7.31 (5 H m, 7.16(1 H tI) 6.92(1 H, d),
6. 68( 1 HWH)ZWWJ? {1 H d), 3.65 -3.56 (2 H, n), 3.24 PCTERPSPKSH ' 2l 97
(2 H t), 1.74- 1.64(4 H m, 1.63 - 1.51 (2 H, m 451 &453 20
2-0x0-4-[(pyridin-2 ylnmethyl)-am no]--122-di hydro-pyridi ne- 3-carboxylic
acid (3- piperidin-I-yl- phenyl) am de 13.04(1 H d), 11.07 (1 H, br. s.),
8.57 (1 H d), 7.78 (1 H, td) 37 - 7.29 (3 H m, 7.24(1 H s), 7.12 (1
H t), 6.93 Emymereictioninggol lepgplates 01 (I H, d), 4.66 (2 H d), 3.12-
2 ([)? §4 H( ngc,éﬁ 1. ngnﬂl 60 (4 H, rr) 1.53 Volurb2(p {2 H, m 404 2p

S)-2-(3 oro n oxy- eth Lam noj - 2- oxo-
1, 2-di hydro- byrldl ﬁlgg %ymw acid [4)f (4- et hyl - pi per azi n-
1-y1) - phenyl - ami ded @w@d cemppind), 11. 16(15H, d), 10.85 (1 H, t), 7.51 (1
H s), 57.45-37.27 g(a@g—hcm,mﬁlg}gyr(lg H d),6.07(1 H, d), 5.93 (1 H, d),
4.83-479 1H'{2’bf 49° (1 H m 3.08 -3.05 (4 H m, 2.45 -2.43
(4 H m, 2.%1 (3ngubey %3913%84 2q 4- [(S) 2- Hydr ow- 2- phenyl - et hyl ani no]
- 5 stop with EDTA

Wash/Detection:
10 — Transfer of 50 pl aliquot
~  Wash 4 times with 100 pl PBS (Roche Cat. No. 1666789)
~  Addition of 50 pi 1:3000 diluted anti-phospho-tyrosine PT66 Mab (12 mg/ml)
in ¢.5% bovine serum albumin(BSA.)/0.05% Tween20/PBS for 60 min
—  Wash 6 times with 100 ul PBS

15
Addition of 50 pl 2,2"-azino-di-(3 ethylbenzthiazoline) sulfonic acid reagent(ABTS
reagent = ABTS Buffer (Roche Cat. No. 10473300)/ABTS tablets (Roche Cat. No.
14942521 )- 2 tablets (50 mg) are dissolved in 125 ml ABTS Buffer ) reagent for 60
min. Absorption at 405 nm/0.1 sec was measured. The inhibitory avtivity (IC50)
20 using a non-linear curve fit (XLfit software (ID Business Solution Lid., Guiiford,
Surrey, UK))

Table 1
Example No. IC50 FAK inhibition [uM]

i 0.143
2d 0.093
baa 0.216

2a, 2b, 2¢, 2,2g, 2h, 2q, 25,2%, 3, 4a, 4¢, 4e, 4i, 4m, 4n,
40, 4q, 4s, 4v, 4y, 4aa, 4ab, 4ac, 4ae, 6b, 6g, 6, 61, 6m, 6n, 0.001-2.000
6o, 6p, 61, 6, 6y, 62, baa, bae

Antiproliferative activity:
25 The activity of the present compounds as antiproliferative agents is demonstrated
by the following biological assay:

CellTiter-Glo™ assay in HCT 116 cells:
The CeliTiter-GloTM Luminescent Cell Viability Assay (Promega) is a

homogeneous method of determining the number of viable cells in culture based



2- 0x0-1, 2-di hydro- pyridi ne-3-carboxylic acid [4-(4-nethyl- -
piperazin-l-yl) phenyl] amde 12.81 (1 H s), 11.15(1 H d) 10.86 (1 H,
t), 7.43 &ﬁ H, 4 (2 H t), 7.29 - 7.25 (2 H m, $2 H d), 6.05
(1 H d), 5’.2?@?@133%1 d) 4.79 - 4.76 (1 H m, 3.51 - %CTZ{%PZE‘%%S% 3.08 -
3.05 (4 H m, 2.45 - 2.43 (4 H m, 2.21 (3 H s) 448 Zr
4-

1, 2-

1

7.

5
(S)-2-(3-Chloro- phenyl)-2-hydroxy~2ethyl am no] - 2- oxo-
3.0

di hydr o- pyri di ne- 3-carboxylic acid (3- piperidin | -yl - phenyl) am de
3(1H br. s ), 11.16(1 H d), 10.78 (1 H t), 7.51 (1 739-
28 (4 H, nyn quantgation of therATR pyésert, which signalsiihe paesgnce @f mqbthalbr ),
6.10(1 H d)zqfBe81 H br. s.), 4.84 (1 H dd), 3.57- 3.51 (1 H m 3 18
(4 H br s), 1.67 (4 H br s), 1.56 (2 H, br s) 467 8( 469 - 34 - Exanple

Systemati ¢ nﬁ§| 4 Our'%Mathi()lon carcin )na ﬁ’g@g—}\lo ﬁi(ﬁ%:)wgrer éﬂl&v £ in

2- 0x0-4-| | ne- carboxyllc
acid [4- (4 R@Mﬁyalﬁé%mér@z |w1th @hya eMir)wta@ﬁeaeCaQNq6§1§7@401@) 5%1.13 (1
H t), s10. 29pddH chr - ssum 8.(B@s,( 1édgmd) . Caf-19d. (Haibb  (FBS)); 100Units/ml
penicillin/100pg/ml streptomycin (= Pen/Strep from Invitrogen Cat. No. 15140}
For the assay the cells were seeded in 384 well plates, 1000 cells per well, in the same
medium. The next day the test compounds were added in various concentrations
ranging from 30 uM to 0.0015 pM (10 concentrations, 1:3 diluted). After 5 days the
10 CellTiter-Glo™ assay was done according to the instructions of the manufacturer
(CellTiter-Glo™ Luminescent Cell Viability Assay, from Promega). In brief: the
cell-plate was equilibrated to room temperature for approximately 30 minutes and
than the CellTiter-Glo™ reagent was added. The contents were carefully mixed for
15 minutes to induce cell lysis. After 45 minutes the luminescent signal was

15 measured in Victor 2, (scanning multiwell spectrophotometer, Wallac).

Details:

1st. day:
- Medium: RPMI 1640 with GlutaMAX™ I (Invitrogen, Cat-Nr. 61870}, 5 % FCS

(Sigma Cat.-No. F4135), Pen/Strep (Invitrogen, Cat No. 15140).
20 - HCT116 {ATCC-No. CCl-247): 1000 cells in 60 pl per well of 384 well plate
(Greiner 781098, uClear-plate white)
- After seeding incubate plates 24 h at 37°C, 5% CO;

2nd. dav : Induction (Treatment with compounds, 10 concentrations):

25 In order to achieve a final concentration of 30 uM as highest concentration 3,5 pl of
10 mM compound stock solution were added directly to 163 pl media. Then step e)
of the dilution procedure described below, was followed.

In order to achieve the second highest to the lowest concentrations, a serial dilution
with dilution steps of 1:3 was followed according to the procedure (a -e) as
30 described here below:

a)  for the second highest concentration add 10 ul of 1¢ mM stock solution of
compound to 20 pl dimethyisulfoxide (DMSO)

b)  dilute 8x 1:3 {always 10 ul to 20 pl DMSO) in this DMSO dilution row
(results in 9 wells with concentrations from 3333,3 uM to 0.51 pM)



t), 7.44 (2H, d), 7.28(1 H d), 7.32 ( 2 H n), 6.89 (2 H d), 6.07 (1 H,

d), 4.65 (2 H d), 3.09 (4 H m, 2.50 (4 H n), 2.24(3 H, s) 419 2t

4-1(S) - 2- Hydr oxy- 2- phenyl - et hyl am nol - 2-oxo-1, 2-di hydro-

pyri di ne-BOCAIWBIEi ¢ acid (3- di nethyl ami no- phenyl ) -HEiERIBIOEE (1 H s),

11.04(1 H, d), 10.79 . (1 H t), 7.44 - 7.26 (6 H m, 7.12 (1 H t), 7.03

(L H s), 6.84(1 H d), 6.48 (1 H, d)-28-08 (1 H d), 4.80(1 H n), 4.14 (1

H n,3.39 (2 H n, 2.90 (6 H s) 393 2u 4- [2-(3-Chloro-

phenyl)-ethyl am no] - 2-oxo-1, 2-di hydro- pyridine-3-car boxg ic acid (3-

di met hyl ani ne:  p#iEiyEach spacgatratongle 4.8 (347 #qumm.né@é&tlw todf? Himed) (1 H, t),

ngggi E Zg d}g-é}gﬁ%lﬂﬂﬁf merycz)ge&é&agmm l:ﬂedlalig(tﬂezdﬂ&pta)e 7-2081((18Hi_I S?T'i

411 &413 2v 2-0x5€§%£1f‘% m%%fi@w%ﬁgf mﬁQ@ 0 %}o*ffe"ff?é“.efé? hydr o- pyri di ne-
and resulting in 10 final concentration of compounds ranging from 30 pM to

5 0.0015 puM.

- Each compound is tested in triplicate.
. Incubate 120 h (5 days) at 37°C, 5% CO;

10 Analysis:
-Add 30 pl CellTiter-Glo™ Reagent (prepared from CellTiter-Glo™ Buffer and
CellTiter-Glo™™ Substrate (lyophilized) purchased from Promega) per well,
-shake 15 minutes at room temperature

-incubate further 45 minutes at room temperature without shaking

13
Measurement:
-Victor 2 scanning multiwell spectrophotometer (Wallac), Luminescence mode (0.5
sec/read, 477 nm)
-Determine IC50 using a non-linear curve fit (XLfit software (ID Business Solution
20 Ltd., Guilford, Surrey, UK))
With all compounds a significant inhibition of HCT 116 cell viability was detected,
which is exemplified by the compounds shown in Table 1.
Table 2
Example No. IC50 HCT 116 [uM]
1 7.462
2m 3.691
4d 1.249
2a, 2e, 2}, 2k, 2m,2n, 20,2p, 25, 2w, 3, 4a, 4b, 4c, 4i, 4m,
4p, 4q, 4v, 4y, 4as, 4ab, 4ae, 6g, 61, 6j, 6m, 60, 61, 65, 61, 0.500-15.000
6u, 6v, 6w, dad, tae
25

The compounds according to this invention and their pharmaceutically acceptable
salts can be used as medicaments, e.g. in the form of pharmaceutical compositions.
The pharmaceutical compositions can be administered orally, e.g. in the form of

tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions



3-carboxylic acid (3- dinethylam no- phenyl)-amde 12.90(1 H, s), 11:16(1 °
H d), 11.10 (I H m, 857 (1 H d), 7.81 (1 H m, 7.39 (1 H, d) 7.33 (2
H m, 7.12 (I H t), 7.02 (1 H s), 6.90(1 H d), 6.46(1 H m, 6.06(1 H,
d), 4.67 ‘(’Q 2049083332 2. 90 (6 H, s) 364 2w 4-[(S)-2-(3-CH {EP2008/006834
phenyl ) - 2- hydroxy- et hyl am nol - 2- oxo- 1, 2-di hydro-pyri di ne- 3-carboxylic
acid (3- dinethylam no- phenyl)-am de- 12 84(1 H, s), 11.04(1 H, d), 10.77
(1 H t), 7.50(1 H s), 7.37(2 H m, 7.30 (1 H, d), 728(1H t), 7.10 (1
H t), 7.00 (1 H s), 6.86 (1 H d), 6.44 (I H m, 6.08 (1 H d) 4.83 (1
H br. s), dorlsipensions)Thedatiniptratics, cam howewgy alsp g efigyted pertaliyaeg ipy
2009/ 024332P§I’&§-€?9@§€;9&ﬁ§§é or AP AATR) B YRk SIS BAGTINR. (400 Mz
36 Dl\/B(i)2 g = d ES+ dn1z )-2 Hydr oxy- 2- phenyl - et hyl am no] -
0XO0- [ r.o- pyri.di carb acld
yl - phenyl ) - al gPOYS TR ‘R“‘iﬁephsa)”maﬂgi fTP?f"“" (Cg)‘ig LB S‘%h E” 15{‘3‘58”’}’%9 (1 H,
br. s), 7.45{2 cbtnpd?mds?ac@cﬂ'dmg t@ 8hi Envieptior) Wit pharofaeydica mertsynorgngo (1 H,
4.8l (1 b oBhnic Sdrrief: dRtdsd, Brn Shnch Br #8ritadivid thedkof, talc, stearic acids or
it's salts and the like can be used, for example, as such carriers for tablets, coated
tablets, dragées and hard gelatine capsules. Suitable carriers for soft gelatine
capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid polyols
and the like. Depending on the nature of the active substance no carriers are,
10 however, usually required in the case of soft gelatine capsules. Suitable carriers for
the production of solutions and syrups are, for example, water, polyols, glycerol,
vegetable oil and the like. Suitable carriers for suppositories are, for example,

natural or hardened oils, waxes, fats, semi-liquid or liquid polyols and the like,

The pharmaceutical compositions can, moreover, contain preservatives,
15 solubilizers, stabilizers, wetting agents, emulsifiers, sweeteners, colorants,
flavorants, salts for varying the osmotic pressure, buffers, masking agents or

antioxidants. They can also contain still other therapeutically valuable substances.
A pharmaceutical compositions comprise e.g. the following:

a) Tablet Formulation (Wet Granulation):

Item | Ingredients Mg/tablet

I Compound of formula I 5 25 100 500

2. Lactose Anhydrous DTG | 125 105 30 150
(direct tabletting grade)

3. Sta-Rx 1500 (pre- | 6 6 6 30
pelatinized starch powder)

4. Microcrystalline Cellulose | 30 3¢ 30 150
Magnesium Stearate 1 1 1 )
Total 167 167 167 831

20
Manufacturing Procedure:
1. Mixitems 1, 2, 3 and 4 and granulate with purified water.
2. Dry the granules at 50°C.
3. Pass the granules through suitable milling equipment.



2.92 (4 H mM, 139 (4 H M, 1.62 (2 H m 433 ,xanple 3 Method B

4- ( 2- Hydr oxy- 2- phenyl - et hyl am no) - 2- oxo- 1, 2- di hydr o- pyri di ne- 3-car boxylic
5aci d 14-(4-acety|-piperazin-1-y1)-3-trif|uoronethyl-phquThanide A m xture
of 4-chl oWE-2VERE31 | 2- di hydr o- pyri di ne- 3- car boxyl i ¢ adi(d/EP2008/606834

[ 4- (4-acetyl pi perazin-1-y1)-3-trifluoronethyl-pheny] -am de and

4-i odo- 2- oxo- 1, 2-di hydr opyri di ne- 3-carbexylic acid

[ 4- (4-acetyl - pi perazin-1-yl1)-3-trifluoronethyl-phenyli - am de (0.159) was
added to a stirred solution of 2-hydroxy-2-phenyl-ethylamne 10 (0.046g,
0.34mmol ) andl t rAdt i drhdeix fr togmbinwesySmpress dn sadelopiets i | e (10ml) and
the reaction was heated to refubc. After 20 hours the reaction was cool ed
to roomtenperature_and concentrated under reduced pressure. The crude
solid was di 25AyEla FPFBENPENd washed with water (20ml) and brine. The
organi c | ayer-was—concenhi+ated-dvhder—reducedpressure—to—gi-ve—the crude
product as oittm( Dif@66kPnts This 15 oi | Mghspsilssol ved in acetonitribe: wat er
(1:1; 1rl) and puglfl at|ye HPLC|6JFA) t ive t desired
compound as ?hc ng&ggg?P%gB%ﬁﬁ?ﬁz.ﬁy“ T _éi.24 r?ﬁ? M=z ?ggg M-H) 544;
45 11 2881 HiTBr s, 10.71 (1

9T
1H NVR (400| Mz, | Busougbict®eppm 13 2;,89(1 , ,
H t), 8.11,§1 H Ce)nstdrc88 (1 H dd)257.54 (35H, d),407.45 (20H, d), 7.39 -
7.24 (4 H o), T(IT H d), 5-79(L.H d),4.85 -4 77 (1,4 , 3.58 20-
3. 49 25 H, T,#‘? NETIAE (m)lH), 49} 4 L Ry o s (3(”12513)_”1 _ 36 -
Exanpl e 4 Actor di MpstoivefheodteB descti bed f o2 Exanpl®e 3 the3foll ow ng
exanpl es have be?ﬁgﬁ[epared: Exanpl=2§ysten$§&p nanKMNR (4@8p MHz,
d6- DVMB0) : 8= ES+H—mt—Aa74-12-(3=Chtoro=—phenyl)=ethytammnol -
2- 0x0-1, 2-di hydro- pyridine-3-carboxylic acid [3-fluoro-4-(4-
met hyl - pi per 8zhifaruyiby Préagmyl 1 -am de 13.11 (I H s), 11.24(1 H d), 10.54
(1 H t), 9.62 (L.H Dbr. ,s. .7.72@% H, : - 7.42 (1 H m, 7.39 -
7.32 (2 H nf, 7 'te-m%l’zé‘égi?f‘?f“‘t ],]é“f/‘."er%hﬁ%ﬂﬁ?‘ef‘ H m, 7.07(1 H t),
6.15(1 H, d)2 3.5 itengPads ppd myx foR3 minytas. H br. s.), 3.23 (4 H, 484 &
486 4b 4- [ 23(3-&hhabQsuiiMedpdaet hyl am nol - 2- oxo- 1, 2- di hydr o-

10 ¢} Micro suspension
1. Weigh 4.0 g glass beads in custom made tube GL 25, 4 ¢m (the beads fill half of
the tube).
2. Add 50 mg compound, disperse with spatulum and vortex.
3. Add 2 ml gelatin solution {weight beads: gelatin solution = 2:1} and vortex.
15 4, Cap and wrap in aluminum foil for light protection.
5. Prepare a counter balance for the mill.
6. Mill for 4 hours, 20/s in a Retsch mill (for some substances up to 24 hours at
30/s).
7. Extract suspension from beads with two layers of filter (100 m) on a filter
20 holder, coupled to a recipient vial by centrifugation at 400 g for 2 min.

8. Move extract to measuring cylinder.
9. Repeat washing with small volumesthere 1 ml steps) until final volume is
reached or extract is clear.
10. Fill up to final volume with gelatin and homogenize.
25

The following examples are provided to aid the understanding of the present
invention, the true scope of which is set forth in the appended claims. It is
understood that modifications can be made in the procedures set forth without

departing from the spirit of the invention.



pyri di ne-3-c
12.84(1 H, s
(5 H m,

arboxylic acid 14-(4-nmethyl- piperazin-1-yl1l)- 'henl]-am de

), 1113 (1 H, d), 10.65 (1 H, t), 7.49 (2 H, d), 742

6.98 (2 H d), 6.10(1 H, d), 3.57(2 H, q) 3.30 (4 H m,

- 7.29
2.92 (2

H t), 2. 9P2®/4M333) 2 50 (4 H n) 466 &468 4c [(S§C12E¢49QF/08§<%?42-

phenyl - et hyl
[ 3-fl uoro-4-

am no] - 2- oxo-1, 2-di hydro- pyridi ne-3-carboxylic acid
(4- nethyl-piperazin- 1 -y2y~- phenyl) -am de 12.93 (s,

1H)

11.10 (d, 1H), 10.71 (t, 1H), 7.70 (dd, 1H), 7.44 (m 2H), 7.37-7.34 (m
26 (m 2H), 7.17 (m 1H), 7.08 (t, 1H), 6.08 (d, 1H), 5.83 (d,

2H), 7.31-7.
1H), 4.81 (d

2.96 (m 4H),

et hyl am no]

acetyl - pi per

11.13 (1H, d

m, 6.11 (1

H m, 2.81
5

10

15

20

25

30

¢ 1H), 3.49-3.41 (m 4H), 3.38 (m 1H),

Pe2c@%6r I, 2- di hydro- pyridi ne-3- carboxylic acid 1444-
azin-1-yl)- 3-trifluoromethyl- phenyl) -amde 13.21 (1

L éoo}qﬁeﬁ%gz ggﬁl& 319&9,3,@;1&%@(; 66°(1 1 d), 7.52 - 7
(‘xzpo}qtioﬁjo 2omg

O(cmgqr:dgxf g&2g8~0mob x3710§) ml Tng 15 cooie
<78 °Cand t-BuLi{13mlof 1.7 M solutlon) is added which results in a color shift of

the solution from clear to yellow/orange. Stirring at same temperature is continued
for 30 min and at -60 °C for another 30 min. After cooling down to -78 °C, N-
(2-Dimethylaminoethyl)-N-methylformimidine (3.08 ml, 22 mmol) 1s added
within a few minutes. Stirring is continued for another 30 min at -78 °C and 45 min
at -20 °C. The reaction mixture is now cooled to -40 °C, n-Buli (156 mlofa 1.6 M
solution) is added and stirring at that temperature is continued for 90-120 min.
After cooling the reaction mixture to -78 °C, a pre-cooled solution of iodine (10.1 g,
40 mmol) in 100 ml THF is added via syringe until de-colorization stops to occur.
Stirring at -78 °C is continued for another 30 min, and the reaction mixture is
allowed to warm up to 0°C before the mixture is quenched with 150 ml of saturated
Na25203-solution and 100 ml of water. The formed precipitate is dissolving and
the solution is loosing its color slowly during stirring overnight at RT. Purification
is accomplished by phase separation and extraction of the aqueous phase with
diethylether. The combined organic phases are washed with 1IN aqueous HCI,
saturated aqueous sodium bicarbonate and brine. After drying and evaporation of
solvent, 3.5 g of raw product is furnished. The product is purified by flash
chromatography using a heptan/ethyl acetate (9:1) eluent yielding 1.0 g (19%) of
the desired product. Thoroughiy dried glass ware is needed as well as inert gas
atmosphere has to be applied for all reactions.

Precursor 2

4-Iodo-2-methoxy-nicotinic acid

2-Methyl-2-butane (1.0ml), sodium dihydrogenphosphate (1.0g, 7.4mmol)}, water
(7ml) and sodium chlorite {0.6g, 6.6mmol) were added to a stirred solution of
4-iodo-2-methoxy-pyridine-3-carbaldehyde (0.74g, 2.9mmol) in tert-butanol
(10ml) at 0°C. After 10 minutes the reaction was poured into an aqueous solution
of formic acid (1M, 50ml} and extracted with ethy! acetate {50mi). The organic
layer was extracted with NaOH (1M, 50ml) and the aqueous layer acidified to pH 3
with HCl (conc.). The acidic layer was extracted with ethyl acetate {3 x 30ml} and

3.02 -

2.87 (s, 3H) 466 4d 4-[(S)-2-(3-Chl oro- phenyl)-2-hydroxy-

H s),
31 (6 H,
3.41 (2



Exanpl e- Systemati ¢ nane NVR (400 MHz, d6-DNBO): 8 = M5 (ESt): nlfz 4e 4-
[ (S)-2-Hydroxy-2- phenyl -ethyl am no]-2- oxo-1, 2-di hydro-
pyri di ne- 3-carboxylic acid (4- dlnethylan1no- phenyl )-anmi de 12.96

br. s.),

W 299Ae463H, d), 10.82 (1 H, t), 7.54(2 H, d) ,PCATEFZOMH04534 o) |

- 7.24 (4 H m, 7.04 (2 H br. s.), 6.07 (I H d), 4.79 (1 H dd),
4- [2-(3-Chl oro- phenyl) -2 hyl am nol - 2-oxo-1,2-dihydro-

H, s) 393 4f
pyri di ne- 3-carboxylic acid (4- dinethylam no-
s.), 11.16(1 H, d), 10.69

(1 H,
7.36
2.97 (6

phenyl) anide 12.80 (1 H, br.
5 - 7.26(4 H,

M), 6.83 (2 e opganicdayer deecg@%gioﬁana)mn%nssted t%s*%eﬂ(ezieﬁredrﬁm ctgia_ o 88 (8

H m 411 & 44
di hydr o- pyrldlne - car

(1 H, br.

7.62 (2 H d

10

15

20

25

30

S.

§W4QKQQQ3%54%{gpyrldln 2- ylmet hyl)-am no]-1, 2-

oxylic acid (4- dinethylam no- phenyl)-am de 13.07

éner oaibnBrodhurelde Rudelcdipub), 8-62(1 H d), 7.90 (1 H td),

N-(3-Fluoro-4-morpholin-4-yl-phenyl}-4-iodo-2-methoxy-nicotinamide

Thionyl chloride (0.27ml, 2.7mmol) and a catalytic amount of DMF was added to a
stirred suspension of 4-iodo-2-methoxy-nicotinic acid (G.4g, 1.4mmol) in DCM
(10ml) and the reaction was heated to 45°C. After 1 hour the reaction was cooled to
room temperature and concentrated under reduced pressure to give the crude acid
chloride.

The above crude acid chioride (0.4g, 1.28mmol} in DCM (2.5ml) was added to a
stirred solution of 3-fluoro-4-morpholin-4-yl-phenylamine (6.337g, 1.70mmol)
and triethylamine (1.0ml, 7.2mmol} in DCM (10ml) and the reaction stirred at
room temperature, After 20 hours the reaction was diluted with DCM (20ml} and
water (10ml} was added. The layers were separated and the organic layer dried
(MgSO;) and concentrated under reduced pressure to give the desired product as a
crude brown solid. Further purification can be accomplished by trituration with
diisopropylether. (0.46g, 72% yield); Tr = 1.67 min, m/z (ES") (M+H)" 458,

4-Chloro-2-oxo-1,2-dihydro-pyridine-3-carboxylic acid (3-fluoro-4-morpholin-4-
yl-phenyl)-amide; 4-lodo-2-o0xo-1,2-dihydro-pyridine-3-carboxylic acid (3-flucro-
4-morpholin-4-yl-phenyl)-amide
N-(3-Fluoro-4-morpholin-4-yl-phenyl}-4-iodo-2-methoxy-nicotinamide was
suspended in 4M HCl dioxane (20ml) and heated to 110°C. After 4 hours the
reaction was cooled to room temperature and concentrated under reduced pressure
to give the crude product as a 7:3 ratio of the chloro : iodo products (0.46g); Tr =
1.46 min, m/z (EST) (M+H)" 352 & 354; Tr = 1.50 min, m/z (ES™) (M+H)" 444.

According to the above described method for the formation of a pyridoneamide of
general formula V wherein R’ has the meaning defined herein before, all other
pyridoneamide derivatives of formula V wherein R’ has the meaning defined herein
before have been prepared following a two-step procedure starting from the
corresponding anilines of formula II wherein R' has the meaning defined herein
before via intermediate nicotineamides of formula IV. Further transformation to
the final pyridoneamides of formula I was accomplished according to methods A or
B.



7.46 - 7.35 (3 H m, 7.21 - 7720 (2 H nm, 6.05 (1 H d), 4.72 (2 H d),
3.04 (6 H s) 364 4h 4-[(S)-2-(3-Chloro- phenyl)-2-hydroxy- ethylam no ]
-2-0x0-1, 2- di hydro-pyridi ne-3- carbox-ylic acid (2,6- dinethyl-phenyl)-

ami de 12. W8 ¥/0243%F  11.08 (s, 1H), 10.78 (t, 1H), 7. 48 T&P200p[§s83y 38. 7. 28
(m 4H, 7.13-7.03 (m 3H), 6.05 (d, 1H, 5.80 (d, IH, 4.79 (q, 1H,
3.52-3.47 (m 1H), 3.38-3.31 (m 1H), -2922 (s, 6H) 412,4 41
4-1(S)-2-(3-Ch.loro- phenyl)-2-hydroxy- ethylam nol-2-o0xo-1, 2-

di hydro- pyridine-3- carboxylic acid [4- nethoxy-3-(4-nethyl-

pi per azi n- | - GeeralReesiion] Procadiurpefon Amguptios of Methoxypyrodingshs, * 1H), 10.82 (t,
1H), 7.51 (s, 1H), 7.41- 7.27 (m 4H), 7.17-7.11 (m 2H), 6.86 (d, 1H),

6.09 (d, 1H)2-Me (rb-%s nidﬂbholﬂhﬁ?!i»ﬁlﬁhnylbhi) (p)?nczﬁ A-dmediy))-ardinbB- 3. 50 (m 2H),
3.02- 2 90 (m 4'%;;.:1 B5-2-41 (m 4H), 2.46 (s, 3H) 5125 4]
4-[(S) - 2- ( 3- B¥PBRE%Dhenyl ) - 2- hydr oxy- eth | ani nol- 2- oxo- 1, 2-

Under inert gas atmosphere, 4-lodo-2-methoxy-N-{3-morpholin- “4-yl-phenyi)-

5 nicotinamide (150 mg, 0.34 mmol), Cul (3.25 mg, 0.017 mmol), N,N-diethyl-2-
hydroxy-benzamide (13.2 mg, 0.068 mmol) and K3P04 ( 145 mg, 0.68 mmol) are
mixed and evaporated and flushed with argon in a sealed tube. Dry DMF (1 ml)
and 2-(aminomethyl}-pyridine (53 pl, 0.51 mmol) are added and the sealed tube is
heated for approx. 20h at 90°C. The reaction mixture is treated with 10 ml ethyl

10 acetate, 10 ml H20 and ca 250 pl conc. NH3. Phases are separated, extracted,
washed, dried, and the solvent is evaporated. The product is purified by LCMS
affording 54 mg (38 %) of a waxy solid.

According to the above described method for the formation of a nicotinamide of
general formula VI wherein R', R? and R’ have the meaning defined herein before,
15 all other nicotinamide derivatives of formula VI wherein R!, R? and R® have the
meaning defined herein before have been prepared following a two-step procedure
starting from the corresponding anilines of formula II wherein R' has the meaning
defined herein before via intermediate nicotineamides of formula IV. Further
transformation to the final pyridoneamides of formula 1 was accomplished

20 according to method C.

General Reaction Procedures for Synthesis of Final Pyridin-2-ones

Example 1
Method A

2-Oxo0-4-{(pyridin-2-ylmethyl}-amino]-1,2-dihydro-pyridine-3-carboxylic acid (3-
25 fluoro-4-morpholin-4-yl-phenyl)-amide
The mixture of 4-chloro-2-ox0-1,2-dihydro-pyridine-3-carboxylic acid (3-fluoro-
4-morpholin-4-yl-phenyl)-amide  and  4-iodo-2-oxo-1,2-dihydro-pyridine-3-
carboxylic acid (3-fluoro-4-morpholin-4-yl-phenyl)-amide (0.115g) obtained
above was added to a stirred solution of 2-(aminomethyl)pyridine (0.053g,
a0 0.45mmol) and triethylamine {0.23ml, 1.6mmol) in acetonitrile (6ml) and the
reaction was heated to 70°C. After 20 hours the reaction was cooled to room
temperature and concentrated under reduced pressure. The crude solid was
triturated with diethy! ether and then methanol to give the desired product as an
off-white solid. (0.071g; 55%); Tr = 1.55 min, m/z (ES+) (M+H)" 424;



di hydr o- pyri di ne-3- carboxylic acid (2,6- dinmethoxy-phenyl)- am de 11.63
(s, 1H), 11.07 (s, 1H), 10.91 (t, 1H), 7.53 (s, 1H), 7.45- 7.32 (m 4H),
7.24 (t, 1H, 6.74 (d, 2H, 6.10 (d, 1H, 5.87 (d, 1H, 4.82 (q, 1H, 3.
(s, 6H), B0g082692 (m 1H), 3.41-3.37 (m 1H 444, 4 -HGEPPEAGPE
Systematic name NVR (400 MHz, d6-DVBSO): 8 = M5 (ES+): mz 4k
4-1(S)-2-(3-Chl oro- phenyl)-2-hydroxy-sethyl am noj - 2-oxo-1, 2

di hydr o- pyri di ne-3- carboxylic acid (2- chl oro-6- rret hyI phenyl ) - am de

78

12.37 (s, IH), 11.11 (bs, 1H), 10.69 (t, 1H), 7.46 (s, 1H), 7.38- 7.29 (m

5H), 7.24 (d;HNl_lgiR (Z0CLBTHZ, DM$-d6B dpPry i8.10 B H, §, 31329((1}{ 9 W.0rei(q, 1M),
3. 48 59 B Sdf’?%% (797 (l'}l),m% %b (134, d%b'|)74‘32327515 A1, m), 7.32

p Lﬁiozpﬁ, ﬁf‘ﬁj ﬁ 4% BV e R )ﬁ WIS Hm LS d Fes (4 h,

m), 3.06 2.88 (4H, m)

5 Example 2
According to Method A described for Example 1 the following examples have been

prepared:

Example

Systematic name

NMR (400 MHz, d6-DMSO): 8 =

MS (ES+):
m/z

2a

4-12-(3-Chloro-
phenyl}-ethylamino}-
2-oxo0-1,2-dihydro-
pyridine-3-carboxylic
acid (3-fluoro-4-
morpholin-4-yl-
phenyl)-amide

13.04 (1 H,s), 11.21 (1 H, br. 5.),
10.56 (1 H, t), 7.68 {1 H, dd), 7.22
(1H,s),7.35-7.32 (2H, m), 7.29 -
7.26 (2 H, m), 7.10 (1 H, dd), 6.98
(1H,1),6.12 (1 H,d),3.73 - 3.71
(4H, m), 3.53 (2 H, q), 2.96 - 2.93
(4H, m), 2.90 (2 H, t)

471 & 473

2b

4-((S)-2-Hydroxy-2-
phenyl-ethylamino)-
2-0x0-1,2-dihydro-
pyridine-3-carboxylic
acid (3-finoro-4-
morpholin-4-yl-
phenyl}-amide

13.09 (1 H, s), 11.07 (1 H, br. s.),
10.77 (1 H, ), 7.68 {1 H, dd), 7.45
(2H,d), 7.39 - 7.24 (4 H, m), 7.13
(1 H, dd), 7.00 (1 H, 1), 6.08 (1 H,
d),5.79 (1 H, d), 4.82 - 478 (1 H,

m), 3.75 - 3.72 (4 H, m), 3.54 - 3.49
(1 H, m), 3.40-3.36 (1 H, m), 2.97 -
2.95 (4 H, m)

453

2c

4-{(8)-2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-2-oxo-
1,2-dihydro-pyridine-
3-carboxylic acid (3-
fluoro-4-morpholin-
4-yl-phenyl}-amide

13.07 (1 H,5), 11.16 (1 H, br. &.),
10.74 (1 H, t), 7.70 (1 H, dd}, 7.51
{(1H,s),7.41-7.29 (4 H, m}, 7.11 {1
H,dd),6.99 (1 H,1),6.10{1 H, d},
591 (1 H, d), 4.85 - 4.81 {1 H, m),
3.74 - 3.72 {4 H, m), 3.56 - 3.31 (1
H,m), 3.39-330(1 H,m), 296 -
294 (4 H, m)

487 & 489




carboxylic acid (2- nethoxy-6-nethyl-
10.81 (t,

6.82 (m 2H)
3. 54WR AP{M§321H)
[ (S)-2-(3-Chloro-

(t, 1H),
6.87-

3H),

di hydr o- pyri di ne- 3-

1H),
6. 05 (d,

7.47 (s,
IH),

carboxylic aci

1H),

3.37- 3.25 (m 1H),
phenyl) - 2- hydr oxy-

phenyl)-am de 11.91
7.38- 7.27 (m 4H),
1H), 4.78 (q,
2.14 (s,
et hyl am nol - 2- oxo-
d (3-33mor pholin-4-yl-

5.80 (bs,
1,

(s,
1H),

1H),
7.11 (t,

11.10
1H),

3.73 (s,
3RO THZBOIIATH 4 -

2-
phenyl)-am de 12. 98

(s, IH, 11.11 (s, 1H), 10.78 (t, 1H) 7 52 (s, 1H), 7.41- 7.29 (m 4H),
7.24 (s, 1H) .7 15 (t 1H) 7 00 (d, 6.65 (dd,-1H), _NinE/g) %%,5?.87
d, 1H), 4.8 4, 11 57- 3.
g mh Illl:?) , 3. 1%“%‘%65 H) Sys g@é %Q nhlv?l?g{)og\d%g %hl?or 0- Esphe nyS)IT)/zZ hydr oxy-
et aninol-2-oxo-1 2 di hydr o- pyri a 4-
rmr%hol i n-4-iyl - phe 93 amyde 1gy8 Q%gg ﬁﬁ)% 5‘?&’% *{%r SYH), iR 10.86|(s, 1H),
7.51-7.26 (m 7H), o -givdpeyy-2-6| WY d Fo1Hj45 6 ol 1), 4.821(g, 1H),
3.74 (m 4H), 3.54- @@mflmthﬁ:ﬁpmo) H, t) 7.32 - 723 (2H, m), 08(1
2d 2-oxo0-1,2-dihydro- | H,t), 6.84 - 6,79 (2 H, m), 6.25 (1 419
pyridine-3-carboxylic | H, d), 6.08 (1 H, d),5.76 (1 H, d),
acid {3-pyrrolidin-1- | 4.81 -4.77 (1 K, m), 3.48 - 3.46 (1
yl-phenyl)-amide | H,m),3.33 (1 H,s),3.23-3.20 {4
H,m), 1.97-1.94 (4 H, m)
12.88 (1 H, s), 11.14 (1 H, br. 5.},
4-[2-(3-Chloro- 10.67 (1 H,1),7.42 (1 H, 5}, 7.35 -
phenyl}-ethylamino]- | 7.31 (2 H, m), 7.29 - 7.26 (2 H, m),
2-oxo-1,2-dihydro- | 7.05 (1 H,t),6.87 (1 H,s),6.74 (1
28| yridine-3-carboxylic | H, d), 6.23 (1 H, dd), 6.12 (1 H, &), | ¥*7 &4
acid (3-pyrrolidin-1- | 3.56 -3.51 (2H, m), 3.22 - 3.19 (4
yl-phenyl)-amide | H,m}, 2.90 (2H, t}, 1.96 - 1.93 (4
H, m)
. 12.93 (1 H,s), 11.22 {1 H, d), 11.11
Q?mxztii[)(z”r:fgz] 2| (1H,9,857 (1 H,d), 7.80 (1 H,
1’;“ i gm_ e 11),737-7.29 (3 H, m), 7.07 (1 H,
2f bj_carbzxyﬁcpj'; Q3. | 0)685-684 (1 H,m),681 (1H, | 39
L : d}, 6.24 (1 H, dd), 6.01 (1 H, dd},
pfmhdm'l.'y 1467 (2H,d),3.22-3.19 (4 H, m),
phenyl)-amide 1.96 - 1.92 (4 H, m)
?)1’1[;81;1)2;3}13:32;; 13.01 (s, 1H), 11.14 (m, 1H), 10.88
ethylamino]-2-oxo- (t, )IH)’ 7&31 (s, )IH)’ 7'(41-7}_'13}6 (m,
. . 5H), 7.33 {d, 1H), 7.27 (¢, 1H}, 6.72
2g 1,2-d1hydr0‘~pyr.1dme~ (d, 1H), 6.07 (d, 1H), 5.87 (d, 1H), 427 & 429
3-carboxylicacid (4- 1, oo 111y, 3,42 (m, 2H), 2.86 (s,
dimethylamino- 6H)
phenyl)-amide
4-{2-(3-Chloro- 12.98 (s, 1H), 11.04 (d, 1H), 10.85
phenyl})-2-hydroxy- | (t, 1H), 7.51 (s, 1H), 7.43-7.37 (m,
ethylamino]-2-oxo- |4H), 7.33 (d, 1H), 7.27 (t, 1H), 6.89
2h 1,2-dihydro-pyridine- | (d, 2H), 6.07 {d, 1H}, 5.89 (d, 1H), | 467 & 469

3-carboxylic acid (4-
piperidin-1-yl-
phenyl)-ammde

4.83 (m, 1H), 3.45 (m, 2H), 3.07
{m, 4H), 1.63 (m, 4H), 1.52, (m,
2H)




3.38-3.30 (m 1H),
phenyl) - 2- hydr oxy-

3.05 (m 4H) 469,5 40 4-[(S)-2-(3-Chloro-

et hyl am no] - 2- oxo- 1, 2- di hydr o- pyri di ne- 3-

carboxylic

acid (4- carbanoyl-2, 6- dinethyl-phenyl)- amde 12.31 (s, 1H), 11.11(bs,
1H), 10. 7@0(809/02452 7.85 (s, |H), 7.61 (s, 2H), 7.46 (BT/ERRISOFE3E - 7. 29
(m 4H), 7.22 (s, 1H), 6.07 (d, 1H), 5.82 (d, 1H), 4.80 (g, 1H), 3.54-3.48
(m 1H) 3.40-3.33 (m 1H), 2.20 (s, 6HE2455,4 - 39 - Exanple Systematic
name NVR (400 MHz, c16-DvBO): 8 . M5 (ES+) rn/z. 4p 4-RS)- 2 (3- Chl oro-
phenyl ) - 2- hydroxy-—et-hyl-am-nol-2-gxe6 2-di-hydro—pyridi-ne gagpoxylic
acid (3- nef gg:nﬂglu' f osa,xdem APy ) - aﬁm@@@m@z (8N 5. 5 Eher | 119,
10.70 (bs, 1 i 59 (bs, 2H). ™82 (s, 1H),
7.43-7.32 (mm 4 6 .52 d 1 4. 85 1H), 3.55 1
3.40-3. 38 E rg v -E@)-@Qa-é@m- 13.03( (1H, 5?11.13 (1H, g}r. 5., K (m 17
phenyl)-2-hydroxy- |16 74 (1 1, 1), 8.05 (1 H, ), 7.54 -
ethylamino]-2-0x0- |2 o) oy 1y 7,41 -7.29 (4 H, m),
g (Ldibydro-pyridine-t o o g e 10 (1 H, d), 5.91 (1 ]521 &523 |
3-carboxylicacid (411" gy 4 g5 4 81 (1 H, m), 3.57 -
I’tﬁzl;‘j;nmitgf’ 3.51 (2H, m), 3.17 - 3.15 (4 H, m),
ohenyl)-amide 1.89 - 1.86 (4 H, m)
2-Oxo-&-[{pyridin-2- 3 1 () gy ¢y 11,28 (1 H, d), 11.02
vlmethyl)-aminol- 1 © ;4 g 57 (1 H, d), 805 (1 K,
b2 dibydro-pyridine- 4 b o0 1 1, 1), 7.54 (1 H, dd), _
Y| Seabowlicadd (8- | o7 g s my, 10 B, L
pyrrolidin-1-yl-3- 1 b3 (1 1, ), 4.67 (2 H, ), 3.18 -
trifluoromethyl- 1 5 o' 1y 1) 1.89 - 1.86 (4 H, m)
phenyl}-amide
2-Oxo-4-{(pyridin-2- | 13.06 (1 H,s), 11.27 (1 H, br. 5.},
ylmethyl)-aminof- | 11.03 (1 H, ), 8.59 - .54 (1 H, m),
1,2-dihydro-pyridine- | 7.79 (1 H, td), 7.65 (2 H, dd}, 7.40
2k 3-carboxylic acid [3- -7.27 (3H, m), 7.10 (1 H, dd), 437
fluoro-4-(4-methyl- | 6.97 (1 H, t), 6.03 (1 H, d), 4.66 (2
piperazin-1-yl)- H,d),300-2.88{4H,m), 2.46 -
phenyl]-amide 2.40 (4 H, m),2.21 (3H, s)
4-[2-(3-Chloro- | .5 01 |, ), 11.21 (1 H, br. s.),
phenyl)-ethylaminol- |, o 113 "6 05 (1 1, 4), 751 (1
2-oxo-1,2-dihydro- |y a4y 5 40 (1 H, ), 7.35-7.26 (4| ..
21 pyridine-3-carboxylic H.m), 7.8 (1 H,d), 6.14 (1 5, d), 505 & 507
acid (4-pyrrolidin-1- | 4 .30 iy 317 3,14 (4 H, m),
yl-3-trifluoromethyl- | ©) 00’y 5 89 - 1.86 (4 H, m)
phenyl)-amide
4-[(8)-2-Hydroxy-2- | 13.09 (1 H, s}, 11.16 {1 H, br. 5.},
phenyl-ethylamino}- {10.75 (1 H, t), 8.03 (1 H, d}, 7.53 (1
2-ox0-1,2-dihydro- | H,dd),7.44 (2H,d),7.36-7.19 {6
2m pyridine-3-carboxylic | H, m), 6.08 (1 H, d), 5.77 (1 H, d), 487
acid (4-pyrrolidin-1- | 4.80 - 4.78 (1 H, m), 3.54 - 3.48 (1
yl-3-triflucromethyl- | H, m), 3.18 - 3.15 (4 H, m), 1.89 -
phenyl)-amide 1.86 (4 H, m)




1H),

met hyl sul f anyl -

3.22 (s,

_ 3H) 462,5 49 4-[(S)-2-(3-Chl oro-
et hyl am nol- 2- oxo-1, 2- di hydro-pyri di ne- 3-
It 4-((S)-2-Hydroxy-2- phenyl

phenyl ) - 2- hydr oxy-
carboxylic acid (3-
- et hyl am no) - 2-

0X0- 1, 2- divknee9@2438% 1 i di ne- 3- car boxylic acid (3-piperi FCAEP2008/006834

yl met hyl - phenyl )- am de 13.10 (s, 1H), 11.14 (bs, IH, 10.75 (bs, 1H), 7.65
(s, 1H), 752 (s, 1H), 7.40-7.24 (m 6kH3-6.94 (s, IH, 6.10 (d, 1H), 5.89
(d, 1H), 4.84 (q, 1H), 3.57-3.53 (m 1H), 3.39- 3.37 (m 1H), 2.48 (s, 3H)
13.07 (s, 1H-+—31-13{bs—t)+—2108t—+—4H——F50-F26—Cm—~71} .97 (d,
1H), 6.08 (dE;H'xl)i le - 78? stebhatid Fllme 4 &Q—Mﬂi (Z@O Ml{z, a@DMiSOyS‘- %-}E%H 1H),
T e R8T B ey v v S e A B
) - 0X0 - Ql I o-
pyridine-3-carboxy||c4éb(ﬁ£b3w%yrr P%%ﬂxgi% yxﬁgfhgp%%gén.l)- Y
phenyl}-ethylamino}- o, )
2-0x0-1,2-dihydro- 731 (5H,m), 7.16 (1 H, 1), 6.92 (1 :
2n pwidi-nei%carboxyﬁc H,d),6.68(1H,d),6.19(1 H,d}, |451 & 453
acid (3-piperidin-1- 365-356(2H,m),3.24-3.12 (4
Lohenyll-amide | o M» 297 2 H. 0, 1.74- 164 (4
Ypheny H,m), 1.63 - 1.51 (2 H, m)
1 13.04 {1 H,d), 11.07 {1 H, br. s.),
2;1};2;1{){2};:;1;2] 2 "1 857 (1H,d), 7.78 (1 H, td), 7.37 -
| 2-dihydro-pyridine. | 725 (3 Ebm) 7.24 (1 H,9), 7.12 (1
20 é_carboxyhc rid (3. | B0, 693 (1H, ), 6.62 (1 H,dd),| 404
iperidin- 1yl 6.01 (1H,d),4.66 (2 H,d),3.12 -
henyl)-amide 309(4H, m), 1.61-160 (4 H, m),
phetty 1.53 - 1.52 (2 H, m)
4-[(8)-2-(3-Chloro- {12.81 (1 H,s), 11.16 (1 H, d), 10.85
phenyl)-2-hydroxy- | (1 H,t),7.51 (1 H,s),7.45-7.27 (6
ethylaminoj-2-oxo- | H, m), 6.89 (2 H, d), 6.07 (1 H, d),
2p 1,2-dihydro-pyridine- | 5.93 (1 H, d), 4.83 -4.79 (1 H, m), | 482 & 484
3-carboxylic acid {4- | 3.54 -3.49 (1 H,m) 3.08 -3.05 (4
{(4~methyl-piperazin- | H, m), 2.45-2.43 (4 H, m), 2.21 (3
1-yl)-phenyl]-amide H,s)
4-[(S)-2-Hydroxy-2- {12.81 (1 H, s), 11.15 (1 H, d), 10.86
phenyl-ethylamino]- (1 H,t),7.43 (4 H,d},7.34 (2H, 1),
: 2-0x0-1,2-dihydro- | 7.29-7.25 (2 H, m), 6.89 (2 H, d},
2q pyridine-3-carboxylic | 6.05 (1 H,d} 5.79 (1 H,d), 4.79 - 448
acid [4-(4-methyl- 14.76 (1 H, m), 3.51 - 3.46 (1 H, m),
piperazin-1-yi)- 308-305(4H, m),2.45-243 (4
phenyl]-amide H.m)2.21(3H,s)
13.03 (1 H, br. s.), 11.16 (1 H, d),
iééi;}th;:;’j;’g 10.78 (1 H, 1), 7.51 (1 H, s, 7.39 -
ethylamino]-Z—oxo— 7.252 {4 Ht,)m),)7.18 (2( HI,_Ib; s.),)
. . 1 701 {1 H,br.s.),6.70 (1 H,br.s.),
o giji‘gi;szd‘fgf 6.10 (1H,d), 589 (1 H br.s), |70 &4
ok [484(1H,dd),3.57-3.51 (1 H,m)
A 3.18 (4 H, brs), 1.67 (4 H, brs),
phenyl)-amide 1.56 (2 H, br's)




am de 13.05 (s, 1H), 11.13 (bs, | H, 10.82 (t, 1H), 7.53 (s, 1H), 7.48-
7.22 (m 9H), 6.97 (d, 1H, 575 (m 1H, 4.80 (g, 114), 3.54 (s, 2H), 3.50
(m 1H, 3.17 (m 1H, 2.43 (m 4H), 1.70 (s, 4H) 433,2 4t 4-[(2-Hydroxy-2-
phenyl - et WQIZYOM43A3/| - ami no) - 2- oxo- 1, 2- di hydr o- pyri diH&E2084¥4E84ky| i c aci d
[ 3-(4- nethyl-piperazin-1-yl)- phenyll-amde 11.02 (d, 1H), 10.74 (m 1H),
7.45-7.12 (m 9H), 6.71 (m 1H), 6. 18-(341, 1H), 5.77 (bs, 1H), 4.81 (m 1H),
3.75 (m 2H), 3.43-3.35 (m 4H), 2.96-2.87 (m 7H), 278(3, 3H) 4622 -
40 - Exanpl g—Systepati-c—hare-NVR— BSESN, mh 4u
4- ( 2- Hydr oxy =n o] =
%ﬁ bg%iH?, :)E%bi? | Zéyglgl MF g@(@ )E}S%I?M@g?v%%zr g‘zsfbr?qﬁgz/ﬁ phed¥yl ]| - ani de
. . S), L§ 1Zlﬁ X (7% Hté Fiffé 8268H m, .12 (1H,
6.72 (1H d), éi%j:@hy@; o, §§H b{rhé), 4 ﬂgﬁ M, 3.81 (2H, m.
7 1,2-dihydro-pyridine- | t), 7.44 {2H, d),7.28 (1 H, d), 7. 32 £19
3-carboxylic acid [4- | (2 H, m), 6.8% (2 H,d),6.07 (1 H, )
(4-methyl-piperazin- | d), 4.65 (2 H, d), 3.09 {4 H, m},
1-yl}-phenyl}-amide 250(4H,m),2.24(3H,s)
4"&(8);"2"23"?0”5"'?: 12.86 (1 H, 5), 11.04 {1 H, d), 10.79
phenyl-¢thylaminol= | )y vy 744 -7.26 (6 H, m), 7.12
2-ox0-1,2-dihydro-
2t pyridine-3-carboxylic (1H,1),7.03 (1H,5s), 6.84 (1 F, d), 393
acid (3- 6.48 {1 H,d), 6.08 (1 H,d), 4.80 (1
. . H,ym), 4.14 (1 H, m),3.39 {2 H, m),
dimethylamino- 290 (6 H, 5)
phenyl}-amide ' ’
hjx;[?;-{:t-}acizgo}~ 12.86 (1 H, 5), 11.09 (1 H, d), 10.62
Pz 0;’0 h ’(’ﬁh o (1H,1,7.40 (1 H,5),7.30 Q K,
2u pyridine—,S—cargoxyﬁc m), 7.28 (2 H, m), 7.11 (1 15, ), 411 & 413
. 7.06 (1H,s), 6.85{1 H,d), 5647 (1
| acid (3~ H, m), 6.13 (1 H, d), 3.53 (2 H, m),
dimethylamino- 2.91 (8 H, m)
phenyl}-amide ’ ’
2-Oxo0-4-[{pyridin-2- | 12.90 (1 H, s), 11.16 (1 H, d}, 11.10
yimethvl}-amino}- | (1 H,m), 8.57 (1 H,d), 7.81 {1 H,
v 1,2-dihydro-pyridine- | m}, 7.39 (1 H, d), 7.33 (2 H, m), 364
3-carboxylic acid (3- | 7.12 (1 H,1),7.02 (1 H,s), 6.90 (1
dimethylamino- H, d), 6.46 (1 H, m), 6.06 (1 H, d),
phenyl}-amide 4.67(2H,d),290(6 H,s)
4-{(8)-2-(3-Chloro- |12.84 {1 M, s}, 11.04 (1 H, d), 10.77
phenyl)-2-hydroxy- (1H,t),7.50(1H,s),7.37 (2 H,
ethylamino]-2-oxo- m), 7.30 (1 H,d), 7.28 (1 H, t),
2w |1,2-dihydro-pyridine- | 7.10 {1 H, ), 7.00 {1 H, ), 6.86 (1 |427 & 429
3-carboxylic acid {3~ | H, d), 6.44 (1 H, m), 6.08 (1 H, d},
dimethylamino- 4.83 (1 H, br.s), 4.14 {1 H, m},
phenyl}-amide 341 (2H,m), 2.89(1 H,s)




(2H, m, 3.38 (2H, m, 3.16 (2H, M, 2.96 (2H, m, 2.85 (3H, s) 448 4v
2- 0xo0- 4- phenet hyl am no- 1, 2- di hydro-pyri di ne-3- carboxylic acid [3-(4-
nmet hyl - pi perazin-1-yl)- phenyl]-am de 13.01 (s, IF), 11.18 (d, 1H), 10.62
(t, 11-1)wonroB9r#345 (m 8H), 7.05 (d, 1H), 6.71 (m IMTERNBAEd4 1H),
3.81 (d, 2H), 3.54-3.47 (m 4H), 3.17 (m 2H), 2.97- 2.85 (it, 4H), 2.83
(s, 3H) 432,1 4w 2-0x0-4-(2-piperidin-33-yl-ethylamno)-1,2-

di hydr o- pyri di ne-3- carboxylic acid [3-(4- nethyl-piperazin-I|-yl)-
phenyl]-amide 13.03 (s, 1H), 11.37 (d1H) 10 62 (t 1H 745 (t, 1H),

7.22- 7.16 3H) .| 6..7 1H) , S (E§+7p
3. 48-3. 43 (m@"ﬁ’ﬁ??,e 3.525%{“(%1%%??—?'}‘_‘2 3 T@f%gé\l}-@ df%?)@k) 8 zfgmmfiH) ) (2.mS32|(_?s,
3H), 1.83 (i 2R, 1671 61 (m 3 Ax

4- (Met hyl - phenet hyli-4.AB]- D0 yd2ogxn- |1 573(57 6??1 af lrl) S) 745%«‘ carboxylic acid |

[ 3-(4- nethyl 'pi'per%EHylleﬂMQmmo (1 H, 1),
2-o%0-12-dihydro- | & 737 7:28 (6H, m), 7.02 (1 H,

2x% pyridine-3-carboxylic br.s), 6.10 {1 H, d), 4.81 {1 H, br. 433
3 Gopperidin 1. | Sh 415 (1 Him), 3.48 2 H,m),
acid L-pipentdin=l= | 5 g5 (4 H, m), 1.79 (4 H, m), 1.62
yl-phenyl)-amide (2 H, m)
Example 3
Method B

4-(2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridine- 3-carboxylic
5 acid [4-{4-acetyl-piperazin-1-yi}-3-triflucromethyl-phenyl]-amide
© A mixture of 4-chloro-2-o0x0-1,2-dihydro-pyridine-3-carboxylic acid {4-{4-acetyl-
piperazin-1-yl)-3-trifluoromethyl-phenyl]-amide and 4-iodo-2-oxo-1,2-dihydro-
pyridine-3-carboxylic acid [4-(4-acetyl-piperazin-1-yl)-3-trifluoromethyl-phenyl]-
amide (0.15g) was added to a stirred solution of 2-hydroxy-2-phenyl-ethylamine
10 (0.046g, 0.34mmol} and triethylamine (0.104ml, 0.75mmol) in acetonitrile {10ml)
and the reaction was heated to refulx. After 20 hours the reaction was cooled to
room temperature and concentrated under reduced pressure. The crude solid was
dissolved in DCM and washed with water {20ml) and brine. The organic layer was
concentrated under reduced pressure to give the crude product as oil (0.066g). This
15 oil was dissolved in acetonitrile: water {1:1; 1ml) and purified by preparative HPLC
(TFA) to give the desired compound as the TFA salt (5.0mg, 2.7%); Tr = 4.24 min,
m/z (ES") (M+H)* 544; 1H NMR (400 MHz, DMSO-d6) & ppm 13.31 (1 H, s),
11.20 (1 H, brs), 10.71 (1 H, t), 8.11 (1 H, d), 7.68 (1 H, dd}, 7.54 {1 H, d), 7.45
(2H,d),7.39-7.24 (4H, m), 6.11 (1 H,d),5.79 {1 H,d), 4.85- 477 (1 H,m), 3.58
20 -3.49(5H, m), 3.35-3.31 (m, 1H), 2.80 (4 H, dt), 2.05 (3 H, 5).



.hen 1)-am de 11.00 (d,

8H),
2H),

6.69 (m 1H),

6.05 (d,
2.96-2.85 (m 7H),

1H),
IH),
2.83 (s,

10.57 (m 1H),
3.75 (m 2H),

7.45 (s, XH),

7.30-7.12 (m
3.55-3.48 (m 4H),
3H) 446,1 4y 4-[2-(3- Met hoxy-

phenyl ) - eM\H2EE] 2- oxo- 1, 2- di hydro- pyri di ne- 3- car BRSXEFR280848G8e¢

[ 3- (4- et hyl -
10.61 (t, 1H),
(m 2H), 6.79 (m

(s, 3H),
462,1 -41 -

prepared:

pi perazin-1-y1)-
7.36 (m 11-1),
IF),
3.54-3.49 (m 4H),

6.71 (m 1H),
3.14 (m

phenyl]-am de 13.01 (s,
7.28-7-38-(m 3H),

6.12 (m
2H) ,

H),

| F),

5 =

Example

Systematic name

NMR (400 MHz, d6-DMSO): &

MS (ES+):
m/z

4a

4-{2-(3-Chioro-
phenyl}-ethylamino]-
2-0x%0-1,2-dihydro-
pyridine-3-carboxylic
acid {3-fluoro-4-(4-
methyl-piperazin-1-yl}-
phenylj-amide

13.11 (1 H,s), 11.24 (1 H, d),
10.54 (1 H, t},9.62 (1 H, br. 5.},
7.72 (1 H,dd),7.45-742 (1 H,
m}, 7.39-732(2H, m),7.32 -
7.26(2H, m),7.17-7.12 (1 H,
m), 7.07 (1 H, 1), 6.15 (1 H, d},
3.59-352(2H,m),3.44 {4 H,

br.s.),3.23 {4 H,

484 & 486

4b

4-{2-(3-Chloro-
phenyl)-ethylamino]-
2-0x0~1,2-dihydro-
pyridine-3-carboxylic
acid {4-{4-methyl-
piperazin-1-yl}-
phenyl]-amide

12.84 (1 H, s}, 11.13 (1 H, d),
10.65 (1 H, 1), 7.45 (2 H, d),
7.42-7.29 (5H, m), 6.98 (2 H,
d),6.10 (1 H,d}, 3.57 (2 H, q),
3.30 (4 H, m),2.92 (2 H, t), 2.87
(3H, ), 2.50 (4 H, m)

466 & 468

4c

4-[(8)-2-Hydroxy-2-
phenyl-ethylamino]-2-
ox0-1,2-dihydro-
pyridine-3-carboxylic
acid {3-fluoro-4-(4-
methyl-piperazin-1-yl}-
phenyl]-amide

12.93 (s, 1H), 11.10 (d, 1H),
10.71 (t, 1H), 7.70 (dd, 1H),
7.44 {(m, 2H), 7.37-7.34 (m,
2H), 7.31-7.26 (m, 2H), 7.17
(m, 1H), 7.08 (+, 1H), 6.08 (4,
1H), 5.83 (d, 1H), 4.81 (dd,
1H), 3.53 (m, 1H), 3.49-3.41
(m, 4H), 3.38 (m, 1H), 3.02 -
2.96 (m, 4H), 2.87 (s, 3H)

466

4d

4-[{8)-2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-2-oxo-1,2-
dihydro-pyridine-3-
carboxylic acid [4-(4-
acetyl-piperazin-1-yl)-
3-trifluoromethyl-
pheny!]-amide

13.21 (1 H, s}, 11.13 {1H, d),
10.65 (1H, t), 8.10 (1 H, s), 7.66
(1H,4d),7.52-7.31 (6 H, m),
6.11 (1H, d), 4.85 (1H, br. s},
414 (1 H, m), 3.55 (4 H, m),
341 (2H, m),2.81 (4 H, m),
2.05 (3H, )

578 & 580

3.17 (m

11.20 (d,
7.07 (m 1H) 6.91-6.89
3.79-3.75 (m 2H)
2.97-2.89 (m 4H)
e Systematic name NVR (400 MHz, d6-DWVS0):

mz 4z 4-[( IZAE%‘EI&HQWO' KiethRR8Nydserd B)b) EXmRiINY S thea@li\ahg =2
di hydr o- pyri di ne-3- carboxylic acid [4-(4-

2.87 (s,
M5 (ESH+):
& hhvebeen
nmet hyl - pi perazi n-1-y1) -




phenyl] -am de 11.01 (d, 1H), 10.64 (m 1H), 7.57-7.52 (m 2H), 7.39-7.15 -
(m 6H), 6.97-6.94 (m 2H), 6.17 (d, 1H), 5.52 (bs, 1H), 4.86 (m 1H), 3.75
(m 2H), 3.49-3.41 (m 4H), 2.97 (s, 3H), 2.95-2.84 (m 4H), 2.82 (s, 3H
462, 3 - 48a2000%8334- (2-mtolyl- ethylam no)-1,2- di hyd<g/Eppeisdpages 3-
carboxylic acid [3(4- nethyl-piperazin-l-ye- phenyl] -amde 13.01 (s, 1H),
11.17 (d, 1H), 10.60 (t, 1H), 7.35 (ms3H), 7.26-7.02 (m 7H), 6.70 (m
1H), 6.11 (m 1H), 3.82-3.79 (In, 2H), 3.54-3.49 (m 4H) 3.18-3.14 (m
2H), 2.99-2.89 (m 4H) .. 2.83 (s 3H) 2 28 (s _3H) 446 hs M%(ES)
4-12-(2-Met hb hen | ami_noi, NERJA0 Mz, é- %@ +
pyri di ne- 3-c@a é yfl yé%s't‘??irR Q?I:In(aﬂ"'?rnet hyl - piperazin-1-yl)- |phedgl]i-am de
13.02 (s, 1H), 11. 17 £-ds)Bbhydrd@-29 |(t, 1H), 7.39 (m 1H), 7.29-7/17 (m
aH, 7.04 (m 1H 6. g n§71 &eh IQFHmcﬁ"Bn 62 40 I(Embrlﬂ 1.6 &3 (m IH), 8.83 (s,
?2,4% 82-23.819(0 n’3| % mﬂ (58) g%ﬂ g ]% %ZH B (2H), 2.98- 2.87
' . S,
y1) - et hyl am nol1#®-o d’yr‘ 2 3d‘Feﬁ WBC[ iéI 6724 (41, 393
acid m)'iDé(ZHbr 5., 6.07 (1 H,
dlmethylammo— d), 4.79 (1 H, dd), 2.97 (6 H, s}
phenyl)-amide '
Ph:ﬂ%‘jthiﬁizm] 12.80 (1 H, br. 5.}, 11.16 {1 H,
>-onot.2 dibydro- | 4 1069 (1H1,0),7.45 - 7.42 (3
4f pyridine—,?y—carboxylic H, m), 7.35-7.26 (4 H, m), 6.83 411 & 413
acid (4- (2H,br.s.),6.12{1 H,4d),3.55-
. . 3.50 (2 H, m), 2.91 - 2.88 (8 H,
dimethylamino-
phenyl)-amide m)
2-Oxo-4-[{pyridin-2- | 13.07 (1 H, br.s.),11.31 (1 H,
ylmethyl)-amino]-1,2- | d), 11.08 (1 H, 1), 8.62 (1 H, d},
4 dihydro-pyridine-3- 7.90 (1 H, td), 7.62 (2 H, d), 364
& carboxylic acid (4- | 7.46 - 7.35 (3 H, m), 7.21 - 7.20
dimethylamino- (2H,m), 6.05 (1 H,d), 472 (2
phenyl)-amide H, d),3.04 (6 H, s)
igii;?;%ﬁgﬁg 12.14 (s, 1H), 11.08 (s, 1H),
cthylamina]-2-ox0-1.0- 10.78 (t, 1H), 7.46 (s, 1H), 7.38-
4h dihydro—pyridine»B: 7.28 (m, 4H), 7.13-7.03 (m, 412,4
carboxylic acid (2.6- 3H), 6.05 (d, 1H), 5.80 (d, 1H), ’
dimethy}_phenﬂ’)_ 4.79 (g, 1H), 3.52-3.47 (m, 1H),
. 3.38-3.31 (m, 1H)}, 2.22 (s, 6H)
amide
4-1{58)-2-(3-Chloro- 12.84 (s, 1F), 11.08 {bs, 1H},
phenyl)-2-hydroxy- | 10.82 (t, 1H}, 7.51 (s, 1H), 7.41-
ethylamino]-2-ox0-1,2-1  7.27 {m, 4H),7.17-7.11 (m,
p dihydro-pyridine-3- | 2H), 6.86 (d, 1H), 6.09 (&, 1H), | .,
carboxylic acid [4- | 5.86 (bs, 1H), 4.82 (g, 1H}, 3.76 ’
methoxy-3-{4-methyl- | (s, 3H), 3.56-3.50 (m, 2H}, 3.02-
piperazin-1-yl}- 2.90 {m, 4H), 2.55-2.41 {m,
phenyl]-amide 4H), 2.46 (s, 3H)
4-{(8)-2-(3-Chloro- 11.63 (s, 1H), 11.07 (s, 1H),
phenyl)-2-hydroxy- | 10.91 (t, 1H), 7.53 (s, 1H}, 7.45-
ethylamino]-2-ox0-1,2-| 7.32 (m, 4H), 7.24 {t, 1H), 6.74
4 dihydro-pyridine-3- (d, 2H), 6.10 (d, 1H), 5.87 (d, 444 .4
carboxylic acid (2,6- | 1H), 4.82 (q, 1H), 3.78 (s, 6H),
dimethoxy-phenyl)- |3.60-3.52 (m, 1H), 3.41-3.37 (m
amide 1H)




3-carboxylic acid [344- nethyl-piperazin-1-yl)- phenyl]
1H), 11.29 (m 1H), 10.64 (m 1H), 9.87 (bs, 1H), 9.01 (s,
1H, 7.39 (m 1H), 7.19-7.14 (m 3H, 6.71 (m 1H), 6.13

3. 76- 3. 72womoeod44%3323. 58-3.56 (m 2H),

1H), 7.
(m 1H),

-am de 13.02 (s,

51 (s,

3.48-3.44 (m 2HCT/Bribd008312 (in,

2H), 2.97-2.93 (m 4H), 2.86 (s, 3H) 422,2 4ad 4- [2-(4- Methoxy-
phenyl ) - et hyl am nol- 2-oxo-1, 2-di hydro-.qpyri di ne- 3- car boxylic acid
[ 3-(4-nmethyl - piperazin-1-yl)- phenyll-anmde 13.01 (s, 1H), 11.16 (d, 1H),
oy 6 70 L i B T8 (i) GANGRS (oM de N0 (S B 3. B4 3 43
. . m , . , . :113.54-3. 4
(21389/ ggéggbj_é"-l"%flf ( mngé‘aj‘?n B o 8(7&( m B%); 2.84 (s, 3%05?262., )
CT7 EPZ0087 016834 - - Ex | s{e ane NMR (400 MHz,
d6-D SO - 8 3 M5 ( ES*>§£%€€§$§§ 10%?52?}672?1%??28 ’ (
ethylamino]-2-oxo0-1,2-{ 7.29 (m, 5H), 7.24 (d, 1H), 7.18
4k dihydro-pyridine-3- (t, 1H), 6.07 {d, 1H), 5.83 (4, 4324
carboxylic acid (2- 1H), 4.78 (q, 1H), 3.54-3.48 {m,
chloro-6-methyl- 1H), 3.38-3.29 (m, 1H), 2.21 (s,
phenyl)-amide 3H)
4-[(8)-2-{3-Chloro- 11.91 (s, 1H), 11,16 (t, 1H),
phenyl)-2-hydroxy- | 10.81 (t, 1H), 7.47 (s, 1H), 7.38-
ethylaminoi-2-ox0-1,2- | 7.27 (m, 4H), 7.11 (, 1H}, 6.87-
4 dihydro-pyridine-3- | 6.82 (m, 2H), 6.05 (d, 1H), 5.80 | 4285
carboxylic acid (2- (bs, 1H), 4.78 (q, 1H), 3.73 (s,
methoxy-6-methyl- | 3H), 3.54-3.47 (m, 1H), 3.37-
phenyl)-amide 3.25 {m, 1H), 2.14 (5, 3H)
12.98 (s, 1H}, 11.11 (s, 1H),
iéﬁi)ﬂfigﬁgg 10.78 (1, 1H), 7.52 (s, 1H), 7.41-
ethylamino]-2-oxo-1,2- 7.29 (m, 4H), 7.24 (s, 1H), 7.15
4m dihy&ro-pyridineé: (t, 1H), 7.00 (d, 1H), 6.65 (dd, 469,2
carboxylic acid (3- 1H)}, 6.10 (d, 1H), 5.87 {d, 1H), ’
] 4.85 (g, 1H), 4.06-4.00 {m, 413),
morpholin-d-yl- 15 0 24 (m, 1), 3.57-3.51 (m,
phenylj-amide 1H), 3.11-3.08 (m, 4H
ih[éi;ffhi’js;: | 12.83 (s, 1H), 11.10 (4, 1H),
ethylamino]-2-ox0-1,2- 10.86 (s, 1H}, 7.51-7.26 (m,
4n dihydro—pyridine—?:)- 7H), 691 (d, 25), 6.08 (d, 1H), 469,5
carbosylic acd (4. 5.88 (d, 1H), 4.82 (g, 1H), 3.74 ’
morpholin -yl (m, 4H), 3.54-3.51(m, 1H),
oheny])-amide 3.38-3.30 (m, 1H), 3.05 (m, 4H)
‘;Jéiinth?ggg 12.31 (s, 1H), 12.11(bs, 1H),
ethylamino]-2-0x0-1.2- 10.72 (s, 1H), 7.85 (s, 1H), 7.61
e o | (5, 2HD), 7.46 (s, 1H), 7.38 - 7.29
4o Ca:boxygz’zd Gh. | (A 722 (5 1H),607(d, | 4554
carbamoyl.2,6. 1H), 5.82 (d, 1H), 4.80 (g, 1H),
dimethyl-phex;yl}- 3.54-3.48 {m, 1H} 3,40-3.33 {(m,
. 1M}, 2.20 (s, 6F)
amide




13.02 (s,

(m 1H), et hyl am no] - 2- oxo-1,2- 7.59 (d, 1H),
di hydr o- pyri di ne- 3-

2H), 6. 98w 200kd3326. 70 (d, 1H), 471,

1H), 3.82-3.74 (m 2H), phenyl ]

2H), 3.03-2.91 (m 4H), 2.87 (s,

1H),

11.15 (m 1H),

442-

carboxylic acid [3-(4- 7.24-7.17 (m 3H),

2- 0x0-4-[ (pyridin-2-yl met hyl) -ani no} -

5(3-nor phol i n-4-yl -

phenyl ) - ani de

(iH— | ndo1- 3-y1) -
7.37-7.35

5 et hyl

Exanpl e 5 Met hod

3H);
3 di hydr o- pyri di ne-

10.88.(m 1H),

10. 62

(m 2H), A4dae
7.10-7.05 (m

- pi per azpaw/iprydsyoodssdl (d,
-am de 3.57-3.48 (m 4H),

3.18-3.14 (m
C
3-carboxylic acid

2- Met hoxy- N- ( 3- nor phol i n- 4- heny| |\ NKH (40§ M, de-DN Qe BhMY Earimno] -
ni coti nax‘i de %@“H’g 0.57%¢ ’H%tﬂﬂxg)“?es dl) ssﬁ(\(/gg i 2 mmdqijgxa?;?mﬁzreat 13d Wi th
conc. 1-1CL (0.2 M) 00TIERl S0 TETHUE (3, 23%§Qf‘i) Feaction
control, thejreactian __% xgoulgc} %afewh urs and
adj usted to al kaline g}g@ P ou l{lg solution. The
final productf is isaf gl 7e?’f°r |g“ﬁ ' S’organl c phases are
dried and the sdbvent qilyd@raﬁéﬁl’éﬂ“éd 1@@!%/@‘9‘?)1]’r3'|2f(P’e:é\Ifi sSridyfal d&64 (60 WO
of a white powder; ni zcafBESyliq MicHPe 408155.52K0NVR 4-8061, Miz,| DVMSO-d6) 8 ppm
13.00 (s, 1H), 11,21 (lasthabbbuifodd- 10, ( 8.55 i) JHB388-3(3, (mlH)|, 7.80 (ddd, 1H),
7.38-7.30 (m 3H), 7.25ph&y)lddide 7. 16 (t, 140327602 d, 151H), 6.65 (dd,
1H), 6.03 (d, TA, 48§ Z0hiord: /P~ 13:16%s D), 1 b JI0-3 08 (M) 4H).
phenyl)-2-hydroxy- 110.75 (bs, 1H}, 7.65 (s, 1H), 7.52
ethylaminoj-2-oxo-1,2-{ (s, 1H), 7.40-7.24 (m, 6H), 6.94
4q dihydro-pyridine-3- (s, 1H), 6.10 (d, 1H), 5.8% {d, 430,5 I
carboxylic acid (3- 1H), 4.84 {q, 1H), 3.57-3.53 (m,
methylsulfanyl- 1H), 3.39- 3.37 (m, 1H), 2.48 (s,
phenyl)-amide 3H)
4-({S)-2-Hydroxy-2- 13.07 (s, 1H), 11.13 (bs, 1H),
phenyl-ethylamino)-2- |10.81 (t, 1H), 7.50-7.26 {m, 7H),
oxo-1,2-dihydro- 6.97 {d, 1H}, 6.08 (d,1H)}, 5.75
4r pyridine-3-~carboxylic | {4, 1H), 4.81-4.79 (q, 1H), 3.71- | 447.3
acid (3-piperidin-1- 3.67 (m, 1H), 3.53-3.46 (m,
ylmethyl-phenyl}- 1H), 2.37 (bs, 4H), 1.52-1.40
amide (rn, 4H), 1.24 {m, 2H)
4-((5)-2-Hydroxy-2- 114 5 (¢ 1H1), 11,13 (bs, 1H),
phenyl'Eth’z.a}’;“fO}'z' 10.82 (t, 1H), 7.53 (s, 1H), 7.48-
°X§1123 A e | 722 (m, OH), 697 (4, 1H), 575 .
4s | pyndine-J-carbOxylic |y 4 80 (q, TH), 3.54 (s, ’
acid (3-pyrrolidin-1- 1y '3 56 (m, 1H), 3.17 (m,
ylmethyl-phenyl}- ) 15 43 (m, 4H1), 170 {5, 4H)
amide
4-[2-Hydroxy-2- 145 55 (4 1H), 1074 (m, 1H),
Pﬁ:}‘ﬁ:}t};@;ﬂﬁﬂ' 7.45-7.12 (m, 9H), 6.71 {m,
’ , 6.1 , , 5. s, IH),
4t dihydrov-pynidine-B- 1}?.8? éfﬂf%g; ;.;57(7]‘;:92}{)’ ) 462,2
;:EE;X;E;?Z?;}S{(;—} 3.43-3.35 (m, 4H), 2.96-2.87 (m
phenyl]-amide 7H), 2.78 (s, 3H) B




43 -

Example 6 According to Method C descri bed for

Example 5 the

foll ow ng exanpl es have been prepared: Exanple Systematic name NMR (400

8

MHz, d6- DVBO):

M5 (ESH):
yl met hyl )wam®sbkssis 2- di hydro- pyri di ne- 3-

mh 6a 2-0xo-4-[(pyridin-2-
car boxyl i c aaiTkre®s606834

di ret hyl - phenyl )- am de 12.16 (s, 1H), 11.20 (s, 1H), 11.12 (t, 1H), 9.55
(d, 1H), 7.79 (ddd, 1H), 7.36-7.28 (m, @H) 7.10-7.04 (m 3H), 6,05 (d,
1H), 4.62 (d, 2H), 2.17 (s, 6H) 3494% 0xo0-4-[ (pyridin-2-
yl mralt hyl ) - ?Z nol- 1I 2- di hydro-pyridine- gé car ml '@3455);33 M-(E&
met hoxy- 3 razi n 1 1) -N @ 11. 20
(7s,181;|) 121(1 1 a(‘% k}?sge y ) , 11;1 83@0(?:1%& 1H), 7. 38+ g/gﬂﬁzﬁ’r 3H),
rrZH)ati/le 6.2 2H, 3.76 (s, 3H),
3.02-2.89 (m 4H), 2.48- ((zzl-iw&o(cmi 4H) (2%8 %{H%t ﬁgﬁ){jz%{%gg{ El)c ( 7
2 0x0- 4- [ (py} i di n- 21 phenyl-ethylamino)-2- ) 1075 68145 0.3
' _ ox0-1,2-dihydro- m), 7.12 (1H, m), 6.72 (1H, d),
4u pyridin;—S—carboxylic 6.08 (1H, d), 5.75 (1H, bs), 4.79 448
. (1H, m), 3.81 (2H, m), 3.50
acid 13 '{?'ma};}’l‘ (2H, m), 3.38 (2H, m), 3.16
Plieraz§n'1'?’ - (2H, m), 2.96 (24, m), 2.85
phenyl]-amide (3H, 5)
2-0x0-4- 13.01 (s, 1H), 11.18 (4, 1H),
phenethylamino-1,2- {10.62 (t, 1H), 7.39-7.15 (m, 8H),
iy dihydro-pyridine-3- | 7.05 (d, 1H), 6.71 (m, 1H), 6.12 4321
carboxvlic acid [3-{4- | (4, 1H), 3.81 (d, 2H), 3.54-3.47 ’
methyl-piperazin-1-yl)-| (m, 4H}, 3.17 (m, 2H), 2.97-
phenyl]-amide 2.85 {m, 4H), 2.83 {5, 3H)
13.03 (s, 1H), 11.37 {d, 1H},
e a1 10.62 (t, 1H), 7.45 (t, 1H), 7.22-
ig":ﬁfylfmii‘;“f;“ 7.16 (m, 3H), 6.72 (m, 1H), 6.15
Shvdro-pyridine.s. | (& 1F): 381 (m, 260, 3.72 (m,
4w carboxylic acid [3-(4- 2H), 3.48-3.43 {m, 4H), 3.22 439,3
methyl-piperazin-1-yl)- {m, 2H}, 3.15 (m, 2H), 2.96-
phenyl]-amide 2.88 {m, 4H), 2.83 (s, 3H), 1.83
{m, 2H), 1.67-1.61 {m, 3H},
138 (m, 1H)
4-(Methyl-phenethyl- | 11.00(d, 1H), 10.57 (m, 1H},
amino)-2-oxo-1,2- 7.45 (s, 1H), 7.30-7.12 (m, 8H},
ix dihydro-pyridine-3- | 6.69 (m, 1H), 6.05 (d, 1H), 3.75 4461
carboxylic acid [3-(4- (m, 2H), 3.55-3.48 (m, 4H), ’
methyl-piperazin-1-yl)-|  3.17 (m, 2H), 2.96-2.85 {m,
phenyl]-amide 7H), 2.83 (5, 3H)
13.01 (s, 1H), 11.20 {d, 1H),
4-[2-(3-Methoxy- 10.61 (t, 1H), 7.36 (m, 1H),
phenyl)-ethylamino]- | 7.28-7.19 (m, 3H), 7.07 {(m, 1H)
2-o0x0~1,2-dihydro- 6.91-6.89 (m, 2H), 6.79 (m,
dy pyridine-3-carboxylic 1H), 6.71 (m, 1H), 6.12 {m, 462,1
acid [3-(4-methyl- | 1H),3.79-3.75 {m, 2H), 3.74 (s,
piperazin-1-yl)- 3H), 3.54-3.49 (m, 4H), 3.14
phenyl}-amide (m, 2H), 2.97-2.89 (m, 4H),
2.87 (s, 3H)




yl met hyl ) -am no} -1, 2- di hydro-pyridine-3- carboxylic acid (2- _ :
nmet hoxy- 6- net hyl - phenyl)-am de 11.92 (s, 1H), 11.13 (m 2H), 8.54 (d, 1H),
7.79 (ddd, 1H), 7.38-7.27 (m 3H, 7.12 (t, 1H, 6.89-6.80 (m 2H), 6.03

(d, 1H), #obdoskdsss2H), 3.73 (s, 3H), 2.15 (s, 3H) 365, & Bb200s/006834 _
2- 0x0-4-[(pyridin-2- ylnethyl)-amno]-1,2- dihydro-pyridine-3- carboxylic

acid (2,6- dinethoxy-phenyl)- am de 1}.4 9 (s, 1H), 11.15 (m 2H), 8.54 (d,
IH), 7.79 (t, 1H), 7.35- 7.28 (m 3H) *7719 (t, 1H), 6.68 (d, 2H), 6.02 (d,
1H), 4.61 (d, 2H), 3.72 (s, 6H) 380,8 6e 2-0xo-4-[(pyridin-2-
yl met hyl ) -am no] -1, 2- di hydr o- pyri di NEMR-(40@MRXYE-DOSE): 8 | ME-(ES+):
chl or o- 6- net hjfamiheny Pystamtyed?®® 38 (s, 1H), 11.23 (m 2H), ,8:55 (d, 1H),
7.80 (ddd, 1Hy,—740- 74}{"2_’ o )2 6. lf?oigd 11‘=1'§'71’0.6‘4' 91‘,*1' TT2ZH), 2022 (s, 3H)
369, 3 6f 2-Oxo-4- ph%ﬁ%y&%th%%—r%g})y’—2_7.59]7. rooBy gnes g
amino]-2-oxo-1,2- | 6H),6.97-6.94 (m, 2H), 6.17 (d,
4z dihydro-pyridine-3- 1H), 5.52 (bs, 1H), 4.86 (m, 462,3
carboxylic acid [4-(4- 1H), 3.75 (m, 2H), 3.49-3.41
methyl-piperazin-1-yl)-| (m, 4H), 2.97 (s, 3H), 2.95-2.84
phenyl}-amide (m, 4H), 2.82 (s, 3H)
13.01 (s, 1H), 11.17 (d, 1H),
26?;‘;;“&[;’;‘;}’1 10.60 (1, 1H), 7.35 (m, 1H),
d.hg e s, | 726702 (m, 7H), 670 (m,
© 4aa myerompyricine 1H), 6.11 {m, 1H), 3.82-3.79 | 4462
carboxylic acid [3-(4- (m, 2HD), 3.54-3.49 (m, 4H),
methy};ilpl‘ijﬁéi“yl)“ 3.18-3.14 (m, 2H), 2.95-2.89 (m,
pheny 4H), 2.83 (s, 3H), 2.28 (s, 3H)
13.02 (s, 1H), 11.17 (d, 1H),
Phié}%l)itﬁ;};fo}_ 10.59 {t, 1H), 7.39 (m, 1H),
oot 2-dihpdro. | 729717 s 4H), 7.04 (m, 1)
4ab pyridine-3-carboxylic 6.91-6.87 (m, 2H), 6.70 (m, 462,1
L cid [>-(4-methyl. 1H), 6.13 (m, 1H), 3.83 (s, 3H),
ST 3.82-3.79 (m, 2H), 3.54-3.43 (m,
piperazin-1-yl)- 4H), 3.19-3.17 (m, 2H), 2.98-
phenyl]-amide 2.87 (m, 4H), 2.84 (s, 3H)
13.02 (s, 1H), 11.29 (m, 1H),
. 10.64 (rm, 1H), 9.87 {bs, 1H),
4-{2-(3H-Imidazol-4- 1 ' " Yy pn o 51 (s, 1H), 7.39
yl)-ethylamino}-2-oxo- (m, 1H), 7.19-7.14 (m, 3H),
dac S{f;i‘ilyijgi E“E‘;’_’a_ 6.71 (m, 1H), 6.13 (m, 1H), 4222
xyhead 3.76-3.72 {m, 2H), 3.58-3.56 {m,
methyl-piperazin-1-yl- =y s e 3 44 (m, 2H), 3.17-
phenyl]-amide 3.12 (m, 2H), 2.97-2.93 (m,
4H), 2.86 (s, 3H)
13.01 (s, 1H), 11.16 (d, 15},
4-[2-(4-Methoxy- 0 & 110y 734 (m, 1H), 7.25-
phenyl)-ethylamino]- | =\ o' "y 5 08 (m, 1H)
4ad p:;r?c)i{icx)xe}:;ilig’:;;ic 6.91-6.87 (m, 2H), 6.70 (m, 462,1
! 1H), 6.13 (m, 1H), 3.83 (s, 3H), ’
acid {3-(4-m Et};yi' 3.82-3.79 {m, 2H), 3.54-3.43 (m,
piperazin-1-yl)- 4H), 3.19-3.17 (m, 2H), 2.98-
phenyl}-amide 2.87 (m, 4H), 2.84 (s, 3H)




carboxylic acid (3- porpholin-4-yl- phenyl)-amde 12.96 (s, 1H), 11.14 (s,
“1H), 10.64 (t, 1H), 7.34-7.20 (m 7H), 7.15 (m 1H), 6.96 (d, 1H), 6.64
(dd, 1H), 6.11 (d, 1H), 3.76-3.73 (m 4H), 3.54 (q, 2H), 3.10-3.07 (m 4H),
2.89 (t, @id206kBak: - 44 - Exanple Systematic nane NVRd#RSodi6ss366- DVBO) :
8 . M5 (ESt+): ink 6g 2-0xo0-4-(2-phenyl- propyl am no)-1, 2-

di hydr o- pyri di ne-3- carboxylic acid (342m)rphol I n-4-yl - phenyl)-am de 12.93
(s, 1H, 11.11 (bs, 1H), 10.64 (t, 1H),“7.32-7.12 (m 8H), 6.95 (d, 1H,

6. 63 (dd, 1H), 6.09 (d, 1H), 3.76-3.74 (m _4H), 3.53-3.43 (m_2H)

3.09-3.02 (m _5H), 3H) 433, KGR (260MeIz4d4-DMBO): al MSAES+):
yl - et hyl am n))EX%T}ELe d| ﬁﬁ%ﬁ%ﬁaml nd-3- carboxylic acid (3- mpepholin-4-yl-

phenyl ) -am de—12794 IH, — I1 13 (b ; T H) 8.53 (d, IH),
772 (dd. 10y, 7.34 (4. 24, 725 S?g’g ”%ﬂ;aqéf’;%}{ 1H), 6]95 (d.
IH), 6.64 (dd, 1H), |6af1

M) (dd, 1H) thg’faggl}“;(:xz’?; 7.59 (d, 1H), 7.37-7.35 (m, 2H),
dinydropyridine.3. |7-247:17 (m, 3H), 7.10-7.05 (m,

4ae b 2H), 6.98 (1, 1H), 6.70 (d, 1H), | 471,5
r;:f: le” i‘ce":;’::n[_?’{fi)_ 6.11 (d, 1H), 3.82-3.74 (m, 2H),
Yheipl}—amé " Y73 57,348 (m, 4H), 3.18-3.14 (m,
pheny 2H), 3.03-2.91 {(m, 4H), 2.87 (s,
3H)
Example 5
Method C

2-Oxo-4-{(pyridin-2-yimethyl)-amino]-1,2-dihydro-pyridine-3-carboxylic acid
5 {3-morpholin-4-yl-phenyl)-amide

2-Methoxy-N-(3-morpholin-4-yl-phenyl}-4-[(pyridin-2-ylmethyl)-amino]-
nicotinamide (54 mg, 0.13 mmol) is dissolved in 2 ml dioxane, treated with conc.
HCl {0.2 ml) and heated to reflux (110°C). Based on reaction control, the reaction
mixture 1s poured onto CH2CI2 after a few hours and adjusted to alkaline pH with

16 saturated aqueous NaHCO3-solution. The final product is isolated by extraction
with CH2Cl2, the organic phases are dried and the solvent is evaporated. LCMS
purification yields 31 mg {60 %) of a white powder; m/z (EST) (M+H)" 406,5; 1H
NMR (400 MHz, DMSO-d6) & ppm 13.00 (s, 1H), 11.21 (bs, 1H}, 11.10 (t, 1H),
8.57 (d, 1H), 7.80 (ddd, 1H), 7.38-7.30 (m, 3H), 7.25 (s, 1H), 7.16 {t, 1H}, 7.02 (d,

15 1H), 6.65 (dd, 1H), 6.03 (d, 1H), 4.68 (d, 2H), 3.75-3.72 (m, 4H}, 3.10-3.08 (m,
4H).



1H), 3.76-3.73 (m 4H), 3.69 (g, 2H), 3.09-3.03 (m 6H 420,4 6i 2-0x0-4- .
phenet hyl am no- 1, 2- di hydro-pyri di ne-3- carboxylic acid [4-
met hoxy- 3- (4- net hyl - pi perazi n-1-y1)- phenyl] -am de 12.81 (s, 1H), 11.12
(d, 1H, b @bokssz1H), 7.34-7.11 (m 8H), 6.86 (d, 1Hgy/Perhbkdoehss1H), 3.75
(s, 3H), 3.53 (q, 2H), 2.96-2.87 (m 6H), 2.52-2.46 (m 4H), 2.23 (s, 3H
462, 4 6] 2-0xo0-4-(2-phenyl- propylam no).-1, 2- dihydro-pyridine-3-
carboxylic acid [4- nethoxy-3-(4-nethyl 3 pi perazi n-1-yl)- phenyl)-am de
12.78 (s, 1H), 11.08 (d, 1H), 10.68 (t, 1H), 7.32-7.31 (m 5H), 7.29-7.20
(m 1H), 71::5X l@(mzH) 685(d lH) 608(m1H) 3.75 (s, 3H)
3.50-3.44 (m H} 5121\0 21 E g% 29
(d, 3H) 476, é%%dzlgdszéde&hqdzc swpa?dn foy Exeﬁrlplét-‘ﬁw K- ezarép es have been
di hydro- pyri giréred: carboxylic acid [4- nethoxy-3-(4-nethyl-
pi perazin-1-yl1)- phenyll-amde 12.79 (s, 1H), 11.12 (d, 1H), 10.68 (t, 1H),
8.53 (d, 1H), 7.72 (ddd, 1H), 7.33 (t, 2H) ., 7.25- 7.22 (m_1H), 7.12-7.10
(m 2H), 6.83 (d, 1H), 6.10 (d, 1H),iNMR (400 MHz, d5-DMSO): § | MS (ES+):
xample Systematic name _ m/z
i&;ﬁigﬁﬁiii 12.16 (s, 1H), 11.20 (s, 1H),
7 i dzo» e 11102 (1, 1H), 9.5 (d, 1H), 7.79
6a | (25, | (4dd,1H), 736708 (m,3H), | 3484
PN L. 7:10-7.04 (m, 3H), 6.05 (d, 1)
tmethyl-phenyl)- 4.62 (d, 2H), 2.17 (s, 6H)
amide
2-Oxo-4-[(pyridin-2- 12.86 {s, 1H), 11.20 (s, 11},
yimethyl}-amino}-1,2- | 11.12 {t, 1H}, 8.57 (d, 1H), 7.80
dihydro-pyridine-3- {ddd, 1H),7.38-7.29 (m, 3H),
6b carboxylic acid {4- | 7.18-7.12 (m, 2H), 6.87 (d, 1H),| 4495
methoxy-3-{4-methyl- | 6.02 (d, 1H), 4,.67 (d, 2H), 3.76
piperazin-1-yl)- {s, 3H), 3.02-2.89 (m, 4H), 2.48-
phenyl]-amide 2.41 {m, 4H), 2.22 {s, 3H)
2-Ox0-4-[(pyridin-2- 11.92 (s, 1H), 11.13 (m, 2H),
vimethyl)-aminoi-1,2- | 8.54 (4,1H), 7.79 {ddd, 1H),
6c dihydro-pyridine-3- | 7.38-7.27 {m, 3H), 7.12 {t, 1H}, 365.5
carboxylic acid (2- 6.89-6.80 {(m, 2H), 5.03 {d, 1H},
methoxy-6-methyl- = | 4.62(d, 2H), 3.73 (s, 3H), 2.15
phenyl)-amide (s, 3H)
i;;ﬁ%ggﬁj}nl 22 11.59 (s, 1H), 11.15 (m, 2H),
¥ iy dzo— e | 8.54(d, 1H), 7.79 (1, 1H), 7.35-
6d cargo ﬁi’:d d (6. | 728 (m, 3H),7.19 (1, 1H), 668 | 3808
. }g | (d2H), 602 (d, 15D, 461 (4,
imetboxy-phenyl)- 2H), 3.72 (s, 6H)
amide
2-Oxo-4-[(pyridin-2-
yimethyl)-amino}-1,2- | 12.38 (s, 1H), 11.23 {m, 2H),
6o dihydro-pyridine-3- 8.55 (d, 1H), 7.80 (ddd, 1H}, 369.3
carboxylic acid (2- 7.40-7.17 {m, 6H), 6.06 (d, 1H),
chioro-6-methyl- 4.64 (d, 2H), 2.22 (s, 3H)
phenyl)-amide
2-0O%0-4- 12,96 (s, 1H}, 11.14 (s, 1H),
phenethylamino-1,2- {10.64 (t, 1H}, 7.34-7.20 {m, 7H),
of dihydro-pyridine-3- | 7.15 {(m, 1H), 6.96 (d, 1H), 6.64 419,4
carboxylic acid (3~  |(dd, 1H}, 6.11 {(d, 1H), 3.76-3.73
morpholin-4-yi- (m, 4H), 3.54 (g, 2H), 3.10-3.07
phenyl}-amide (m, 4H), 2.89 (¢, 2H)




3.75 (s, 3H), 3.68 (g, 2H), 3.05 (t, 2H), 2.96 (m 4H), 2.46 (m 4H), 2.22
(s, 3H) 463,4 - 45 - Exanple Systematic nane NVR (400 WVHz, d6-DVS0): 8 =
M5 (ES-1-): mlz 61 4-(1-Methyl-piperidin- 4-ylam no)-2-oxo-1,2-

di hydr o- pwid @1z carboxylic acid [4- nmethoxy-3- (4- net-Mbmosieocssa

pi perazin-1-yl)- phenyl] -amde 12.84 (s, 1H), 11.10 (s, 1H), 10.72 (d,

1H, 7.31 (t, 1H, 7.21 (dd, 1H), 7.00 gd 1H), 6.86 (d, 1H), 6.09 (d, 1H),
3.79 (s, 3H), 3.75-6.67 (m 1H), 3.50-3*26 (m 2H), 2.96 (m 4H), 2.66-2.63
(m 2H), 2.45 (m 4H), 2.22 (s, 3H, 2. 18 (5, 3H), 2.15-2.06 (m 2H),
1.53-1.45 (m| 2H) 455,4 6m 4-Q/clohewmi40@wﬁ{z,awﬁs@):@i RYSIEe = ):
pyri di ne-3-c¢ rEES%ﬁ%?]lelc é&?tﬂnft)f«m%ox 3- (4- rrethyl pi per azji nnsyl) -

phenyl ] - am de—12785( O . “(2'. or Ubl /1 (f:. 1 .5,!‘1), 730—(t, 1H),
7-19 (dd, 1H), 7.02 (2 op?z_l‘i‘mmo)glr%«(dm%a;(t né 732 7312 m, SH} 75 (s, |3H),
6 - dlhydro -pyridine-3- |6.95 (d, 1H), 6.63 (dd, 1H),6.09} 35 ¢
& carboxylic acid {3~ (d, 1H), 3.76-3.74 (m, 4H), '
morphoiin-4-yl-  13.53-3.43 (m, 2H), 3.09-3.02 (m,
phenyl}-amide 5H3}, 1.29 (&, 3H)
» 12.94 (s, 1H), 11.13 (bs, 1H),
2 10,65 (1, 1H), 8.53 (& 1H),7.72
T e, | (ddd, 1H), 7.34 (d, 2H), 7.25-
6h yaro-pynaine 7.22 (m, 2H), 7.14 (1, 1H), 6.95 | 4204

carboxylic acid (3-
morpholin-4-yl-
phenyl}-amide

(d, 1H), 6.64 {dd, 1H), 6.11 (d,
1H), 3.76-3.73 (m, 4H), 3.69 (q,
2H), 3.09-3.03 {m, 6H)

2-Ox0-4-
phenethylamino-1,2-
dihydro-pyridine-3-
6i carboxylic acid {4-
methoxy-3-(4-methyl-
piperazin-1-yl)-
phenyl}-amide
2-Ox0-4-(2-phenyi- 12.78 {5, 1H), 11.08 (4, 1F),
propylamino)-1,2- |10.68 (t, 1H), 7.32-7.31 (m, 5H),
dihydro-pyridine-3- |7.29-7.20 (m, 1H), 7.12-7.06 (m,
6j carboxylic acid [4- 12H), 6.85 (d, 1H}, 6.08 (m, 1H),| 4764
methoxy-3-(4-methyl- | 3.75 (s, 3H), 3.50-3.44 {m, 2H),
piperazin-1-yl)- 3.07-2.96 (m, 5H), 2.49-2.46 {m,
phenyl}-amide 44), 2.22 {s, 3H), 1.29 (4, 3H)
12.79 (s, 1H), 11.12 (d, 1H]},
10.68 (t, 1H), 8.53 (d, 1H), 7.72
(ddd, 1H), 7.33 (t, 2H), 7.25-
7.22 (m, 1H), 7.12-7.10 (m,
2H), 6.85 (d, 1H), 6.10 (d, 1H),
3.75 (s, 3H), 3.68 (g, 2H), 3.05
{t, 2H), 2.96 (m, 4H), 2.46 (m,
4H), 2.22 (5, 3H)

12.81 (s, 1H), 11.12 (d, 1H),
10.67 (t, 1H}, 7.34-7.11 {(m, 8H),
6.86 (d, 1H), 6.10 (d, 1H), 3.75
(s, 3H), 3.53 {q, 2H), 2.96-2.87

(m, 6H), 2.52-2.46 (m, 4H),

2.23 (s, 3H)

462,4

2-Ox0-4-(2-pyridin-2-
yl-ethylamino)-1,2-
dihydro-pyridine-3-
6k carboxylic acid [4-
methoxy-3-(4-methyi-
piperazin-1-yl)-
phenyl]-amide

463,4




3.51 (m 1H),
1. 67-

1.61 (m 2H),
2- 0x0- 4- (2- pyrrolidin-
acid [4- gRiteas:(4-methyl -

2.96 (m 4H),
1.

2.45 (m
60-1.55 (m 11-
1-yl

pi perazin-1-y1)-

4H),
1),

2.22 (s, 3H),

-et hyl am no) -1, 2- di hydro-pyri di ne- 3-

pheny! |s@nitd6os/0deksd9 (s,
7.10 (d,

1.90-1.74 (m 2H),
1.42-1,19 (m 5H) 440,5 6n
carboxylic

2.96 (m

s, 1H),
3.75 (s,
496, 4 6p

acid

1H), 11.09 (bs, 1H), 10.64 (t, 1H), 7.33 (d, 1H), 7.14 (dd, 1H),
1H), 6.86 (d, 1H), 6.05 (d, 1H), 3.71 , 3.40-3.12 (m 6H),
4H), 2.65 (t, 2H), 2.51 (m 4H), 2. 22'%3,- , 1.74-1.69 (m 4H) 455,3 60
4-[2-(3-Chloro- phenyl) -et hyl am nol - 2- oxo-1, 2- di hydr o-
pyri di ne- 3- clr boxyl iflc aci d [ 4- met hoxwﬁi{(@% NEIA6-DMSRY: 82 ME-(ESy I
phenyl ] - ani deExamplp (s SY%ﬂyaﬂ%n?z (lbs 1Q. 65 (t, 1H) . /A2
:7))“;36- 37.5:2))7(( T 2L|_+|)l-|) ] /91.4 é O 2H) 84§§ ; (s, 277, éH)
, 3. , 4.96- S,
4- Benzenesﬂ f onyl ari n(g Mﬁthg g‘ﬁf‘dz‘"d 1% g@ r f)oxyl :_?:
[ 4- met hoxy- 34 (4-- 4-ylamino)-2-oxo0-1,2- | (dd, 1H), 7.0 (d 1H} 6. 86
dihydro-pyridine-3- | 1H), 6.09 (d, 1H), 3.79 (5, 3H
6} carboxylic acid [4- [3.75-6.67 {m, 1H}, 3.50-3.46 {m,| 4554
methoxy-3-(4-methyl- | 2H), 2.96 (m, 4H)}, 2.66-2.63
piperazin-1-yl)- {rm, 2H), 2.45 (m, 4H), 2.22 (s,
phenyl]-amide 3H), 2.18 (s, 34), 2.15-2.06 (m
2H), 1.53-1.45 (m, 2H)
12.85 (s, 1H), 11.07 (bs, 1H),
. 10.72 (4, 1H), 7.30 (t, 1), 7.19
#Crelonelemno | (ad, 1H), 7.02 (4, 18), 6.86 (4,
oy dine:,~3—car}boxylic 1H), 6.08 (d, 1H), 3.75 (s, 3H),
6m acid [4-methoxy-3-(4- 3.51 (m, 1H), 2.96 (m, 4H), 2.451 4405
methyl-piperazin.1-yl). | (T 45 2:22 (5, 3H), 1.90-1,74
phenyl]-amide {m, 2H), 1.67-1.61 (m, 2H),
1.60-1.55 (m, 1H), 1.42-1.19 (m
5H)
2-Oxo-4-(2-pyrrolidin-{  12.79 (s, 1H}, 11.09 (bs, 1H),
1-yl-ethylamino)-1,2- | 10.64 {t, 1H), 7.33 (d, 1H), 7.14
dihydro-pyridine-3- | (dd, 1H), 7.10 (d, 1H), 6.86 (d,
6n carboxylic acid [4- 1H), 6.05 {d, 1H), 3.71 (5, 3H), 455,3
methoxy-3-(4-methyl- 3.40-3.12 (m, 6H), 2.96 (m,
piperazin-1-yl)- 4H), 2.65 {1, 2H), 2.51 (m, 4H),
phenyl]-amide 2.22 (s, 3H), 1.74-1.69 {m, 4H)
4-{2-(3-Chloro- 12.82 (s, 1H}, 11.12 {(bs, 1H),
phenyl)-ethylamino]- | 10.65 (t, 1H}, 7.42 (s, 1H}, 7.36-
2-oxo0-1,2-dihydre- 7.27 (m, 4H), 7.14-7.10 (m,
60 vyridine-3-carboxylic | 2H), 6.85 (d, 1H), 6.12 (d, 1H), | 496,4
acid {4-methoxy-3-(4- | 3.75 (s, 3H), 3.53 {q, 2H), 2.96-
methyl-piperazin-1-y1)- | 2.89 (m, 6H), 2.46 (m, 4H), 2.22
phenyl]-amide {s, 3H)
4- ‘ 12.83 (s, 1H), 12.33 (s, 1H),
Benzenesulfonylamine-{ 11.85 (s, 1H), 7.99-7.91 (m,
2-0x0-1,2-dihydro- | 2H), 7.74-7.61 {m, 4H), 7.20 (d,
6p pyridine-3-carboxylic | 1H), 7.12 (s, 1H), 6.93 (d, 1H), 498,2
acid [4-methoxy-3-(4- | 6.62 (d, 1H), 3.78 (s, 3H), 3.00
methyl-piperazin-1-yl)-{ (m, 4H), 2.48 (m, 4H), 2.33 (s,
phenyl]-amide 3H)




met hyl - pi perazi n-
(s, 1H), 7.99-7.91 (m 2H),

6.93 (d, 1H)

(s, 3H) 4R8.2809102446 -

1-

y1l) - phenyl }-am

6.62 (d, 1H), 3.78 (s,

de 12.83 (s, 1H), 12.33 (s,
7.74-7.61 (m 4H),

1H), 11.85
7.20 (d, 1H), 7.12

(s, 1H),

3H), 3.00 (m 4H), 2.48 (m 4H), 2.33

(ES+): mz 69 2-0xo0-4-[(pyridin-2- ylnethyl)-am nol-1, 2-

di hydr o- pyri di ne- 3-

7.77 (in, 2
2H), 2.22 (s
di hydr o- pyri
(s, I'H, 11.
2H), 7.38-7.

7.61

carboxylic acid

Exanpl e Systematic name NVR (400pdMriznro6t@oédyB0): 8 MS

. _ (g-égar banmoyl- 2, 6- di net hyl - phenyl ) -
amde 12.32 (s, 1H), 11.23 (bs, 1H), 1#%10 (s, 1H), 8.54 (d, 11-1), 7.85-
(s, 2H), 7.34- 7.22 (m 4H). 6.06 (d,

1H), 4

BH) 3¢

dE¥rsopde

D2, 4 6r 2-0x0-4-]
caP At EE d

(NPVIRI (dOMMRIz, Yé-MESY): -
(4- norphold n-4-yl - ph

M8 (E6}3:
enyt} - a

4 (d,

L, 2-

i de 12. 84
7.47 (d,

2%

30

(s

6q

ylmethyl)-amino]-1,2-
dihydro-pyridine-3-
carboxylic acid (4-
carbamoylt-2,6-
dimethyl-phenyl)-
amide

"@-Oxd‘—ﬂ'—{ﬁ?yrgcfin-zJ'H)’ 8,58 (d, TH), 7.82

12.32 (s, 1H), 11.23 {bs, 1H),
11.10 (s, 1H), 8.54 (d, 1H), 7.85-
7.77 (m, 2H), 7.61 (s, 2H), 7.34-
7.22 {m, 4H), 6.06 {d, 1H), 4.64

(d, 2H), 2.22 (s, 6H)

T, IR

392,4

6r

2-Oxo-4-{{pyridin-2-
yimethyl}-amino]-1,2-
dihvdro-pyridine-3-
carboxylic acid {4-
morpholin-4-yl-
phenyl)-amide

12.84 (s, 1H), 11.21 (s, 1H),
11.16 (1, 1H), 8.58 (d, 1H), 7.82
{t, 1H), 7.47 (d, 2H), 7.38-7.30
{m, 3H}, 6.90 (4, 2H}, 6.04 (d,
1H), 4.66 (d, 2H), 3.77-3.72 (m,

4H), 3.06-3.04 (m, 4H)

406,4

6s

2-Oxo-4-I{pyridin-2-
ylmethyl)-amino}-1,2-
dihydro-pyridine-3-
carboxylic acid (3~
methylsulfanyl-
phenyl}-amide

13.12 (s, 1H), 11.26 {bs, 1H),
11.05 (t, 1H), 8.58 (d, 1H), 7.82-
7.78 (m, 1H), 7.64 (s, 1H), 7.39-

7.25 (m, 5H), 6.95-6.94 (m,
1H), 6.05 (d, 1H), 4.68 (d, 2H),

2.49 (s, 3H)

367,5

6t

2-0x0-4-
phenethylamino-1,2-
dihydro-pyridine-3-
carboxylic acid {3-
piperidin-1-ylmethyi-
phenyl)-amide

13.03 (s, 1H), 11.17 (bs, 1H),
10.64 (t, 1H), 7.47 (m, 2H),
7.32-7.21 (m, 7H), 6.95 (d, 1H),
6.12 (d, 1H), 3.57-3.52 (m, 2H),
3.43 (s, 2H), 2.92-2.89 (m, 2H),
2.32 (m, 4H), 1.50-1.48 (m, 4H)
1.39 (m, 2H)

4314

tu

2-Ox0-4-(2-phenyl-
propylamino)-1,2-
dihydro-pyridine-3-
carboxylic acid (3-
piperidin-1-ylmethyl-
phenyl}-amide

13.01 (s, 1H), 11.15 (bs, 1H),
10.65 (t, 1H), 7.47-7.42 (m, 2H},
7.31 m, 5H), 7.25-7.21 (m, 2H),
6.99 {d, TH}, 6.09 {d, 1H), 4.07

(bs, 2H), 3.49-3.43 (m, 2H),
3.38 (s, 2H), 3.08- 2.99 (m, 1H),

2.32 (m, 5H), 1.50.- 1.48 (m,

4H), 1.40 (d, 2H)

445,3

ov

2-Ox0-4-(2-phenyl-
propylamino}-1,2-
dihydro-pyridine-3-
carboxylic acid (3-
pyrrolidin-1-ylmethyl-
phenyl)-amide

13.02 (s, 1H), 11.15 (bs, 1H),
10.65 (s, 1H), 7.46 (t, 2H), 7.33
(t, 4H), 7.23-7.16 (m, 2H), 6.85
(d, 1H), 6.81-6.79 (m, 1H), 6.09
(d, 1H), 3.77 (s, 2H), 3.55-3.48
(t, 2H), 3.06 {m, 1H), 2.50-2.44

(m, 4H), 1.70 (s, 3H), 1.30 (d,

431,3

4H)




(m 3H),

6.90 (d, 2H),

6.04 (d, 1H),

4.66 (d, 2H),

3.77-3.72 (m 4H),

3.06-3.04 (m 4H) 406,4 6s 2-0x0-4-[(pyridin-2- ylnethyl)-amno]-1,2-

di hydr o- pyridine 3-

carboxylic acid

(3- met hyl sul fanyl -

phenyl ) -am de 13.12

s, 1 11.05 (t, 1 8.58 (d, 1 1
L5 (H)s 2%@/7052“3 s (m 5H§ 605 6 64 (ﬁn lH)H) 6'7(‘32@&"‘,%’{'3&3m4 6:;)(d
2H), 2.49 (s, 3H) 367,5 6t 2-0x0-4- phenethyl am no-1, 2- di hydro-pyridi ne- 3-
carboxylic acid (3- piperidin-1-ylmethyf: phenyl)-am de 13.03 (s, 1H),
11.17 (bs, 1H), 10.64 (t, 1H), 7.47 (m 2H), 7.32-7.21 (m 7H), 6.95 (d,
1, 612 (3 T g Sr 357 (T 2 s S B DM GRS Vs 24 2,32
(m 4|H) . 1. 5pExamqsi m Sysgmaticsgnem |2H) 431, 4 6u 2- Oxo-4- (12- phenyl -

ro am no T2 -y e-o IIUIIIC 3
i pori din- | : /1 et hyl - 7 ek Ham de iébg E@ ibge T iif”’fs“’I bs, 1H

phenethylammo 1,2- (t, 1H)}, 7.45 (d, 1H), 7.35-
6w dihydro- I?ynd‘me -3~ | 7.31(m, 5H), 7.23 (m, 3H), 6.97 417.3
carboxylic acid (3- (d, 1H}, 6.12 {d, 1H), 3.54 (s,
pyrrolidin-1-ylmethyi- | 4H}, 2.92-2.89 (i, 2H), 2.43 (s,
phenyl)-amide 4H), 1.70 (bs, 4H)
2-Oxo-4- 12.74 (s, 1H), 10.69 {m, 1H),
phenethylamino-1.2- |, 4} 551 (1 101), 6.63 (4,
dihydro-pyridine-3- | 1y 06 (4, 1H), 3.71 (s, 2H), 1355
6x | carboxylicacid {3{ 3.53-3.51 (m, 2H), 2.91-2.87 (m, ’
diethylaminomethyl-4- 2H), 2.58-2.55 (m, 4H), 1.05-
hydroxy-phenyl)- 1.01(m, 6H)
amide
. 12.84 (s, 1H), 11.11 (4, 1H),
f;fii?;;“gyigﬁ 10.51 (t, 1H), 7.33 (1, 1H), 7.14
carboylic acid [4. | (4 IF,7.10 (4, 150), 686 (d,
6y 1H), 6.04 (d, 1H), 3.75 (s, 3H), | 386.2
methoxy-3-(4-methyl- 1, 415 ¢ (1 211), 2.96-2.87 (m,
piperazin-1-yl)- 41y 5 555 38 (m, 4H), 2.22 (s,
phenyl]-amide 3H), 1.20 (1, 3H)
4-Tsopropylamino-2. | | 12:86 (6 1H), 1109 (d, 1H),
. 1061 (d, 1M), 7.32 (t, 1H), 7.19
oxo-1,2-dihydro- 144 414y 503 (d, 1H), 6.85 (d,

g, | pruidine-3-carboxylic | e iy 385379 (m, | 400,2
acid [4-methoxy-3-(4- |\ 0y 5 o0 (2103 3.02-2.88 (m,
methyl-piperazin-1-yl)-| 103" 55 5 39 (m, 4H), 2.22 (s,

phenyl]-amide 3H), 1.22 (d, 6H)
2-Oxo-4-(2-pyridin-3- | 12.81 (s, 1H), 11.12 (bs, 1H),
yl-ethylamino)-1,2- | 10.69 (t, 1H), 8.52 (s, 1}]}, 8.43
dihydro-pyridine-3- (d, 1H), 7.73 (d, 1H), 7.32 (%,
6aa carboxylic acid [4- | 2H), 7.12 {1, 2H), 6.86 (d, 1H), | 4632
methoxy-3-(4-methyl- | 6.12 (d, 1H), 3.75 (s, 3H}, 3.57
piperazin-1-yl}- {q, 2H), 2.96-2.90 (m, 6H), 2.46
phenyl]-amide (m, 4H), 2.22 (s, 3H)
2-Ox0-4-(2-pyridin-4- | . 12.81 (s, 1H), 11.14 (d, 1H),
vi-ethylamino}-1,2- |10.67 (t, 1H), 8.48 (d, 2H), 7.35-
dihydro-pyridine-3- 7.32 (m, 3H), 7.12-7.10 (m,
6ab carboxylic acid [4- | 2H), 6.87-6.84 (m, 1H},6.12 (d,| 4632
methoxy-3-(4-methyl- | 1H), 3.75 (s, 3H), 3.58 (g, 2H),
piperazin-1-yl)- 2.96-2.90 {m, 6H), 2.46 (m,
phenyl]-amide 4FH), 2.22 (s, 3H)




10.65 (t,
6.09 (d, 1H),
2.99 (m 1H),
2- 0x0-4-(
(3- pyrro
10. 65 (s,
6.81-6.79 (m 1H),

Systematic n
phenet hyl am
pyrrolidin-|
7.45 (d

1H, 7.47-7.42 (m 2H), 7.31 m 5H), 7.25-7.21 (m 2H), 6.99 (d,
4.07 (bs, 2H), 3.49-3.43 (m 2H), 3.38 (s, 2H), 3.08-
2.32 (m 5:—I), L 50.1-21.38h(3, 4H), gi._. 40 (d, 2H) 445, 3 6v |
3 ro amno) -1, 2- | I o- ridlne c aci
N M-sfﬁ hethyl - phe)nyl  Zani de 13,02 (s, 1m&Ti“%qg“§Bﬁh‘l
1H), 7.46 (t, 2H), 7.33 (t, 4@) 7.23-7.16 (m 2H), 6.85 (d 1H),
6.09 (d, 1H, 3.77°(¢s; 2H), 3.55-3.48 (t, 2H), 3.06 (in,
-2.44 (m 4H), 1.70 (s, 3H), 130 (d 4H) 431,3 - 47. Exanple
ame NVRT(400 MHz, d6- DMBGJhR 460 MM2, §6-DMSO b 2 MEWER+ X 0- 4-
nBxample | di ﬁxﬁwtpymM| ne-3 car box;g |c aci ( 3- /i
yH |“|"E't||‘ Y 1303~ Cs—tH—10-64(t—3H 7.51 (t,
1H), @‘X tgyizpl{e“itéyl 10.92 (bs; 1H), 10.33 (s, 1H), \ ) (
c"{‘;}’:‘zz_ . |7-32:7.14 (m, 8H), 684 (d, 1H),
6ac ca:boxygzracid [4- 6.03 (d, 1H), 3.74 (s, 3H), 3.49 476,2
methoxy. 3-(4-methyl. | (& 210: 2:99-2:92 (i, 7H), 285
. . {t, 2H), 2.45 (m, 4H}), 2.21 (s,
piperazin-1-yl)- 3H)
phenyl]-amide
12,27 (brs; 1H); 11,08 {brs,
2-0%x0-4- 2H); 7,52 (d, 2H); 7,38-7,30 {m,
phenethylamino-1,2- |2H}; 7,29-7,20 (m, not separated
' 6ad dihydro-pyridine-3- from CHCI3); 7,18-7,05 (m, 4324
carboxylic acid [4-(4- |1H]); 6,93 (d, 2H); 5,92 (s and br
methyl-piperazin-1-yl)-i s, together 2H}; 3,52 {q, 2H);
vhenyl]|-amide 3,24 (s, 4H); 2,99 {1, 2F); 2,75
s, 4HY; 2,42 (s, 3H)
12,30 {(brs, 1H); 11,13 (br s,
2H); 7,51 (d, 2H); 7,40-7,30 {m,
2-Ox0-4-{2-phenyl- |2H); 7,30-7,21 (m, not separated
propylaminoj-1,2- from CHCI3); 7,19-7,03 (m,
6ae dihydro-pyridine-3- 1H); 6,94 (d, 2H}; 5,88 (brs, 4464
carboxylic acid [4-(4- | 1H); 4,15 (brs, 1H); 3,54-3,42
methyl-piperazin-1-yl)-| (m, 1H); 3,41-3,32 (m, 1H);
phenyl}-amide 3,22 (s, 4H); 3,10 {br q, 1H);
2,65 (s, 4H); 2,39 (s, 3H}Y; 1,41
{d, 3H}



7.31(m 5H), 7.23 (m 3H), 6.97 (d, IN, 6.12 (d, 1H), 3.54 (s, 4H),
2.92-2.89 (m 2H), 2.43 (s, 4H), 1.70 (bs, 4H) 417,3 6x 2-0xo0-4-
phenet hyl am no- 1, 2- di hydro- pyridi ne-3- carboxylic acid (3-

di et hyl am = 4- hydroxy-phenyl)- amde 12.74 (s, m 1H),
7.31-7.21“?’#55&{%}( > '6.63 (d, 1H), 6.09 (d, 1H, 3.71 (%%’ﬁ)“%@éfsaﬁm
2H), 2.91-2.87 (m 2H), 2.58-2.55 (m 4H), 1.05- 1.01(m 6H) 435,5 6Y

4- Et hyl am no- 2- oxo- 1, 2-di hydr o- npyri diffle- ' 3-car boxylic acid [4-

met hoxy- 3- (4-net hyl - pi perazin-1-y1)- phenyl)-amde 12.84 (s, 11-1), 11.11
(d, 14, 10.51 (t, 1H, 7.33 (t, 1H e%.(één%dd, 1H), 7.10 (d, 1H), 6.86 (d,
1H), 6.04 (d, 1H), 3.75 (s, 3H, 3. #1°% m 2H), 2.96-2.87 (m 4H),
2.52-2.38 (m 4H), 2.22 (s, 3H, 1.20 (t, 3H) 386,2 6z 4-Isopropyl am no-2-
oxo-1, 2-di hydror, R¥binglbiet SFeandexyl i ¢ acid [4-met hoxy- 3- (4-

O 0O
R
N NH
Hol
o
RN
3
5 R
formula I,
wherein
R is phenyl, which is unsubstituted or substituted one or several
times, independently by alkyl, -OH, -O-alkyl, -S-alkyl, -5{O)2-
10 alkyl, halogen, -NRR’, -CH;-NRR, trifluoromethyl,
trifluoromethoxy, heterocyclyl which is unsubstituted or
substituted once or twice by alkyl or acetyl, -CH,-heterocyclyl, -
C(0O)-NRR’, -C{0)-NH-CH;-pheny!-R”, -C{O)-NH-phenyl-
R™;
15 R is hydrogen or (C;-Ca)alkyl;
R’ is ~X-R%
R is a) (C;-Cy)alkyh;

b) (Cs-Cg)cycloalkyl;

¢) a 5 to 7 membered heterocycle, which 1s unsubstituted or
20 substituted once or twice by alkyl;

d) phenyl, wherein the phenyl is unsubstituted or substituted

one to three times by halogen, alkyl, -O-CH3, -N{CHa)2,

trifluoromethyl or trifluoromethoxy;

or e) heteroaryl;



et hyl - pi perazin-I-yl)- phenyl]-amde 12.86 (s, 1H), 11.09 (d, 1H), 10.61
(d, 1H, 7.32 (t, 1H), 7.19 (dd, 1H), 7.03 (d, 1H), 6.85 (d, 1H) 6. 06 (d,
1H), 3.85-3.79 (m 1H), 3.75 (s, 3H), 3.02-2.88 (m 4H), 2.52-2.39 (m 4H)

2.22 (s, a@zgﬂgmags (d, 6H) 400,2 6aa 2-0xo-4-(2-pyri di
yl -ethylam no)-1, > di hydr o- pyri di ne-3- carboxylic aci gcff%mwﬂ%%“

nmet hoxy- 3- (4- nmet hyI pi perazin-1 -yl)- ﬁhenyl] am de 12.81 (s, 1H), 11.12
(bs, 1H), 10.69 (t, 1H), 8.52 (s, 1H),"8.°43 (d, 1H), 7.73 (d, 1H), 7.32 (t,
2H), 7.12 (t, 2H), 6.86 (d, 1H), 6.12 (d, 1H), 3.75 (s, 3H), 3.57 (q, 2H,

2.96-2.90 (m 6 2.46
2- 0xo0- 4- (2(pyr||;|)n 4- vyl Qn&%% Lk}%e éégz"&rasﬁgéb%ngﬁ%em g‘ car boxylic
acid [4- methoxy-3-(4- net(ﬁyicq)aﬁﬂ’b@ﬁ@zurﬁubmwt? orrfhbwqtmdameaé wze81 (s, 1H),

11.14 (d, 1H), 10.67 (t, hg,ggoxy,adng,@oggalo ., 7.35- 732 (m 3H), 7.12-7.10
(m 2H), 6.87- 684(m 1H), 6. d, 1 3.75 (s, 3H), 3.58 (g, 2H),

2.96-2.90 (m 6H) R and ﬁﬁ (rggresem fndepen%exgtfy otsel:a_'c)h other hydrogen or (C,-Csjalkyl;

5 and all pharmaceutically acceptable salts thereof.
2. The compounds according to claim 1, characterized in that

R' is phenyl, which is unsubstituted or substituted one to three
times independently by alkyl, -OH, -O-CHa, -S-CHs, -5(O)2-
CH,, chlorine, fluorine, -NRR’, -CH,-NRR’, trifluoromethyl, -
10 CH;-pyrrolyl, -CH;-piperidinyl, -C{O)-NRR’, or heterocyclyl
selected from pyrrolidinyl, piperidiny], morpholino, piperazinyl,
methyl-piperazinyl, or acetyl-piperazinyl;

R? is hydrogen or methyl; preferably hydrogen;
R* is a) (C;-Cs)alkyl;
15 b) cyclohexyl;

¢) a 5 to 7 membered heterocycle selected from pyrrolidinyl,

piperidinyl or methyl-piperidinyl;

d) phenyl, wherein the phenyl is unsubstituted or substituted

once by chlorine, alkyl, -O-CHas, -N{CH;},, or trifluoromethyl;
20 or e} heteroaryl selected from pyridyl, indolyl or imidazolyl; and

X is {C;-Cylalkylene, -S(O);-, or a single bond, wherein the
(C-Cylalkylene is unsubstituted or substituted once by hydroxy
or methyl.

3. The compounds according to any one of claims 1 to 2, characterized in that

25 R is a) (C;-Csyalkyl; or
b) cyclohexyl.

4. The compounds according to any one of claims 1 to 2, characterized in that

R isa 5 to 7 membered heterocycle selected from pyrrolidinyi,
piperidinyl or methyl-piperidinyl.



463,2 - 48 - Exanple Systematic name NWMR (400 MHz, d6-DMBS0): 5 = M5 (ES+):
mz 6ac 4-(Methyl -phenethyl - am no)-2-oxo-1, 2- dihydro-pyridine- 3-
carboxylic acid [4- methoxy-3-(4-nethyl - piperazin I-yI) phenyl] -am de

10, 92 (bsngzhg%%g&% (s, 1H, 7.32-7.14 (m 8H), 4"8%“%?88@403 (d,

1H), 3.74 3.49 (t, 2H), 2.99-2.92 (m 7H), 2.45 (m
4H), 2.21 (s, 3H) 476,2 6ad 2-0xo-4- phenethylan1no 1, 2-

di hydr o- pyri di ne-3- carboxylic acid [4°{4- nethyl-piperazin- 1-y1)-
phenyl [ -am de 12,27 (br s, 1H); 11,08 (br s, 2H); 7,52 (d, 2H); 7,38-7,30

T3 L SIS R L] L

(t, 2H); 2,75 (S, 2,42 (S, 3H). 4324 6Gage
is phenyl, wherein the phenyl is unsubstituted or substituted

once by chlorine, alkyl, -O-CHs, -N{CHs),, or trifluoromethyl.
6. The compounds according to any one of claims I to 2, characterized in that
5 R* is heteroaryl selected from pyridyl, indolyl or imidazolyl.

7. The compounds according to claim 1, selected from the group consisting of:
4-Ethylamino-2-oxo-1,2-dihydro-pyridine-3-carboxylic acid [4-methoxy-3-
(4-methyl-piperazin-1-yl)-phenyl}-amide;
4-Isopropylamino-2-oxo-1,2-dihydro-pyridine-3-carboxylic

10 acid [4-methoxy-3-(4-methyl-piperazin-1-yl}-phenyl]-amide;
4-Cyclohexylamino-2-ox0-1,2-dihydro-pyridine-3-carboxylic
acid [4-methoxy-3-(4-methyl-piperazin-1-yl)-phenyl]-amide;
2-Oxo-4-{2-piperidin-1-yl-ethylamino)-1,2-dihydro-pyridine-3-carboxylic
acid [3-(4-methyl-piperazin-1-yl)-phenyl}-amide;

15 ] 4-{1-Methyl-piperidin-4-ylamino)-2-oxo-1 ,2-dihydr0~py’ridine—3;
carboxylic acid [4-methoxy-3-(4-methyl-piperazin-1-yl)-phenyl]-amide;
2-Ox0-4-(2-pyrrolidin-1-yl-ethylamino)-1,2-dihydro-pyridine-3-carboxylic
acid [4-methoxy-3-(4-methyl-piperazin-1-yl)-phenyl]-amide;
4-[2-(3-Chloro-phenyl)-ethylamino]-2-0x0-1,2-dihydro-pyridine-3-

20 carboxylic acid (3-fluoro-4-morpholin-4-yl-phenyl)-amide;
4-((8)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridine-3-
carboxylic acid (3-fluoro-4-morpholin-4-yl-phenyl}-amide;
4-{(8)-2-(3-Chloro-phenyl}-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-
pyridine-3-carboxylic acid (3-fluoro-4-morpholin-4-yl-phenyl)-amide;

25 4-((S)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridine-3-
carboxylic acid (3-pyrrolidin-1-yl-phenyl)-amide;
4-[2-(3-Chloro-phenyl)-ethylamino]-2-0x0-1,2-dihydro-pyridine-3-
carboxylic acid (3-pyrrolidin-1-yl-phenyl}-amide;
4-[(8)-2-(3-Chloro-phenyl}-2-hydroxy-ethylamino}-2-oxo-1,2-dihydro-

39 pyridine-3-carboxylic acid (4-dimethylamino-phenyl)-amide;



2- 0x0- 4- (2- phenyl - propyl anino) -1, 2- di hydro-pyridine-3- carboxylic acid
[4-(4- nethyl-piperazin-l-yl)- phenyl] -amde 12,30 (br s, 1H); 11,13 (br
s, 2H); 7,51 (d, 2H); 7,40-7,30 (m 2H); 7,30-7,21 (m not separated from
CHCI 3); * m 1H) 6,94 (d, 2H); 5,88(brs S,
3,54-3,42W%’%1T’(79T|9-3%3£3 41-3.32 (m 1H); 3.22 (s, 4H); ]"'d%“f%‘?“%ﬁ?&m b 2, o
(s, 4H; 2,39 (s, 3H; 1, 41 (d, 3H) 446, 4 VD 2009/ 024332PCTXP2008/ 006834 -
49 - Patent Clainms 1. A conpound of fo il a I, 5 formula I, whereinis
phenyl, which is unsubstituted or substituted one or several tinmes,
mdependently by 2 0) 2-aib@al.kyl, hal ogen,
-NRR' , -CH2-NRR ftzlr(%@f B%rggﬁeﬂﬁnaj Wérr?)lgy hJﬁYAg é&) het éh}gcycl yI which is
unsubstituted or BT El%fE@FYBﬁé,féd @rPW“@E 1b I%hePEl Iamé)cf*3 acetyl,

- CH2- het er ocycl yI ) henyl NH- phenyl R*;
15R2i s hydrogen o ((Sbg((gfﬁ}g‘i’r?ﬁhm&'g' rEmgy %ﬁm Clzlg)c':ét‘g?’ 491 -

b) (C3-C6) CyCI Oalpiyim@lrge -3-carboxylic acid (4- p}rrrohdm le)-3arBupwnietingpberdd

het erogycl e, V\E unsubstituted or 20substituted once or tw ce by

al kyl; d) phenyl erein the phenyl is unsubstituted or substituted one

to three tines by4 fal pgERro- gh&yl}yeth%ﬂda 2 MoGHBYRydior pyirlditas pret hyl  or

trifluoronethory; het er oar 9/ 024 CI/[,EP20081006834 - 50 -
Xis (Cl-C4)al kyl & g’ X%g(aé)dtzﬁ pygronid 1d1’n 1 fo- dor et\M%l he,n li ecQ

4-[(S)-2-Hydroxy-2-phenyl-ethylamino}-2-oxo0-1,2-dihydro-pyridine-3-
carboxylic acid {4-pyrrolidin-1-yl-3-trifinoromethyl-phenyl)-amide;

10 4-{2-(3-Chloro-phenyl)-ethylamino}-2-oxo-1,2-dihydro-pyridine-3-
carboxylic acid (3-piperidin- 1-yl-phenyl}-amide;
4-{(8)-2-(3-Chloro-phenyl)-2-hydroxy-ethylaminoj-2-oxo-1,2-dihydro-
pyridine-3-carboxylic acid [4-{4-methyl-piperazin-1-y1}-phenyl]-amide;
4-{(5)-2-Hydroxy-2-phenyl-ethylamino]-2-oxo-1,2-dihydro-pyridine-3-

15 carboxylic acid [4-(4-methyl-piperazin-1-yl)-phenyl]-amide;
4-[(8)-2-{3-Chioro-phenyl)-2-hydroxy-ethvlamino}-2-oxo-1,2-dihydro-
pyridine-3-carboxylic acid {3-piperidin-1-yl-phenyl)-amide;
4-[(S)-2-Hydroxy-2-phenyl-ethylamino]-2-ox0-1,2-dihydro-pyridine-3-
carboxylic acid (3-dimethylamino-phenyl)-amide;

20 4-[2-(3-Chloro-phenyl}-ethylamino) -2-~0x0-1,2-dihydro-pyridine-3-
carboxylic acid (3-dimethylamino-phenyl)-amide;
4-[(8}-2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-2-oxo-1,2-dihydro-
pyridine-3-carboxylic acid (3-dimethylamino-phenyl)-amide;
4-{(S)-2-Hydroxy-2-phenyl-ethylamino]-2-oxo-1,2-dihydro-pyridine-3-

25 carboxylic acid (3-piperidin-1-yl-phenyl}-amide; _
4-[(S)-2-Hydroxy-2-phenyl-ethylamino|-2-oxo-1,2-dihydro-pyridine-3-
carboxylic acid [4-(4-acetyl-piperazin-1-yl)-3-trifluoromethyl-phenyl}-
amide;
4-{2-(3-Chloro-phenyl}-ethylamino|-2-oxo-1,2-dihydro-pyridine-3-

30 carboxylic acid [3-fluoro-4-(4-methyl-piperazin-1-yl)-phenyl]-amide;
2-0x0-4-(2-m-tolyl-ethylamino)-1,2-dihydro-pyridine-3-carboxylic
acid [3-(4-methyl-piperazin-1-yl)-phenyl]-amide;



(G -C4)al kylene is unsubstituted or substituted once or tw ce by hydroxy,
al kyl or hal ogen; R and R represent independently of each
ot her hydrogen or (Cl-C3)al 5and all pharmaceutically acceptable salts

t her eof . 2@%2% ppounds according to claim1, char ac#]@}r,m;z%g,deghsg hat is

phenyl , iS unsubstituted or substituted one to t ree times
independently by al kyl, -OH, -0-CH3, -S-CH3, -S(0)2.- CH3, chlorine,
fluorine, -NRR , -CH,-NRR’, trlfluoroné?hyl - 10CH2- pyrrol yl,

-CH2-piperidinyl, -C(0)-NRR , or heterocycl yl sel ected from pyrrolidinyl,
pi peridinyl, norp Y- r he-3-

acetyl - pi perazi ny%]?‘i @&Etfﬁg){gﬁﬁlg@%pé&ﬂ AJ ﬁ - ?&?gwbﬁy%reogen is a)
(Cl-C3)al kyl ;  b)caghazy )62//3 (410§ éiIIBPGTGZHF“ ?fé’H %%&déur ocycl e seI ect ed
frompyrrolidinyl i nyl t.h eridin

phenyl, wherein t%gﬁ%gfﬁOW?hﬁW%g‘g{lﬁﬁﬂcga&%O'g Ifgwdf%'ﬂ’gdd%ﬁé"e by
chlorine, alkyl, c—aﬂacﬁtﬂ’ﬂ; acid\BEM3p2hylepiptmiiht ug)-phetyhydmid®0or e) heteroaryl
sel ected from pyri i ndolyl or imdazolyl; and Xis (Cl_-C4allrylene,

-S(0)2-5 or a si @K%%@h@ro @rrYBrﬁh*fwén(ee‘:f«@wbeWé%Wsdlwéubst|tut ed or

substituted once hybdrElr QK 40l- Bk piperdzinThe) pREROUAsEeaccor ding to any
one of clains 1 to 2, characterlzegly]%)ﬁ t hat gSRms a) (C1-C3) aIIcyI or b)

cycl ohexyl . 4. The{(cseyaﬁfbmd@ 2pbandhietiglanonany-osnd, edihpdraipysidibetdo 2
characterized in 4] " I t ed from
eabeit SN Y p%r ;E% cﬁd%fﬁm& 4 (4%@ @geéaf%q @\O}Sﬁéxﬁd 86

2P09/ 024332PgDEPﬁQ@(&6QQ68:3;ﬂom fs:tﬂen 1)2- hﬁh@scycémﬁﬁkﬂﬁﬁwacﬁ@qrﬂﬂngdicﬂ any one of
claims 1l to characte

unsubsmlt uted or %’ﬁﬁi’ﬁ'{' Ea"}’&ﬁc%“‘g# f%?'igﬂglpgré?lﬁ\ﬂwﬁ% %6“ Omogﬂ 13)2 or

trifluoromethyl. ﬁleniﬂﬂ‘rerrédﬂrpounds according to any one of clains 1 to 2,
characterized in that R4i s heteroaryl selected from gyrl dyl.,. . indolyl or

i mi dazolyl . 7. ThelSmipduhas-aeberdichylannel-gione-12-daYEemrHdines t he group
consi sting of. 4-&thydndddedigxtrylandndiphysnPamide] di ne- 3- car boxylic acid
[ 4- met hory-3- (4-nethyl-piperazin-I|-yl)-phenyll -am de;
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acceptabl e carriers. 10. The conpounds &ddcorgi ngNto clains 1 to 7 for the
treatment of cancer. 511. The conpounds*écco ding toclainms 1 to 7 for the
manuf acture of a nedi canent for the treatngnt cancer.

5 formula IV,

wherein R' has the meaning of formula T as defined above in claim 1
and X represents a halogen selected from chlorine, bromine and

iodine,

with a compound of formula VII

10

wherein R? and R® have the meaning of formula I as defined above in

claim 1,
b) cleavage of the methoxy group of the pyridine residue,

15 wherein such cleavage of the methoxy group of the pyridine can also
be performed before step a)

to give the compounds of formula I,

formula I,

20 wherein R', R? and R? have the meaning of formula I as defined above

in claim 1.



10.

1.

-58.

A pharmaceutical composition, containing one or more compounds according
to claims 1 to 7 as active ingredients together with pharmaceutically
acceptable carriers.

The compounds according to claims 1 to 7 for the treatment of cancer.

The compounds according to claims 1 to 7 for the manufacture of a

medicament for the freatment of cancer.



