BENZIMIDAZOLE AMIDO DERIVATIVES AS KINASE INHIBITORS The present invention relates to
novel benzimidazole amido derivatives, to a process for their manufacture, pharmaceutical
compositions containing them and their manufacture as well as the use of these compounds as
pharmaceutit&liy 4efi& 3yents. 5Background of the Invention Protein kinaséd(EPHE0%75Enzymes
that catalyze the phosphorylation of hydroxy groups on tyrosine, serine and threonine residues of
proteins (Hunter, T., Cell 50 (1987) 823-829). The consequences of this seemingly simple activity are
staggering; cell growth, differentiation and proliferation, i.e., virtually all aspects of cell life in 10 one
way or another depend gp.PK.acibite Ruthermereabpprmal RK activity,hasheen related to a host of
disorders, ranging from relatively non-life threatening diseases such as psoriasis to.extremely virulent
diseases such as glioblastoma (brain cancer). The PKs can be conveniently broken down into
two classes, the protein tyrosine 15 kinases (PTKs) and the serine-threonine kinases (STKs). One of
the prime aspegts of PTK activity.is theiy involye ith gre actor. receptors. Growth factor
receptors are el S e Lo Bl e, 6 & etors are
converted to arPER4R7E FOFGRERTHEFIS RItH PRABIASTO A TR IHETSATACETHRE Barhidhbrane. This
leads to 20 phosghonylationior teresihesrésiduesfohthie ceceptondind ptiemproteinglandieethe
formation insidgghercell of complexes with a variety of cytoplasmic signaling molecules that, in turn,
effect numerous cellular responses such as cell division (proliferation), cell differentiation, cell growth,
expression of metgholic effeets 19, the extracellular microenvironment, etc. For a more complete
discussion, see 25 Schlessinger and Ullrich, Neuron, 9 (1992) 303-391, which is incorporated by
reference, including any. drawi if fully set farth herein. Growth factor recept ith PTK activity
are known as :lgég%tlgrn%/%ss?%g %%Sa _gée('g%y sgg.c%%%eglatc?o Z%%%Ee %I] gf)g%o%%&ﬁ%ﬁ?g?%}zﬁﬁgmbrane
receptors with GRASTEE BioTHGiHER atdili 2 AT phesrin afaaduehiidtednirtd) effietsubfimflies of RTKs
30have been idgstified2 A 2%aifiple of thpse dssthetbubtamilygile sigppatedithey"HER1ge2rREKS, which

include EGFR (epidesmal sewib iasionrsceptoeiieRr, (twmansnidaimal growth dastar keceptor 2),
HERS gd HERA, These RTK consist ot shysuracelli glvcosylated ligand hding domain, a
transmembrane domain and an m%irfcgl ular cytoplasmic ca afy'ﬂc omaim Har can p‘hlo p aorylate
tyrosine residudssh sHkedn Adsiter R dibtammpias diametrit e ineoprdte chaatragrowth
factor receptor ¢iRRGFRIGhgropgriukichy indittied \PRGER diphasPDGHR detblacelonydstimulating
factor 1 receptqraggéli-lR), c-kit and 111-3. These receptors consist of glycosylated extracellular
domains composed of 5 immunoglobin-like loops and an intracellular 10 domain wherein the tyrosine

kinase domain i DiSUPIRCLRY. ARSI AOm A AANEL I'QUR LG REGANSEBLits Similariy to
the PDGFR subfamily, is soyegggﬁs supbsumed mtgjﬁr?#g%%r?%oup is the fetal liver Icinase ("FIk")

receptdr subfanitfAsThi€ 4 FafTARG HRFLRH] §obulin loops made up of 15 kinase
insert domain receptor/ fetal liver kinase-1 (KDR/FIk-1), and fins-like tyrosine Icinase 1 (Flt-1 and Flt-4).
The human an&uel ShEprRImE S ther iR del i SEHEE IR Lo HEETRE FEESPIBr DY VG is also
known as vascutargindotiiakattbe lagrowthctattos reeeptbs 2roicy/ BGRR2, Bihee ibbinds WEGF with high

affinity. growth factor ligand, growth factor receptors are converted to an active form which

interacts with proteins on the inner surface of a cell membrane. This leads to
20 phosphorylation on tyrosine residues of the receptor and other proteins and to the
formation inside the cell of complexes with a variety of cytoplasmic signaling
molecules that, in turn, effect numerous cellular responses such as cell division
(proliferation), cell differentiation, cell growth, expression of metabolic effects to
the extracellular microenvironment, etc. For a more complete discussion, see
25 Schlessinger and Ullrich, Neuron, 9 (1992) 303-391, which is incorporated by

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

Growth factor receptors with PTK activity are known as receptor tyrosine kinases
("RTKs"). They comprise a large family of transmembrane receptors with diverse
biological activity. At present, at least nineteen (19) distinct subfamilies of RTKs
30 have been identified. An example of these is the subfamily designated the "HER"



200f the three PTK (protein tyrosine kinases) receptors for VEGFR identified VEGFR-1 (Flt-1);
VEGREF-2 (FIk-l or KDR) and VEGFR-3 (Flt-4), VEGFR-2 is of peculiar interest. The Aurora kinases
are a family of serine/threonine kinases that are believed to play a key role in the protein
phosphorylatidh&(&ht&at are essential for the 25 completion of essentialfEHEMEHEPTESSThe Aurora
kinase family is made up of three key members: Aurora A, B and C (also known as Aurora-2, Aurora-1
and Aurora-3, respectively). Aurora-1 and Aurora-2-are described in US 6,207,401 of Sugen and in
related patents and patent applications, e.g. EP 0 868 519 and EP | 051 500. 30For Aurora A there is

increasing evidgnee that tis.a novel proto-oncogene. Aurara A gene is amplif] transcript/protein
is highly expressed in a majority of human tumor cell fines and | rlmé'Fy%é' tectal, breast and other

tumors. It has @S ERBWH AR AtFGralpreRiFekbrEdia e gehetic fristasmipishehiiby amplified
centrosomes angsignificant incrgase! ihgané bipleidy dndhtransfarms:Ratbra 3 dibrebtasid and mouse

N11-13T3 cells;jn. vt AL EoraAtiansiommed MIHIT3icells g LnREsindatde mige.(Bischoff,
J.R., an Plowmarﬁ, G.Daj', ‘ig?gnpt?g Cell Bi%q(w%) 454-4509; %ﬁ%% %ﬁgent, C.,?&%}ell Sci. 112

(1999) 3591-3601PNIGY*E.A., Nat. Rev. Mol. Cell Biol. 2 (2001) 21-32; Adams, RR., et al., Trends Cell
Biol, 511 (2001) 49-54). Moreaqver, amplification of Aurora A is associated with aneuploidy and

aggressive clinfcaPHeh 'gr?égﬁ‘fé}’, BralerrNgRThR i st dembe i Jac s ey aner
amplification of(itBI6&R t grrelpteswth pdod rbiddisdohpatiBatERvitt nodbmegativddoirgast cancer
(Isola, J., J., et pkicAm.rd-dpathotosy. 14y (1992180R:-911).L0rdhess tea3RN8 Hrigiropesed that Aurora
A overexpressign Logpnibyles o, cancer.penatype by being IvolvedIn chromasome segregation
and mitotic chec’ﬁpom con rqﬁx.]ia?!luman R{mor cell lines e% eted of Aurora A transcripts arrest in
mitosis. YAccordiqehy n ¥ ks R nibiaSA O A6 & Kifdige By sHBdRI& NMbitokdds fettighized to stop
uncontrolled prdtifeedtion, re-establish mitotic checkpoint 15 control and lead to apoptosis of tumor
cells. In a xenograft model, an Aurora inhibitor therefore slows tumor growth and induces regression
(Harrington, E. Ahotatal. ghal MedcH 020049 262:26 finllevtymelechtarmeight iibihiters, fas protein

cinases are widelyKAWRI0RAAUROHOBAL: ho QiR hiPon suEhdnbligTe.alp pased on L.
pyrazole or 20qu%1§’z§oﬂlgo lcj;l,(-:'rlvatlves as ¢laimed’in t?ﬁa ollpwing pa{engi&and patent applications: WO

00/44728 or W& NEEPGP/FPOTY B R B SBtA 31 O T ARRS S BB PR 73R B3 4/063151

and 15 kinase insert domain receptor/ fetal liver kinase-1 (KDR/Flk-1), and fins-like
tyrosine kinase 1 (Flt-1 and Flt-4). The human analogue of FLK-1 is the kinase
insert domain-containing receptor KDR, which is also known as vascular
endothelial cell growth factor receptor 2 or VEGFR-2, since it binds VEGF with
high affinity.

20 Of the three PTK (protein tyrosine kinases) receptors for VEGFR identified
VEGFR-1 (Flt-1}; VEGRE-2 (Flk-1 or KDR) and VEGFR-3 (Flt-4), VEGFR-2 is of

peculiar interest.

The Aurora kinases are a family of serine/threonine kinases that are believed to play
a key role in the protein phosphorylation events that are essential for the

25 completion of essential mitotic events. The Aurora kinase family is made up of
three key members: Aurora A, B and C (also known as Aurora-2, Aurora-1 and
Aurora-3, respectively). Aurora-1 and Aurcra-2 are described in US 6,207,401 of
Sugen and in related patents and patent applications, eg. EP 0868519 and
EP 1051 500.

30 For Aurora A there is increasing evidence that it is a novel proto-oncogene. Aurora
A gene is amplified and transcript/protein is highly expressed in a majority of
human tumor cell lines and primary colorectal, breast and other tumors. It has
been shown that Aurora A overexpression leads to genetic instability shown by

amplified centrosomes and significant increase in aneuploidy and transforms Ratl



WO 2005/021510 relate to benzimidazole pyridone derived kinase inhibitors. WO 2007/056155 relates
to heterocyclic compounds as tyrosine kinase modulators. 25WO 2005/046589 describes
benzimidazole quinolinones and lactate salts thereof for inhibiting vascular endothelial growth factor
receptor tyroBiHS¥HEEES94 Summary In a first aspect, there is provided indtfld EEFRBIRASESST the
general formula I, formula I. wherein is R3, -0-R3 0 -NR-R3; R2is -X-R4; is a) -(0-12)n-(0)m-phenyl.
wherein the phenyl is unsubstituted or substituted orie-to three times independently by alkyl, -O-alkyl,
halogen, cyan,trifluoromethyl. trifluoromethoxy; with the proviso that if 121 is -0-R3. or -NR-R3. and n
is 0, mis also 0., b).alkyl, wherein t kyl.is ynsubstituted or supstituted on TLII? times,
i g RIFG, A I -ty Iy )
independently &}? g t-)?aaﬁ%g/l;“'omr":E h@%%sgﬁ‘g"dlﬁe?ﬁl’; “&)‘ F%é‘f'er‘%gif?/t o$ %7"(&%’6%% gg/lc éﬁﬁ%ﬁ% a) phenyl;
wherein the phérrissiRsubstitutsdio FaghShtireelon sttt dactrmas by-Raldgerd afigl, Bedalkyl,
-N(alky1)2, triflgarmeethykorsifionromethayiiged) Oyridglell Sq. 112 (1999) 3591-3601; Nigg,
E.A., Nat. Rev. Mol. Cell Biol. 2 {2001) 21-32; Adams, R.R., et al,, Trends Cell Biol.
5 11 (2001) 49-54). Moreover, amplification of Aurora A is associated with

aneuploidy and aggressive clinical behavior (Sen, S., et al, J. Natl.Cancer Inst. 94

(2002) 1320-1329) and amplification of its locus correlates with poor prognosis for
patients with node-negative breast cancer (Isola, [., J., et al,, Am. J. Pathology 147
{1995} 905-911). For these reasons it is proposed that Aurora A overexpression
10 contributes to cancer phenotype by being involved in chromosome segregation and

mitotic checkpoint control.

Human tumor cell hines depleted of Aurora A transcripts arrest in mitosis.
Accordingly, the specific inhibition of Aurora kinase by selective inhibitors is
recognized to stop uncontrolled proliferation, re-establish mitotic checkpoint

15 control and lead to apoptosis of tumor cells. In a xenograft model, an Aurora
inhibitor therefore slows tumor growth and induces regression (Harrington, E., A,
et al., Nat, Med. 10 (2004) 262-267).

Low molecular weight inhibitors for protein kinases are widely known in the state
of the art. For Aurora inhibition such inhibitors are based on ie. pyrazole or

20 quinazoline derivatives as claimed in the following patents and patent applications:
WO 00/44728 or WO 02/22601.

WO 02/079192, WO 2004/031401, WO 2004/018419, WO 2004/063151 and
WO 2005/021510 relate to benzimidazole pyridone derived kinase inhibitors.
WO 2007/056155 relates to heterocyclic compounds as tyrosine kinase modulators,
25 WO 2005/046589 describes benzimidazole quinolinones and lactate salts thereof for

inhibiting vascular endothelial growth factor receptor tyrosine kinase.



5 is hydrogen or (CI-C3)alkyl; ITOis 0 or 1; is O, | or 2; and all pharmaceutically acceptable salts
thereof. In a second aspect, there is provided a process for the preparation of the compounds of
formula | by reacting a compound of formula Ill, formula Ill, wherein R2 has the meaning of formula |
as defined above, with a compound of formula IV. formula V or formula VI 0 170, OrNn-C=0 CICI
formula IV,formula Vor formula VI wherein RI has the meaning of formula | as defined above, to give
the compounds of formula 1, 0 14 'N HN 2 Rl formula I.

In a first aspect, there is provided indole derivatives of the general formula I,

H

N N
N )
Y,
H
OYNH HN‘ 2
24
R
formula i,

wherein

R is -RY, -0-R* or -NR-R?;

R is ~X-R";

rR? is a) {CH2)p-(O)pm-phenyl, wherein the phenyl is unsubstituted or
substituted one to three times independently by alkyl, -G-alkyl,
halogen, cvano, -N(alkyl),, triflaoromethyi, trifluoromethoxy; with
the proviso that if R' is ~O-R?, or -NR-R?, and n is 0, m is also 0.

b} alkyl, wheremn the alkyl is unsubstituted or substituted one to three
times, , independently by -O-alky! or halogen;

¢) alkenyl;

d) heteroaryl; or

e} (C5-Cg) cycloalkyl;

R is a) phenyl, wherein the phenyl is unsubstituted or substituted one to
three times by halogen, alkyl, -C-alkyl, -N{alkyl),, trifluoromethy! or
trifluoromethoxy; or
b) pyridyl.

X is (C;-Cslalkylene, wherein the alkylene is unsubstituted or substituted

once or twice by hydroxy, alkyl or halogen;



wherein R." and R2, have the meaning of formula | as defined above. 5a The compounds according to
this disclosure show activity as protein kinase inhibitors. Many diseases are associated with abnormal
cellular responses triggered by protein kinase mediated events. These diseases include autoimmune
diseases, inflammatory diseases, neurological and neurodegenerative diseases, cancer,
cardiovascular diseases, allergies and asthma, Alzheimer's disease or hormone-related diseases.
Accordingly, there has been a substantial effort in medicinal chemistry to find protein kinase inhibitors
that are effective as therapeutic agents. The compounds according to this disclosure in particular show
activity as kinase hibitors, &SEEERY %%(gﬂl%?)ﬁlgﬂése inhibitors. In a third aspect, there is provided a
pharmaceutical composition, containing one or more compounds as defined above as active
ingredients togethér with phﬁrﬂfé"c‘éutically acceptable carriers. In a fourth aspect, there is provided the
pharmaceutical composition as defined above for the treatment of cancer. In a fifth aspect, there is
provided the use Bf a compduthd @ defined above, for the manufacture of corresponding
pharmaceutical compositions for the inhibition of tumor growth. in a sixth aspect, there is provided the
use of one or momm¢ehpoumdscas ddfirredegbive s4rs therenanufacture of corresponding
pharmaceutical compositions for the treatment of cancer. Objects of the embodiments disclosed herein
are the compeundsmofdgrrauladrans pheiidaiitomecsspharhacetiicallyact eptablasaltss erfantiomeric
f(_)rms, Qiagjt@,rrggigqrp}e;ga@ggg@ggmﬁégﬁd tgﬁgm@ﬁlprotein kinase inhibitors, in particular as Aurorg
kinase inhibitors, the preparation of the above-mentioned compounds, medicaments or pharmaceutical
compositions containing them and their manufacture as wetl as, the use of the above-mentioned
compounds in treatment, control or prevention of-iftaesses, gcially of illnesses and disorders as
mentioned above like tumors or cancer (e.g. colgrectal ng, prostate, pancreatic, gastric,
bladder, ovarian, melanoma, neuroblastoma, cervical, kidney or renal cancers, leukemias or
lymphomas) or in the manufacture of correspondirﬁﬁ‘medica@ents or pharmaceutical compositions. 56
Detailed Description of the Invention 1. Definitions: The term "alkyl" as used herein means a saturated,
straight-chain or branched-chain hydrocarbon contqd(g}jlqgl%rw | to 6 carbon atoms, preferably from 1 to
4 carbon atoms, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, 2-butyl, t-butyl, n-pentyl, n-hexyl.

The term " (C1-C3)alkyl" gs.used herein means an.alkyl as.defined above containing from 1 to 3
carbon atoms. wﬁ%&%éﬁi@%ﬁ&%@ﬁ%@ﬁ%% §§e-lﬁde %é?\r]f?"'halogen" as used herein means
fluorine, chlorine qrifareayR@cksaferabhsfilnorineremehioring anehaworg preferably chlorine.  The term
"(CI-C3)alkylene" as used herein means a saturated, straight-chain or branched-chain, preferably
straight-chain, hydrocarbon containingbfrom 1to3 50arbon3toms, such as methylene, ethylene,
trimethylene (1,3-propylene); methyl-

methylene,ethyl-methylene,metFﬁyI-et i ?ne(l,2-p&qp5@eﬁg,81efe@blyﬁmé"ﬂﬁ§7féﬁ@or ethylene.

formula 1V, formula V or formula Vi
wherein R' has the meaning of formula I as defined above,

to give the compounds of formula I,

formula I,

wherein R' and R%, have the meaning of formula I as defined above.



The term " -0-alkyl" as used herein means an alkyl group as defined wich is attached via an oxygen
atom, such as methoxy, ethoxy, n-propoxy or isopropoxy 10and the like, preferably methoxy. The term
"alkenyl" as used herein means an unsaturated straight-chain or branched aliphatic hydrocarbon group
containing one double bond and having 2 to 4, preferably 2 to 3 carbon atoms. Examples of such
"alkenyl group” are vinyl (ethenyl), allyl, isopropenéll, 1-propenyl, 2-methyl-I-propenyl, 1-butenyl, 2-
15butenyl, 3-butenyl, preferably allyl. The term "he?eroaryl" as used herein means a mono- or bicyclic
aromatic ring with with 5 to 6 rirég atom%ﬁ]w,ich contajns up to 3 heteroatoms, preferahly 1 or 2

f

heteroatom< &SRS HHBRRLESY IS DY e ST G ARG A8 e Sarbon atoms.
Examples dfauctdiseteroany gseupgddciitie pyrcolyh! 20inidazsiiomanzobdetehinlybratiazolyl,
furanyl, oxazelyd, isexazaly b hienytikiazakdapyridylupyrimidyhmysidaziaxt-pyimainymane, the like, -
preferably B%géé%ls,ggﬁa%qﬁ%l&;(?;ﬁgz ﬁ&?%ﬁ'@%ﬁ%ﬂé@g %i?%ﬁsé@,o%%%ﬁ"%&8%&1}6%&8&@8'{5%%%’ on ring with

3 to 6, ring atoms. Examplés of such saturated car oc%/c C groups are cyclopropyl, cgc utyl,
cyclopentyPAFEETISHeS I e e AN oA, 252 Htaned Brebditisnt 12454 IrE0-R3 or
-NR-R3; présfaraiply bR3 arsm2tmitid! £9214 iiRB4dianaf Chi2)is(Q) io-phe myhteih éreme e fheny is

unsubstitutegd i skistituted ane-ie-titeativpes independently by alkyl, -0-alkyl, halogen, cyano,
-N(alkyl)2, 30 trifluoromethyl, trifluoromethoxy; preferably one or two times by -0-CH3, cyano, fluorine,

chlorine, trifijoromethyl o tiflupremehaxys: wWithdhePravisadoakll Blols -0:R3n0h:NE5R3, and nis 0,

mis also 0; 7.-.b) alkyl, w reln}%he alléyl IS uns hstituted or substituted one to three times,
independeﬁ%wtﬁ%&%ﬁ?ﬁ‘g %ﬁogte“ﬁf %ré?%?gﬁ?y%f}qﬁiCHB or chlorine ; c) alkenyl; preferably ally!; d)
heteroaryl; preferably furanyl; or 5e) (C3-C6) cycloalkyl; loreferabl_ cyclopropyl. R4 is a) phenyl,
wherein th&"ghEii SRS B R OISR SO 1o e 8815 HAIBYS TSIy MU alkyl,
-N(alkyl)2, tifterordethy| dettnigilicromrethoxss iprefenatsigione ettyeditioring) artpymidytutically

acceptable carriers.

In a fourth aspect, there is provided the pharmaceutical composition as defined above for

the treatment of cancer.

In a fifth aspect, there is provided the use of a compound as defined above, for the
manufacture of corresponding pharmaceutical compositions for the inhibition of tumor
growth,

In a sixth aspect, there 1s provided the use of one or more compounds as defined above,
for the manufacture of corresponding pharmaceutical compositions for the treatment of

cancer.

Objects of the embodiments disclosed herein are the compounds of formula [ and their
tautomers, pharmaceutically acceptable salts, enantiomeric forms, diastercoisomers and
racemates, their use as protein kinase inhibitors, in particular as Aurora kinase inhibitors,
the preparation of the above-mentioned compounds, medicaments or pharmaceutical
compositions containing them and their manufacture as well as the use of the above-
mentioned compounds in treatment, control or prevention of illnesses, especially of
illnesses and disorders as mentioned above like tumors or cancer (e.g. colorectal, breast,
lung, prostate, pancreatic, gastric, bladder, ovarian, melanoma, neuroblastoma, cervical,
kidney or renal cancers, leukemias or lymphomas}) or in the manufacture of

corresponding medicaments or pharmaceutical compositions.



10X is (C1-C3)alkylene, wherein the alkylene is unsubstituted or substituted once or twice by hydroxy,
alkyl or halogen; preferably once by hydroxy. R is hydrogen or (C,-C3)alkyl; preferably hydrogen. m is
0 or 1; preferably 0. nis O, | or 2; preferably 0 or 1. 15An embodiment of the invention are the
compounds according to formula I, characterized in that R.is a) -(CH2).,-(0),,,-phenyl, wherein the
phenyl is unsubstituted or substituted one or two tigles independently by -0-CH3, cyano, fluorine,
chlorine, trifluoromethyl or trifluoromethoxy ; 20with the proviso that if RE is -0-R3, or -NR-R3, and n is
0, inis also 0. b) alkyl, wherein the alkyl is unsubstituted or substituted one to three times
independerfithF i =e=E3 151 ehit TSERHAR 25d) furanyl; e) cyclopropyl; R4is a) phenyl, wherein the
phenyl is unsubstituted or substituted once by chlorine; or b) pyridyl; 30Xis (C1-C3)alkylene, wherein
the alkylené i€§ABGRSed or substituted once by hydroxy: and - 8 -

The term "alkyl" as used herein means a saturated, straight-chain or branched-chain

=N

hydrocarbon containing from 1 o 6 carbon atoms, preferably from 1 to 4 carbon atoms,
such as methyl, ethyl, n-propyl, isopropyl, n-butyl, 2-butyl, t-butyl, n-pentyl, n-hexyl.
The term " {C,-Csalkyl" as used herein means an alkyl as defined above containing from
| to 3 carbon atoms.



is hydrogen; and is O or I. Another embodiment of the invention are the compounds according to
formula I, characterized in that 5is -R3 or -NR-R3; is a) -(CH2)n-(0)m-pheny1, wherein the phenyl is
unsubstituted or substituted one or two times independently by -0-CH3, cyano, chlorine, trifluoromethyl
or trifluorom&bHP*fitH%¥he proviso that if 1'1' is -0-R3, or -NR-R3, and n i€ 0T HPRE&65053.0b) alkyl,
wherein the alkyl is substituted once by -0-CHS3; c) furanyl; d) cyclopropyl; is a) phenyl, wherein the
phenyl is unsubstituted or substituted once by chlorifie; or 15b) pyridyl; Xis (Ci-C3)alkylene, wherein
the alkylene is unsubstituted or substituted once by hydroxy; and is hydrogen; and is O or 1. 20Another

embodiment of.the invention are.the co ounds according to formula |, aracterlzegll that is -R3.
e invention o ording o formula | charc

Another embodimeRt Bt tha Tevand %ﬁxsa‘"r 16 Conmpound (s)‘é%%o“rdfﬁré—ﬁt%% &S Chara@érized in that

25is -R3; and idtay ekl @ys-premar wrsfeirblieppenyl is unsubstituted or substituted one or two
times independently by -0-CH3, cyano, fluorine, chlorine, trifluoromethyl or trifluorometholcy ; - 9 - with
the proviso thafliiRt4sm0-R3;Cr)RRE, anchyeds @;rmriscatso0a saturated, straight-chain or

branched-chain, preferably straight-chain, hydrocarbon containing from 1 to 3
5 carbon atoms, such as methylene, ethylene, trimethylene (1,3-propylene); methyl-
methylene, ethyl-methylene, methyl-ethylene (1,2-propylene), preferably

methylene or ethylene.

The term " ~O-alkyl” as used herein means an alkyl group as defined wich is
attached via an oxygen atom, such as methoxy, ethoxy, n-propoxy or isopropoxy
10 and the like, preferably methoxy.

The term “alkenyl” as used herein means an unsaturated straight-chain or branched

aliphatic hydrocarbon group containing one double bond and having 2 to 4,

preferably 2 to 3 carbon atoms. Examples of such “alkenyl group” are vinyl

(ethenyl), allyl, isopropenyl, 1-propenyl, 2-methyl-1-propenyl, 1-butenyl, 2-
15 butenyl, 3-butenyl, preferably allyl.

The term “heteroaryl” as used herein means a mono- or bicyclic aromatic ring with
with 5 to 6 ring atoms, which contains up to 3 heteroatoms, preferably 1 or 2
heteroatoms, selected independently from N, O or 5 and the remaining ring atoms
being carbon atoms. Examples of such heteroaryl groups include pyrrolyl,
20 imidazolyl, pyrazolyl, triazolyl, tetrazolyl, furanyl, oxazolyl, isoxazolyl, thienyl,
thiazolyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, and the like, preferably furanyl.

The term "{C3-Cg) cycloalkyl” means a monocyclic saturated hydrocarbon ring with
3 to 6, ring atoms. Examples of such saturated carbocyclic groups are eyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyl, preferably cyclopropyl.

25 2. Detailed Description:
R'is -R%, -O-R* or -NR-R?; preferably -R* or -NR-R*.,

RYis -X-RY

R’isa) -(CHz)n-(O)m-phenyl, wherein the phenyl is unsubstituted or substituted
one to three times independently by alkyl, -O-alkyl, halogen, cyano, -N{alkyl),,

30 triffuoromethyl, trifluoromethoxy; preferably one or two times by -O-CHj, cyano,
fluorine, chlorine, trifluoromethyl or trifluoromethoxy ; with the proviso that if R’
is ~O-R”, or -NR-R%, and n is 0, m is also 0;



b) alkyl, wherein the alkyl is substituted once by -0-CHS3; c) furanyl; or 5d) cyclopropyl. Such
compounds, for example, may be selected from the group consisting of: 3-Cyano-N-(2{2-oxo0-4-
[(pyridin-2-ylmethyl)-amino] - 1,2- dihydro-pyridin-3-ylI3H-benzoim idazol-4-y1)-benzamide; compound
with hydrochfépidiqeiepo4ss PCT/EPI008/065055
N-[2-(4-Benzylamino-2-oxo0-1,2-dihydro-pyridin-3-y1)-3H-benzoimidazol-4-y11-
102,4-difluoro-benzamide; compound with hydrochlofie acid;
N-12-(4-Benzylamino-2-o0xo-1,2-dihydro-pyridin-3-y1)-3H-benzoimidazol-4-yll4-methoxy-benzamide;
compound with. hydrachloric acid; i T R »
N-[2-(4-Benzylab%gl%%?}%%g?f}f—cﬁﬁ‘%}( rioifr’pt'ilr'h3 |n°4“3t-{§/“f)ﬁi-§i-l°f Eé”r’fz‘é’f‘r%ﬁfa”‘“fo@ﬁ%f-‘ jenzamide; compound
with hydrochlorigdseiendesmly(py1 Siauisrhor fyriein- Pryleaasiyhy abhinol-at 2lktiiro-pyridin-3-y11-3H-
benzoimidazol-4ryk-hengasiiaehecdmpound with hydrochloric acid;

4-Methoxy-N-(2gf%-eqéxcE§;}[§ {é%&-&-}ymg}ﬂ)ﬁgmino}-l,2-dihydro-pyridin 3-
y11-3H-benzoimidazol-4-y1)-ben arr%i'?e; ompound with hydrochloric acid;

4-Chlorg-N-(2- 125041 65 aﬁﬁés@i %W‘kjﬁ-%’ﬁ?ﬂ%f-ﬁ&-dihydro-pyridin-3-
20y11-31-1-benzoimidazol-4-y1)-benzamide; compound with hydrochloric acid; N- |2-
(4-(3-Chloro-bezZ|ahiiRe)vh-BR6 € ImparBYprieiaussiiuted prispbstituted one to three
benzoimidazol-deyds) - nddhex-ylbénzanike, dopieln driithy hydedchloriaificickomethoxy;
4-Chloro-N-12-[4-(@:chlororRanzyiamming)s2-0xo-1,2-dihydro-pyridin-3-yll-3Hbenzoimidazol-4-yll-benza
mide; compou Withé’] drochloric acid; :

25N-{214-(3-Ch Pg-rbe?%/‘zylamino)-2-oxo-1,2-dihydro-pyridin-3-yl| -3H-
benzoimidazol-4-yl}-2,4-difluoro-benzamide; compound with hydrochloric acid;

3-Chlof8-N-124%5( iﬁ?&%ﬁ&%ﬂb‘ﬁméﬁt@fﬁ%ﬁmﬁ%&%ﬁ R ST 23198 H-benzoimida
zol-4-yll-benzarhidie; orp oy akivh dryeiroghto eedoiehly once by hydroxy.
304-Fluoro-N-{2-[44(S)-2-hydrox-y-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-
pyridin-3-y11-3Ribépdoiged ar Gi=4-91)rheh zanfdd;icbmipopad with hydrochloric acid;

m is 0 or 1; preferably 0.
nis 0, 1 or 2; preferably 0 or 1.

15 An embodiment of the invention are the compounds according to formulal,

characterized in that

R} is a) -(CH3)p~(O)m-phenyl, wherein the phenyl is unsubstituted
' or substituted one or two times independently by -O-CHs,
cyano, fluorine, chlorine, trifluoromethyl or triflucromethoxy ;
20 with the proviso that if R' is ~O-R’, or -NR-R®, and n is 0, m is
also 0.
b) alkyl, wherein the alkyl is unsubstituted or substituted one to
three times independently by -O-CH; or chlorine ;
c} allyl;
25 d) furanyl;
e) cyclopropyl;

R* is a) phenyl, wherein the phenyl is unsubstituted or substituted
once by chlorine; or ‘
b} pyridyl;
30 X is {C;-Cs)alkylene, wherein the alkylene is unsubstituted or

substituted once by hydroxy; and



- 10 - 3,4-Dichloro-N- 2- 14-((S)-2-hydroxy-2-phenyl-ethylarnino)-2-oxo-1,2-dihydropyridin-3-yli
-3H-benzoimidazol-4- yl -benzamide; compound with hydrochloric acid;
N-1244-((S)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-y11-
53H-benzoiniida2e 2 o4t93-phenyl-propionamide; compound with hydrochl@dt/aemns 665655
N-1244-((S)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-yl]-
3H-benzoimidazol-4-y11-4-trifluoromethyl-benzamid&;eompoundwith hydrochloric acid,;
10N-12-(4-Benzylamino-2-o0xo-1,2-dihydro-pyridin-3-y1)-3H-benzoimidazol-4-y1]-
2-methoxy-benzamide;, compound with hydrochloric acid,;
N-I2-(4-13enzylamino?%-oxo-l,Z-ﬁiﬁilﬁrg%%ﬁﬁﬁ-?,-yl)-SH-benzoimidazol-4-yIJ2-chIoro-benzamide;
compound with hydrochloric acid; N- 12- (4-Benzylamino-2-oxo-
1,2-dihydro-pyridin-3-y1)-3H-benZdifiidazol-4-y11- 154-chloro-benzamide; compound with
hydrochloric acid; N-{2444(S)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-y11-
3H-benzoimidaﬁé§0ﬂhﬁifﬂzbﬁ ’gﬁ@@@@@éﬁqm@n&p@pc the compounds according to formuia I,
kl-(3-Chloro-benzytaminad2hoxe:{d , 2-dihydro-pyridin-3-yll -3Hbenzoimidazol1-4-yll-benzamide;
20N-12-44-((S)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-y11-
3H-benzpimidazol-4-yi2,2-dimethyl:prgpigmpandide;
(5)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-y11-
3H-benzoimidazol-4-y#1-4-meth b ey . . . .
N-1244-((8)-2-Hydrox&-Z-phenyI?gfyg (é%%%%&gﬁf Pk fﬁ?érrg-npﬂ??q?%?@si unsubstituted
2531-1-benzoimidazol-4-yll '3 tiflasH VGHISH B8R 24 g imes mdependently by -O-CH,
N-(2-[4-((S)-2-Hydroxy-2-pheny|-&thytastiieioz. si8up iyl o:pyHiiiargnyadeMe bendoitdazol-4-y11-
2-phenoxy-acetamide; N-{2-144{S)2sblyiechoxy2rphermi-ethylamino)2iexe-d, Areihydro-pyridin-3-y11-
3H-bengpimidazol-4-y11-3,3-dimgihylpuiwamide; SGYFQRAANES AR icReis; 12-
[4-((S)-2-hydroxy-2-phenyl-ethylacr)nglgaé%-_oxo-

d} cyclopropyl;

R* is a) phenyl, wherein the phenyl is unsubstituted or substituted
once by chlorine; or
15 b) pyridyl;

X is {C;-Cs)alkylene, wherein the alkylene is unsubstituted or
substituted once by hydroxy; and

R is hydrogen; and
n isforl.
20 Another embodiment of the invention are the compounds according to formulal,

characierized in that
R is -R”.

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

characterized in that
25 R is -R% and

R’ is a) -(CHz)n-(O)m-phenyl, wherein the phenyl is unsubstitutedl
or substituted one or two times independently by -O-CH;,

cyano, fluorine, chlorine, trifluoromethyl or trifluscromethoxy ;



1,2-dihydro-pyridin-3-yli -3H-benzoimidazol-4-A-amide;
2-Flurno-N-{2-14-((S)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydropyridin-3-y11-3H-benzoimidaz
ol-4-y11-benzamide;

2-Chloro-N- 01 200859y droxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydropyrdivEB2gaste@idshenzoimida
zol-4-y11-benzamide; 52-(4-Chloro-phenoxy)-N-12-14-(
(S)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2- -9 -
dihydro-pyridin-3-y11-3H-benzoimidazol-4-y11-acetamide;

a0 N2 e (S 2 hydrony RN A R0 2, SRy By ppenzormidazo
N-12-144(S)-2-Hydroxy-2-phenyﬁ%fh@{amino)-2-oxo-1,2-dihydro-pyridin-3-y11-
103H-benzoimidazol-4-yl}-2-metbdxyegcelamitteshe alkyl is substituted once by -O-CHa;
2,4-Dif|uoro-N-12-144(8)-2-hydr%)ﬁgé%gwl-ethylamino)-2-oxo-1,2-dihydropyridin-3-y11-3H-benzoimi
dazol-4-y11-benzamide;
3-Fluorg?N-(2-144(S)-2-hydroxy-2.SHERFERRRY1amino)-2-oxo-1,2-dihydropyridin-3-y11-3H-benzoimidaz
ol-4-y1)-benzamide; 152,4-DichIoro-N-12-144(S§§-h droxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-
pyridin-3-y11-3 BB ASBIRAHES S fﬂtﬁ?%ﬁ’z@‘ﬁﬁ selected irom the group consisting of:

N-12-144(S)-2-Hygdrox g% benyl-ethylamino)-2-0x0-1 2-gihydro-pyridin-3-y11-_ ... . .
3H-benzoimidazo|-£r4a§ill_- %ne%gﬁg-be@r%é’e; yame Y%I QIH_MOF? {’9 g‘ﬁ"_&m ?mdm 3
4-Cyano-N-12-EH(PSyRidrscl -2 PhERYIAHIRrMABRI TSI SuRgdoric acid;
0o L BRSO LTSRS 11
dihydra-pyridin-3%/ Hapr R %%Pﬁfffgm%&mmi&ﬁﬁ%iment of the invention are the
compounds aCC?J-Ci';DQth-(BEQ5%‘;'1%z'mgﬁ‘_fH;@&-tﬁﬁZ&ﬂ;@rﬁlﬁﬁﬁiﬁzﬁﬁ)@ﬁ%&E&%P&%QQELJH[ example,
may be selected from the grou c%n_ssglggg of: ,12- s
[44(S)-2-Hydros BRI P TR B R S Ay g risAcid 1.
3H-ben201mldaziqlﬁ-_y;;kg@@gggmgg@%f@mgdp(!;l_g_ MESI8L1)- 3H -benzoimidazol-4-yl]-
(2-144(S)-2-Hyghor2: phenyelhylaming) 2 xei1, 2 diydro-pynidin-3 y11
15 N-(2-{2-Oxo-4-{(pyridin-2-ylmethyl)-amino]-1,2-dihydro-pyridin-3-yl}-3H-
benzoimidazol-4-yl)-benzamide; compound with hydrochloric acid;
4-Methoxy-N-(2-{2-oxo-4-[{pyridin-2-ylmethyl)-amino]-1,2-dihydro-pyridin-3-
vl}-3H-benzoimidazol-4-yl)-benzamide; compound with hydrochloric acid;
4-Chloro-N-(2-{2-ox0-4-[(pyridin-2-ylmethyl)-amino]-1,2-dihydro-pyridin-3-
20 yl}-3H-benzoimidazol-4-yl)-benzamide; compound with hydrochloric acid;
N-{2-[4-(3-Chloro-benzylamino)-2-ox0-1,2-dihydro-pyridin-3-yl]-3H-
benzoimidazol-4-yl}-4-methoxy-benzamide; compound with hydrochloric acid;
4-Chloro-N-{2-[{4-(3-chloro-benzylamino)-2-oxo-1,2-dihydro-pyridin-3-yl}-3H-
benzoimidazol-4-yl}-benzamide; compound with hydrochloric acid;
25 N—{Z—[4~(3—Chloro-benzylamino)—Znoxo-1,2—dihydro—pyridin~3-yl]—3H~
benzoimidazol-4-yl}-2,4-difluore-benzamide; compound with hydrochloric acid;
3-Chloro-N-{2-[4-({5)-2-hydroxy-2-phenyl-ethylamino)-2-ox0-1,2-dihydro-
pyridin-3-yl]-3H-benzoimidazol-4-yl}-benzamide; compound with hydrochloric
acid;
30 4-Fluoro-N-{2-[4-((S)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-
pyridin-3-yl]-3H-benzoimidazol-4-yl]-benzamide; compound with hydrochloric
acid;



303H-benzoimidazol-4-y11-carbamic acid 2-methoxy-ethyl ester; - 12 -
12-[4-((S)-2-Hydrox-y-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyriu 3-y11-
3H-benzoimidazol-4-yll-carbamic acid 2,2,2-trichloro-1,1-dimethyl-ethyl ester;
1244-((S)-2-Mizeseyeo4shenyl-ethylamino)-2-oxo-1,2-clinydro-pyridin-3-y 1 PCT/EP2008/605055
3H-benzoimidazol-4-yll-carbamic acid phenyl ester;
5{244-((S)-2-Hydrav-2-phenyl-ethylamino)-2-oxo-1;2@lihydro-pyridin-3-y1]-
3H-benzoimidazol-4-yll-carbamic acid ally' ester;

{2- (44(8)21ly§| _Pg ghearA ydaming)- ?ogxge W% RIS YLE | o dihydro-

3H-benzoimidazo -car \CI |Sopr

(2-(4-[(S)-2-(3- @ﬁfﬁ?@‘ﬁ’n voiobryERER é%ﬁin‘é f%%iq» XefipRRed with hy‘dmchlom
10pyridin-3-y11zdid-benzoimidazol-4-y1)-carbamic acid methylester. Another embodiment of the
invention are the compounds according to formula I, characterized in that R'is -NR-R3. Another
embodiment of ﬂHei%'n{/%ﬁ I aF e otn H§t§é"&§‘fﬁ?ﬁé ToFoPmudecibydeharsidirizedin that 121is
-NR-R75R3is a}HCH)m+«(0darphepifl 3niteneih thepphenylds; unsulpstitutedvarh  hydrsditistituted one or
two times indepgpglently by -0-CH3, fluorine, chlorine, trifluoromethyl or trifluoromethory ; with the
proviso that 20if n is 0, m is also O. b) alkyl, wherein the alkyl is unsubstituted or substituted one to
three times indelSeftdentl{bby-ByC 3 0L gitlenyiestiplisnd) @ndt oxis- 0, Hidth p&Sugir idompatinds, for
example, may bgsglectad.framithe,group; 80psisting Afbenzamide; componnd with

hydrochloric acid;

10 N-[2-(4-Benzylamino-2-oxo-1,2-dihydro-pyridin-3-y})-3H-benzoimidazol-4-yl]-
2-methoxy-benzamide; compound with hydrochloric acid;
N-[2-(4-Benzylamino-2-ox0-1,2-dihydro-pyridin-3-yl)-3H-benzoimidazol-4-yl}-
2-chloro-benzamide; compound with hydrochloric acid;
N-[2-(4-Benzylamino-2-oxo-1,2-dihydro-pyridin-3-yl}-3H-benzoimidazol-4-yl}-

15 4-chloro-benzamide; compound with hydrochloric acid;
N-{2-[4-((5)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-yl} -
3H-benzoimidazol-4-yl}-2-phenyl-acetamide;
N-{2-14-(3-Chloro-benzylamino)-2-oxo-1,2-dihydro-pyridin-3-vl]-3H-
benzotmidazol-4-yl}-benzamide;

20 N-{2-]4-((S})-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-yl] -
3H-benzoimidazol-4-yl}-2,2-dimethyl-propionamide;
N-{2-14-((8)~2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-yl] -
3H-benzoimidazol-4-yl}j-4-methoxy-benzamide;
N-{2-14-((5)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-yl}-

25 3H-benzoimidazol-4-yl}-3-triflucromethyl-benzamide;
N-{2-[4-((S)-2-Hydroxy-2-phenyl-ethylamino)-2-ox¢-1,2-dihydro-pyridin-3-yl]-
3H-benzoimidazol-4-yl}-2-phenoxy-acetamide;
N-{2-[4-((S)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-yl] -
3H-benzoimidazol-4-yi}-3,3-dimethyl-butyramide;

30 Cyclopropanecarboxylic acid {2-[4-((5)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-
1,2-dihydro-pyridin-3-yl}-3H-benzoimidazol-4-yl}-amide;



1-(3-Fluoro-pheny1)-3-12-[44(S)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-
dihydro-pyridin-3-y1J-3H-benzoimidazol-4-y1}-urea;
1-{214-((S)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-y1]-
31-1-benzoirfithZA61A048P-3-(4-methoxy-phenyl)-urea; - 13 - 1-(4-Fluoro-phen§Pj4BsiRs05s
(4-((S)-2-hydroxy-2-phenyl-ethylarnino)-2-oxo- 1,2- dihydro-pyridin-3-y11-3H-benzoimidazol-4-yli
-urea; 1-12-[44(S)-2-1-1lydroxy-2-phenyl-ethylamino)i2-oxo-1,2-dihydro-p din-3-y1]-
3H-benzoimidazol-4-y1)-3-(4- triﬂuoromethoxy phenyl) urea,

S1-12-14-(S) 2iyliony p{gpg stisming ﬁ%g} R e
r

3H-benzoimidazo 4”y11 “Urea oxy pheny “éthyla mino
)-2-0x0-1,2-dihyRIeSHyridi ‘\?ﬁl] COEPIBEAR "?‘d i f«’é}zﬁﬁl (3-methory-phenyl)-urea;

1-Benzyl-3-12- [%ﬁ%}@ Wﬁﬁ gél -(ﬁ tﬁ%)ﬁet mg]?‘)g; é%cia inzwcjnt})«{gxo 1,2-dihydro-
10pyridin-3-y11- enzol -ylI-ur
1-(2-Chloro- phé?ﬁfﬁ@‘“(%ﬂﬂ@%&?%ﬁ%bﬁé’rlu}y‘l??f%%’r‘%?xy -ethylamino]-2-
0x0-1,2-ihydro- pzyfh?'ah?rdﬂ ég benzojmide )p! othe |ment? a prqcess for the
preparatélon of the compoun seofg%émuga@o E;))c/f%n % En nko mula §i§ (f(())lﬁ%ulalll
wherein R2 has™ @%Q?ﬁfﬁ%?’f&%heﬁé‘aﬁiﬁ%} ﬁd\llie agfE%ompound of formula IV, formula V
or formula VI 3-Cyano-N-{2-[4-((8)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-
pyridin-3-yi]-3H-benzoimidazol-4-yl}-benzamide;
N-{2-[4-((S}-2-Hydroxy-2-phenyl-ethylamino)-2-ox0-1,2-dihydro-pyridin-3-yl}-
10 3H-benzoimidazol-4-yl}-2-methoxy-acetamide;
2,4-Difluoro-N-{2-[4-({S)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-
pyridin-3-yl]-3H-benzoimidazol-4-yl}-benzamide;
3-Fluoro-N-{2-14-((S)-2-hydroxy-2-phenyl-ethylamino}-2-oxo-1,2-dihydro-
pyridin-3-yl]-3H-benzoimidazol-4-yl}-benzamide;
15 2,4-Dichloro-N-{2-[4-((5)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-
pyridin-3-ylj-3H-benzoimidazol-4-yl}-benzamide;
N-{2-{4-((8)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-yl}-
3H-benzoimidazol-4-yl}-3-methoxy-benzamide;
4-Cyano-N-{2-[4-({8)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-
20 pyridin-3-yl}-3H-benzoimidazol-4-yl}-benzamide; and
Furan-2-carboxylic acid {2-{4-((S)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-
dihydro-pyridin-3-yl]-3H-benzoimidazol-4-yl}-amide.
Another embodiment of the invention are the compounds according to formula ],

characterized in that
25 R is —O-R’.

Such compounds, for example, may be selected from the group consisting of:
{2-[4-({§)-2-Hydroxy-2-phenyl-ethylamino)-2-0x0-1,2-dihydro-pyridin-3-yl] -
3H-benzoimidazol-4-yl}-carbamic acid 4-methoxy-phenyl ester;
{2-14-((5)-2-Hydroxy-2-phenyl-ethylamino}-2-oxo-1,2-dihydro-pyridin-3-yl}-
30 3H-benzoimidazol-4-yl}-carbamic acid 2-methoxy-ethyl ester;



20formula IV,formula Vor formula VI wherein R' has the meaning of formula | as defined above, to give
the compounds of formula I, - 14 - formula I, wherein Rl and R2 have the meaning of formula | as
defined above. The benzimidazole amido derivatives compounds of formula 1, ora 5
pharmaceuti®dfy¥4e@&ptsble salt thereof, which are subject of the present RGEFRIIACHRES e prepared
by any process known to be applicable to the preparation of chemically-related compounds. Such
processes, when used to prepare a compound of théXermula I, or a pharmaceutically-acceptable salt
thereof, are illustrated by the following representative scheme 1 and examples in which, unless

otherwise stateqlzm tg ,:].gén%rjg I%gnhgvze t gﬁsiggéli}gi%@,'ance given heEejnJ%efgre for:fgrwl@bl. Necessary

) ) -{16)- y AT -2~ OX0- i G-y it -
starting materialé are‘\&ithér commerciaiy dvailable of tHey may Be obtained by standdrd procedures of

organic chemistiy: e rasaratidrybf susasiaas® MadialdosdédchAvaetviisih thesgecompanying
examples or in theliterature cited below with respect to.scheme, 1. Alternatively, necessary starting
materials are olﬁai éaiqglk%%%aﬁr?a é %S?’Eé’e lﬁénél 8%?20%%%%&%&%%&@9 ﬁtﬁgﬁéa”fle V\X?rfin the ordinary
skill of an orgamic CHaRaET SHdrhy L -carbpde AemBahERREepEparation of the compounds of formula | is

Soentbrings 1)L DO LB e BB TR L B B AT =2 e
25 s the SRS bR S 5t

{2-[4-((5)-2-Hydroxy-2-phenyl-ethylamino}-2-oxo-1,2-dihydro-pyridin-3-yl] -

3H-benzoimidazol-4-yl}-carbamic acid isopropyl ester; and

(2-{4-](S)-2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-
10 pyridin-3-yl}-1H-benzoimidazol-4-yl)-carbamic acid methylester.

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

characterized in that
R'  is-NR-R’.
Another embodiment of the invention are the compounds according to formula,
15 characterized in that
RYis-NR-R%

R’ is a) -(CH3)n-(O)m-phenyl, wherein the phenyl is unsubstituted or
substituted one or two times independently by -O-CHj, fluorine,
chiorine, trifiuoromethyl or triffucromethoxy ; with the proviso that

20 if nis 0, m is also 0.
b) alkyl, wherein the alkyl is unsubstituted or substituted one to
three times independently by -O-CH; or chlorine ;

m is 0; and
nis0orl.

25 Such compounds, for example, may be selected from the group consisting of:

1-(3-Fluoro-phenyl)-3-{2-{4-{(8)-2-hydroxy-2-phenyl-ethylamino)-2-0x6-1,2-
dihydro-pyridin-3-yl}-3H-benzoimidazol-4-yl} -urea;

1-{2-[4-((8)-2-Hydroxy-2-phenyl-ethylamino)}-2-oxo-1,2-dihydro-pyridin-3-yl] -
3H-benzoimidazol-4-y1]-3-(4-methoxy-phenyl)-urea;



Step 1: 5In Step 1, 3-Nitro-benzene-1,2-diamine (1) and 4-lodo-2-methoxy-pyridine-3- carbaldhyde (2)
are condensed to 2-(4-lodo-2-methory-pyridin-3-y1)-7-nitro-1Hbenzoimidazole (3). The condensation
is usually performed in the presence of dehydrating agents such as sulfur and the like under heating
without or withdi8¢#/88%&hts such as DMF or the like, 10Step 2: In Step 2,PCT/EP2008/005055
2-(4-lodo-2-methoxy-pyridin-3-y1)-7-nitro-1H-benzoimidazole (3) is converted to a mixture of
4-lodo-3-(7-nitro-1H-benzoimidazol-2-y1)-1H-pyridin2ene and
4-Chloro-3-(7-nitro-1H-benzoimidazol-2-y1)-1H-pyridin-2-one (4) using concentrated HCL1 in inert
solvents such dio and the li tyr Sbhetyve n 2 t :_In Step 3, the iodo
or chloro reS|dug ?r%i“lemby K? ?tllﬁtgr[rqﬁ re‘J cﬁyfll tW em” shino) -oxo- 1.2

nitro-1H- benzo#ﬁ]ﬁé%?&i@’) iiﬂ{ bﬁﬁ’ﬁﬁ?@@ﬁé‘%&gzﬁc’ﬁlrﬁ% -(7-nitro-1H-

benzoimidazol- %n}{%)(@?]&%g%@ég onef( ted §n ami Er%fhfoc{ml#g%%;g (?ér QHZ to give the

corresponding a r|vat es 0 rmu)fa I7“The reac d in the
presence of a noh: ?ﬁi@@%ﬁ%ﬁé‘% Séc(ﬁ é%‘@ﬂ@%ﬁ?lﬁ?hiﬁ%’ phessPrafsAiethyl-amine and the like, in

inert solyents syc 0 9PC EP2 08/005055 - 1 et |tr|Ie Jetr hydrofuran,
DMF, ar%d the |Iﬁe%ﬁ%eﬁl§éé?§%8%% genr% 460" @%t%mﬁzrﬁ% ) ugy ion of ’e\{nltro group of
compounds of fStrsREfi i teckntitids oth Snﬁérﬁﬁ"ﬁ‘l‘a Il to give the literature known amino-azaindole

Viais accomph%h{sp [Qy @t%r@%eg}?f %ﬂn&ge&@% QQH\%P El&guir@ gﬁﬁgrg%gt}edgggi%yt in an inert

solvent like tetrag{ydrofuran ure. Alternatively, a Homogeneous hydrogenation

with a Pd cataly$t 25E4IBHRALI G |an(13f8?ﬁ§ pENPRSENetEfike methanol at reflux conditions may
be applied. Thejr%gyﬁ%;p@ cana @g)lp h?ﬁr% I?(E., égﬂ%ﬁ%%ﬁﬁm?@l&%? ﬂ%%%‘ in acidic media

like acetic acid Or %ﬁq\; ﬁ rom r r 120C. Another suitable reductant would be
ammonium sulfoE Herofn S?Q}n (V$ cHittid89n dimethylformamide (DMF) or in aqueous
HC1. Step 5: 1pI5 SteR P %ﬁﬁﬂ@%ﬁ qu(@)uﬁa Hlﬁﬂ%x@@é@gﬁ? ?'%F&W%&&&ﬁ%{%?@”dmg amides
using Method A or ? s, describ ?XSF ac |on \{élth an activate carboxylic acid ( e.g.

chloride) in the%r%s lhy f%é’%’éﬁc%ﬁ}c a‘izr(?wllne |so py&thyl-amine and the like.

Alternatively the canhgxyligracighean he @%ﬁ@@l IS LSRG 3R BCHVAEINEAERIS KIS of

1-(3- dlmeth)/lamlnop{ox@(&?a% by reacting a compound of formula 111,

@

=
s 2T

15
formula I,
wherein R” has the meaning of formula I as defined above,
with a compound of formula IV, formula V or formula VI
O O
3
R«»—( y Vo—/( or  N=C=0
Ci R Cl R

20 formula IV, formula V or formula VI

wherein R' has the meaning of formula I as defined above,

to give the compounds of formula I,



20 ethylcarbodiimide (EDC) (or dicyclohexylcarbodiimide (DCC)), hydroxybenzotriazole (HOBt) with or
without di-isopropylethylamine (DIPEA) in an inert solvent. Or the amines of formula Il are converted
to their corresponding carbamates using Method C as described in the examples by reaction with the
corresponding P22 EHigE¥drmates in the presence of base such as pyridine PERBRAMSIG8055
diisopropyl-ethyl-amine and the like. Alternatively phosgene or triphosgen together with the
corresponding hydroxy derivative can be used to gedrate the corresponding chloroformate as
intermediate which is the reacted with the amine of formula 1ll. 300r the amines of formula Il are
converted to their corresponding ureas using Method D as dgscgped in the examples by reaction with
the corresponding isocyanate. - 17 - Pharmaceutical. cagnpositians containing a compound of the
present invention or a pharmaceutically acceptaJI tﬁere?fg:ﬁd a pharmaceutically acceptable
carrier are an object of the present invention, as iS¢ pr@{:ess oftheir production, which comprises
bringing one or more compounds of the preséefitipvéntion ﬁﬁ‘{?ﬁ@r 5 pharmaceutically acceptable salts
and, if desired, one or more other therapeuticallyiyaluable substances into a galenical administration
form together with one or more pharmaceuticalI)ﬁacceptable carriers. In accordance with the invention
the compounds of the present invention as well as their maceutically acceptable salts are useful in
the control or prevention of 10 illnesses. Based on Wén’%?tein kinase activity and their
antiproliferative activity, sajgl compoundsass, isafulforthe, teaiment of.disaases such as cancer in
humans or animals and for the production of corresponding pharmaceutical compositions. The dosage
depends on varigys 8elots s as manner ol.administration, spegles, ao andiprindiyidual state of
health. 15An embodiment of the invention is a p armaceutlcagr composition, corﬁal_rflng one or more
compounds acdSHHif (Y Pt akitivr i Hareae Mk ctoartRebiaRte bihs aket fiemn 88eeptable
carriers.  Angother enbodimentpfihe inveetioknisvan phatmagelitichlecompesitiepaeaintaining one or
more compoundseaeanding e Aok as askive Jraradienishdera BQipibitipn af tumar growth.
Another embodlorp rc]sti%]; th%r}ventlo%s a ph rmaceutic I()%?rr;egﬁgleogé on
!

TIaceutica Ie allﬁll an%%%ﬁgorﬁgo e

compounds according 1o formufa | &S active ingredients: for thé treatment of Cancer. ARother
embodiment of PORRSFBRES APRE M AEBS it APonpBRIab RCShigin R eBotia wissridttedompounds
of formifla 1 as Bttivé Mdredientsigygbtherathepharniatetiicaly avoeptabls eassersstorthg treatment

of colorectal, breagtrnarP@satedpanereatis. Aaatis. bladdsr.ouarianynglanapa.Hetroblastoma,

cervical, kidney %geeé}al cancers Ieuk%m|as or I;frirllé)homas. Anotf}eru(e%g}bodlment of the invention is a

K SHRURE | B2 8L A e Tngredients

pharmaceutical comgééﬁﬁqn pgﬁ@llr(fincg ¢ S(t)rr?fé or m%xfg’%%ﬁ%u%d _ | .
together with pHSPRIBEEUNEEIR Brcarrameesing exaatnise sreuttheni'siasimeitngdiogenviid leukemia
(AML), acute lymphwotyticstéukemia (el aivelgasireintgstinalisiyomattiamar {GlSTihabld by

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

organic chemist.

Scheme 1;

In scheme 1 the preparation of the compounds of formula I is described starting

from 3-Nitro-benzene-1,2-diamine (1} and 4-lodo-2-methoxy-pyridine-3-
20 carbaldhyde (2).



Another embodiment of the invention is the use of a compound according to formula I, for the
manufacture of corresponding pharmaceutical compositions for the inhibition of tumor growth. Another
embodiment of the invention is the use of a compound according to 5 formula I, for the manufacture of
correspondintypHYiTtakEatical compositions for the treatment of colorectal, ITEESERFAY Htdstate,
pancreatic, gastric, bladder, ovarian, melanoma, neuroblastoma, cervical, kidney or renal cancers,
leukemias or lymphomas. Another embodiment of the invention is the use of a compound according to
10 formula I, for the manufacture of pharmaceutical compositions for the treatment of
acute-myelogenous leukemia (AML), acute lymphocytic,leukemia (ALL) and gastrointestinal stromal
tumor (GIST). Anoth%emb ent offhe inven |onh;s e lse of the compounds fformula | as

anti- prollferatln ents. 1 5\2%” r embodim tnt nv ntiitig the se orymore compounds
of formula | for th trestment ncer Anotheriém ent of the inventjon g’t§ thod of treating
cancer compnsm@ﬁadmmlstenhg to a person in H%ed thereof a therapeuticélly efféctive amount of a
compound of formula I. 20Another 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 I, 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 cangef; 25leukemia, or Iymphom_@ The compounds aegoyding to the
present invention existimthe form of thefr phar YA o‘é@ﬁtable h
"pharmaceutically accept%lt" rs to convent \ dition salts ainjthé biological
effectiveness and properties:p tH‘é‘*-Fgompounds of formyla I’Q%Ad are forme8 siﬂitﬁ‘gl;e non-toxic 30
organic or inorganic acids. Sample acid-addition salts ingjude those derived trom jnorganic acids such
as hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, sulfamic acid, phosphoric acid
and nitric acid, and those derived from - 19 - org&shieacids such as p-toluenesulfonic acid,
naphthalenesulfonic acid, n hthalenedlsulfonlc acid, methanesulfonic acid, ethanesulfonic acid, citric
acid, ascorbic d&dasmere hkend Re ke theaisnifisaraiosoen gramiacireardompound (ie. a drug)
into a salt is a technique well known to pharmaceutical 5 chemists to obtain improved physical and
chemical stabilifgghygroscopicity, flowability and solubility of compounds (see, e. 9., Stahl, P.H. and

Wermuth, G. (egjtars, )Fﬁagw&gmfa%macmm@ﬁﬁ 2Y&TIagdd6veficaChimicaAeias (VHCA),
Zurich (2002), or Bastjn, R.J., et al., Organic Proc. Res. Dev. 4 (2000) 427-435). 10The compounds of

formula! can co?ﬁﬁ-‘iﬁ]@ﬁ'éi%@e%@réPEﬁﬁ’éﬁf’eme?rédaﬁ%dea% FREABR Braidine R TR 6Hin an
optically active fermwiftiéarabeitateSlecandielaeparated acedidipgromalvinmethpasdnte e

enantiomers. PAESIANGE dAsieieamericsats WD san e sepaied iy stysillzatigp are formed

from the racemic |xture reaction with an optically active acid such as e.g. D- or L
camphorsulfoniteR&as Aehia il Sepurlition of the enantiomers can also be achieved by using
chromatography on chiral HPLC-phases (HPLC: High Performance Liquid Chromatography) which are
commeygially agailaple. Pharmacological activity

In Step2, 2-(4-lodo-2-methoxy-pyridin-3-yl)-7-nitro- 1H-benzoimidazole (3) is

converted to a mixture of 4-lodo-3-(7-nitro-1H-benzoimidazol-2-yl)- 1H-pyridin-

2-one and 4-Chloro-3-(7-nitro-1H-benzoimidazol-2-yl)-1H-pyridin-2-one (4)

using concentrated HCI in inert solvents such dioxane and the like at temperatures
15 between 25 an 80 °C.

Step 3:
In Step 3, the iodo or chloro residue on the pyridone of the mixture of 4-Iodo-3-(7-

nitro-1H-benzoimidazol-2-yl)-1H-pyridin-2-one and  4-Chlore-3-(7-nitro-1H-
benzoimidazol-2-yl)- 1H-pyridin-2-one (4) is substituted by an amine of formula
20 R®-NH, to give the corresponding amino-substituted pyridone derivatives of
formula II. The reaction is carried in the presence of a non-nucleophilic base such

as triethylamine, di-isopropyl-ethyl-amine and the like, in inert solvents such as



The compounds of formula | and their pharmaceutically acceptable salts possess 20 valuable
pharmacological properties. It has been found that said compounds show activity as inhibitors and also
show anti-proliferative activity. Consequently the compounds of the present invention are useful in the
therapy and/8fhHe7EHHid# of proliferative diseases and illnesses with know® eVEREEESEEN of
kinases. Antiproliferative activity 25The activity of the present compounds as antiproliferative agents is
demonstrated by the following biological assay: CellTater-Glomi assay in HCT 116 cells The
CellTiter-GloTM Luminescent Cell Viability Assay (Promega) is a homogeneous method of determining

the number of viableneells, inauldesbased BRoR guantitalian of the AR peesentyavhish signals the
presence of metaholically active cells. HCT 116 cells (human colon carcinoma, ATCC-No. CCI-247)
were cultivated IH'RPM! 1640 medium with GlutaMAX | (Invitrogen, Cat-No. 61870-010), 5 % Fetal
Calf Serum (FCS, Sigma Cat-No. F4135 (PBS)); 100Units/m1 - 20 - penicillin/100pg/m1 streptomycin
(-= Pen/Strep frgmplpvitrogen Cat. No. 15140). For the assay the cells were seeded in 384 well plates,

1000 cells per well, in the.same mediym. The next day the test egmpounds were added in yvarious
concentations 1 e B A B R R L e e 5

CellTiteGloTn{ XS4 Whsive Hchienntyte (e s FEEBHE BRI AR it e ERIFT tér-GloTm

Luminescent Céiteiapiioisdayr fromaBromegh) Platinief: tive delbplate wasetuilibrated 4o room
temperature forappreximately 3@ aiistesand tnan the felilites: 9&@&5&3%%%§9,d%d- The
contents were cﬁag%fgllé/ ng)ixg f(?rr 1? g&%g%t%%ﬁoai@ lé%%figy E!}% i@.@% te{ 45 minutesfthe luminescent
signal was 10measured SR Vic or% Fscannlng multiwe gp roprlllo Ometer Walfac): Dietails: 1st. day:

Medium: RPMI 1 640eithk G REAMAX P F I ARBEIN E SaN L8785 BCS (i ATc@at 0. F4135),
Pen/Strgp (Invitbegeryiédad:Novitlo b46) ASHETRA 6 4A TEEaNe. £16l24:4)1id B00cells #a:8Q@:pl per well of

384 well plate aqueous HCl, from room temperature to 120°C. Another suitable reductant would
be ammonium sulfide in water or methanol, or tin (II} chloride in

dimethylformamide (DMF) or in aqueous HClL.

Step 5:
15 In step 5, the amines of formula 1II are converted either to their corresponding

amides using Method A or B as described in the examples by reaction with an
activate carboxylic acid ( e.g. chloride} in the presence of base such as triethylamine,
di-isopropyl-ethyl-amine and the like. Alternatively the carboxylic acid can be
activated in situ using an activating agents like 1-(3-dimethylaminopropyl}-3-
20 ethylcarbodiimide (EDC) {or dicyclohexvicarbodiimide (DCCY),
hydroxybenzotriazole (HOBt) with or without di-isopropylethylamine (DIPEA) in

an inert solvent.

Or the amines of formula I1I are converted to their corresponding carbamates using
Method C as described in the examples by reaction with the corresponding
25 chloroformates in the presence of base such as pyridine, triethylamine, di-
isopropyl-ethyl-amine and the like. Alternatively phosgene or triphosgen together
with the corresponding hydroxy derivative can be used to generate the
corresponding chlorofoermate as intermediate which is the reacted with the amine

of formula I1i.

30 Or the amines of formula Il are converted to their corresponding ureas using
Method D as described in the examples by reaction with the corresponding

isacyanate.



(Greiner 781098, pClear-plate white) After seeding incubate plates 24 h at 37C, 5% CO2 2nd. day :
Induction (Treatment with compounds, 10 concentrations): 20 In order to achieve a final
concentration of 30 pM as highest concentration 3,5 pl of 10 mM compound stock solution were added
directly to 169 Bi¥EHFhen step e) of the dilution procedure described b@EWERESHoKIwed.  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)-ak’25described here below: a) for the second
highest concentration add 10 pl of 10 mM stock solution of compound to 20 pl dimethylsulfoxide
(DMSO) b) di e 8x 1: 3% g 1 I to 20 I DMSO m}}hgs IRMfSQ dI|gtIOI’% row (results in 9 wells
with concentratiofs rom %r’gf()%l%l&g)d OTRRSAET ConteRtAfdh 1Y B ‘(§r5°' I
compound dnut}ﬁm@&a%tpﬂwﬁéa@a%yb&m% Bropelery edﬁwmaaﬁ@hcsﬂiﬁ@cgpm@quﬁw cell plate
resulting in fmahﬁ@mejwmm HOMSER « O3 Hatinre ey wellaang resuling tackifnal conkantration of

compounds rangifg o §Q;§£4‘¢no%9%5r%¥k : MO20050000400F CLR 200800055y 21 - Each

compound is teste |n triplicate CO2 Analysis: 5-A pl

cu r&E ﬁ éiS % s) at 37C 5
CellTiter.GloTrP REHHERT (7 éFé%PIPg BUAFR %‘Fﬁ‘i’ oFBF SPAPEE TR, &%ﬁﬁﬂ%ﬂﬁ@ I’ate
(lyophilized) pumhaéédsnbstﬁmm%) pérwel adhake s onifumseg absmsmperatunectincubate

further 45 minutgs ahreomidan Reraiuisi nithaedsshaking 10Measurement:

In accordance with the invention the compounds of the present invention as well as
their pharmaceutically acceptable salts are useful in the control or prevention of
16 ilinesses. Based on their protein kinase activity and their antiproliferative activity,
said compounds 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,

age and/or individual state of health.

15 An embodiment of the invention is 2 pharmaceutical composition, containing one
or more compounds according to formula 1 as active ingredients, together with

pharmaceutically acceptable carriers.

Another embodiment of the invention is a pharmaceutical composition, containing
one or more compounds according to formula 1 as active ingredients, for the

20 inhibition of tumor growth.

Another embodiment of the invention is a pharmaceutical composition, containing
one or more compounds according to formula 1 as active ingredients, for the

treatment of cancer.

Another embodiment of the invention is @ pharmaceutical composition containing
25 one or more compounds of formulal as active ingredients together with
pharmaceutically acceptable carriers for the treatment of colorectal, breast, lung,
prostate, pancreatic, gastric, bladder, ovarian, melanoma, neuroblastoma, cervical,

kidney or renal cancers, leukemias or lymphomas.

Another embediment of the invention is a pharmaceutical composition containing

30 one or more compounds of formulal as active ingredients together with
pharmaceutically acceptable carriers for the treatment of acute-myelogenous
leukerma (AML), acute lymphocytic leukemia (ALL) and gastrointestinal stromal
tumor (GIST).



-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 Ltd., Guilford, Surrey,

UK)) 15 With all comé)ounds a significant inhibition of HCT 116 cell viability was detected, which is

exemplified BYAFE°CSMBEUNds shown in Table 1. Table 1 Example No. 1056TEEPBAERL A-1
1.36 B-15 6.92 C-5 2.78 D-3 3.61 A-3, A-4, A-5, A-6, A-7, A-8, A-11, A-12, A-15,
.18 -

Another embodiment of the invention is the use of 2 compound according to
formula I, for the manufacture of corresponding pharmaceutical compeositions for

the inhibition of tumor growth.

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

lymphomas.

Another embodiment of the invention is the use of 2 compound according io
10 formula I, for the manufacture of pharmaceutical compositions for the treatment of
acute-myelogenous leukemia (AML), acute lymphocytic leukemia (ALL) and

gastrointestinal stromal tumor (GIST).

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

anti-proliferating agents.

15 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.

20 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 I, wherein the cancer is colorectal cancer, breast cancer, lung
cancer, prostate cancer, pancreatic cancer, gastric cancer, bladder cancer, ovarian
cancer, melanoma, neurcblastoma, cervical cancer, kidney cancer or renal cancer,

25 leukemia, or lymphoma.

The compounds according to the present invention may exist in the form of their
pharmaceutically acceptable salts. The ferm “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
36 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



A-16, A-17, A-18, B-1, B-2, B-3, B-5, B-6,13-8, B-9, B-10, B-11, B-12, B-13, B-16, B-18, B-19, C-1,
C-2, C-3, C-6, C-7, D-l, D-2, D-4, D-5, D-6, D-7, D-8, 1.00-15.00 20The compounds according to this
invention and their pharmaceutically acceptable salts can be used as medicaments, e.g. in the form of
pharmaceuti®4? c8pdLitibns. The pharmaceutical compositions can be adRfiAERWEE M, e.g. in the
form of tablets, coated tablets, dragees, hard and soft gelatine capsules, solutions, emulsions or
suspensions. The administration can, however, alsoide effected rectally, e.g. in 25the form of
suppositories, or parenterally, e.g. in the form of injection solutions. - 22 - The above-mentioned

pharmaceutical goiposijans cabe gbialned by AGEESSINg dhe compauRds acrading g his
invention with P a‘rmaceutlc_all Inert, inorganic or organic carriers. 5CtOSG, corn starch or derivatives

thereof, talc, stdHE kelaessiTed i dfd e nkesedate tddastorusalinne, b iriedsidrs for
tablets, coated Hablets;akageds idndliard Telatihestagsutes!i Suitable carrigrs fonsoft gelatine

capsules are, far,gxaimple.(Yeaetahle) qilss Was;sfats. semiusolidiprddianicnoluolsape the like.
Dependlftgg on t?ﬁ Q}ature of the active subsF[an e no carr#er are.%%t)wev% e{g%ned in the case

, r, usually r
of soft gélatine Ca%sﬁﬁ.tes;s.t%u?%%ig carriersfor ESIﬁra%d?Jnc ior ISP LGl TR W Wa/?% 1r example,
water, polyols, §igeekalii epdgutbmbitilcd e meonioss Seiealsle-catahsHdl- suppderunethare, for
example, naturgkénhajdenacibibsikwek & daiscsenaklicaidsorligtig potalsandthaikke sThe

Pharmaceutical GATHORIYANR AR SO RLAEMEIN B asesaliuas. SellHIACTS.alaPligRfs, vieling

agents, emulsifi és, sweeteners, colorants, flavorants, salts for'varying the osmotic pressure, buffers,
masking agents” ?"f‘%g%tioxidants. They can also contain still other therapeutically valuable

substances. A pharmaceutical compositions comprise e.g. the following: a) Tablet Formulation (Wet
Granuléﬂon): |té§he|ﬁ%§ﬁfi§ 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
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 eg. D- or L-
15 camphorsulfonic acid. Alternatively separation of the enantiomers can also be
achieved by using chromatography on chiral HPLC-phases (HPLC: High

Performance Liquid Chromatography) which are commercially available.

Pharmacological activity
The compounds of formulal and their pharmaceutically acceptable salts possess

20 valuable pharmacological properties. It has been found that said compounds show
activity as inhibitors and also show anti-proliferative activity. Consequently the
compounds of the present invention are useful in the therapy and/or prevention of

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

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
30 on quantitation of the ATP present, which signals the presence of metabolically

active cells.

HCT 116 cells {human colon carcinoma, ATCC-No, CCl-247) were cultivated in
RPMI 1640 medium with GlutaMAX™ [ (Invitrogen, Cat-No. 61870-010), 5 %
Fetal Calf Serum (FCS, Sigma Cat-No. F4135 (FBS)); 100Units/mi



Mg/tablet 1. Compound of formula 1 5 25 100 500 2, LactoseAnhydrousDTG (direct tabletting grade)
125 105 30 150 3. Sta-Rx1500(pre- gelatinized starch powder) 6 6 6 30 4.

WO 2009/000489 PCT/EPZOGE/065655

-20 -

penicillin/100pg/ml streptomycin (= Pen/Strep from Invitrogen Cat. No. 15140).
For the assay the cells were seeded in 384 well plates, 1000 celis per well, in the same
medium. The next day the test compounds were added in various concentrations
ranging from 30 pM to 0.0015 pM (10 concentrations, 1:3 diluted). After 5 days the
5 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 CeliTiter-Glo' ™ reagent was added. The contents were carefully mixed for
15 minutes to induce cell lysis. After 45 minutes the luminescent signal was

10 measured in Victor 2, (scanning multiwell spectrophotometer, Wallac),

Details:
ist. day:
- Medium: RPMI 1640 with GlutaMAX™ | (Invitrogen, Cat-Nr. 61870), 5 % FCS
(Sigma Cat.-No. F4135), Pen/Strep (Invitrogen, Cat No. 15140}.
i5 - HCT116 (ATCC-No. CClI-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. day : Induction (Treatment with compounds, 10 concentrations):

20 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 pul media. Then step €)

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
25 described here below:

a) for the second highest concentration add 10 gl of 10 mM stock solution of
compound to 20 pl dimethylsulfoxide (DMSO)
b) dilute 8x 1.3 {always 10 pl to 20 yl DMSO)} in this DMSO dilution row
{results in 9 wells with concentrations from 3333,3 uM to 0.51 uM)
30 c)  dilute each concentration 1: 47,6 (3,5 pl compound dilution to 163 pl media)
e)  add 10 pl of every concentration to 60 pl media in the cell plate
resulting in final concentration of DMSO : 0.3 % in every well
and resulting in 10 final concentration of compounds ranging from 30 uM to
0.0015 uM.
35



Microcrystalline Cellulose 30 30 30 150 5. Magnesium Stearate 1111 Total 167 167 167 831
Manufacturing Procedure: 201.Mix items 1, 2, 3 and 4 and granulate with purified water. 2. Dry the

granules at 50C. 3. Pass the granules through suitable milling equipment.
WO 2009/000489 PCT/EP2008/005055

-21-

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

Analysis:

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

-incubate further 45 minutes at room temperature without shaking

16 Measurement:
-Victor 2 scanning multiwell spectrophotometer (Wallac), Luminescence mode (0.5
sec/read, 477 nm)
-Determine IC30 using a non-linear curve fit {XLfit software (1D Business Solution
Ltd., Guilford, Surrey, UK))

15
With all compounds a significant inhibition of HCT 116 cell viability was detected,
which is exemplified by the compounds shown in Table 1.
Table 1
Example No. IC50 HCT 116 [uM]
A-1 1.36
B-15 6.92
C-5 2.78
D-3 3.61
A-3, A-4, A-5, A-6, A-7, A-8, A-11, A-12, A-15,
A-16, A-17, A-18, B-1, B-2, B-3, B-5, B-6, B-8,
B-9, B-10, B-11, B-12, B-13, B-16, B-18, B-19, 1.00-15.00
C-1,C-2,C-3,C-6,C-7,D-1, D-2, D-4, D-5,
D-6, D-7, D-8,
20 The compounds according to this invention and their pharmaceutically acceptable

salts can be used as medicaments, e.g. in the form of pharmaceutical compaositions.
The pharmaceutical compositions can be administered orally, e.g. in the form of
tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions
or suspensions. The administration can, however, also be effected rectally, e.g. in

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



4. Add item 5 and mix for three minutes; compress on a suitable press. WO
209/000489PCT/EP2008/005055 - 23 - b) Capsule Formulation: Item ngredients Mg,/capsule 1.

Compound of formula 1 525 500 2. Hydrous Lactose 159 123 148 Corn Starch
WO 2009/000489 PCT/EP2Z008/005055

- 27 -

The above-mentioned pharmaceutical compositions can be obtained by processing

the compounds according to this invention with pharmaceutically inert, inorganic

or organic carriers. Lactose, corn starch or devivatives thereof, talc, stearic acids or

it’s salts and the like can be used, for example, as such carriers for tablets, coated

5 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,
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,

10 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,
solubilizers, stabilizers, wetting agents, emulsifiers, sweeteners, colorants,
flavorants, salts for varying the osmotic pressure, buffers, masking agents or

15 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

1. Compound of formula 1 5 25 100 500

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

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

4. Microcrystailine Cellulose | 30 30 30 150

5. Magnesium Stearate 1 1 1 1
Total 167 167 167 831

Manufacturing Procedure:
20 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.
4

Add item 5 and mix for three minutes; compress on a suitable press.
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b) Capsule Formulation:
Itemm | Ingredients Mg/capsule
1, Compound of formula | 5 25 100 500
2 Hydrous Lactose 159 123 148 -
3. Corn Starch 25 35 40 70
4. Talc 10 15 10 25
5 Magnesium Stearate i 2 2 5
Total 200 200 300 600

Manufacturing Procedure:

i.
2.
3.

Mix iterns 1, 2 and 3 in a suitable mixer for 30 minutes.
Add items 4 and 5 and mix for 3 minutes.

Fill into a suitable capsule.

c) Micro suspension

1.

AW

o v

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

Add 50 mg compound, disperse with spatulum and vortex.

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

Cap and wrap in aluminum foil for light protection.

Prepare a counter balance for the mill.

Mill for 4 hours, 20/s in a Retsch mill {for some substances up to 24 hours at
30/s).

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

Move extract to measuring cylinder.

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

reached or extract is clear.

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

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.



Manufacturing Procedure: 1.Mix items 1, 2 and 3 in a suitable mixer for 30 minutes. 52.Add items 4
and Sand mix for 3 minutes. 3. Fill into a suitable capsule. c) Micro suspension 1. Weigh4.0g
glass beads in custom made tube GL 25,4 cm (the beads fill half of 10the tube). 2. Add 50 mg
compound, o¥pePsEiRftESspatulum and vortex. 3. Add 2 ml gelatin soR&BELNeGHEESads: gelatin
solution = 2:1) and vortex. 4. Cap and wrap in aluminum foil for light protection. 5. Prepare
a counter balance for the mill. 156. Mill for 4 hours-28@/s in a Retsch mill (for some substances up to 24
hours at 30/s). 7. Extract suspension from beads with two layers of filter (100 um) on a filter holder,
coupled to a regﬂﬁmﬂ@mbm@@mlon at 400 g for 2 min. 8. Move extract to measuring cylinder.
209. Repeat washing Wlthsm?ll vlumes((ELerte 1 ml steps) until final volume is reached or extract is
clear. 10. Fill up ¥ ARG e R tANG R d homogenlze The foIIowmg examples are provided to
aid the understandidgdef-thm eitasarp v plich nitss {Hik lsoepengiftahich is set forth in the appended

claims. Itis U”dﬁﬁét%db@&teﬁaogﬁ'%m&%w% gnqqﬁrm MU&%&%@W&&% departing

from the splrlt of the invention. - 24 -
carbaldehyde (0,263 g, 1.0 mmol) and sulfur (0.032 g, 1.0 mmol) were heated at

160° for 60 min. The resulting slurry was purred on ice water (100 ml). Precipitates

were collected by filtration and dried in vacuum to yield the desired product (0.40

g, quant.) which was used without any further purification.

Mixture of 4-Todo-3-{7-nitro-1H-benzoimidazol-2-v}-1H-pyridin-2-one and 4-
10 Chlogo-3-(7-nitro-1H-benzoimidazol-2-vD)- 1H-pvridin-2-one

Conc. HCI (4 ml of a 37% aqueous solution) was added to 2-(4-lodo-2-methoxy-
pyridin-3-y1}-7-nitro-1H-benzoimidazole (0.40 g, 1.0 mmol) in dioxane (40 ml)
The mixture was stirred at 30°C for 2 h. H,O, ethyl acetate and a satd. aqueous
solution of NaHCO; were added. The mixture was extracted with ethyl acetate. The
i5 combined organic phases were dried under reduced pressure and the resulting raw
product was purified by silica gel chromatography {(hexane) to give the desired
mixture of 4-lodo-3-(7-nitro-1H-benzoimidazol-2-yl)-1H-pyridin-2-one and 4-
Chloro-3-(7-nitro-1H-benzoimidazol-2-yl)-1H-pyridin-2-one.

General method for the preparation of the intermediates of formula I (Step 3,

20 Scheme 1) with the representative exampel of 3-(4-Nitro-1H-benzoimidazol-2-vl)-

3-{4-Nitro-1H-benzoimidazol-2-yl)-4-[(pvridin-2-vlmethvl}-amino]-1H-pvridin-

2-one

Triethylamine (0.78g, 7.8mmol) was added to a solution of the mixture of 4-Todo-
25 3-{7-nitro-1H-benzoimidazol-2-y1)-1H-pyridin-2-one and 4-Chloro-3-(7-nitro-

1H-benzoimidazol-2-yl)-1H-pyridin-2-one (1.7mmol} as obtained above, and 2-

(aminomethyl)pyridine (0.28g, 2.6mmol), in acetonitrile (15ml) and the reaction

heated to 80°C. After 30 minutes the reaction was cooled to room temperature and

the solid isolated by filtration and washed with acetonitrile water (1:1, 5mi) to give
30 the desired product (0.58g, 94%).



Experimental procedures Starting material and intemediates:
2-(4-lodo-2-methoxy-pyridin-3-y1)-7-nitro-1H-benzoimidazole 3-Nitro-benzene-1,2-diamine (0.153 g,
1.0 mmol), 4-lodo-2-methoxy-pyridine-3- 5 carbaldehyde (0,263 g, 1.0 mmol) and sulfur (0.032 g, 1.0
mmol) were Féa8tP&YAE0 for 60 min. The resulting slurry was purred on icBAVALER{IB 391}
Precipitates were collected by Filtration and dried in vacuum to yield the desired product (0.40 g,
guant.) which was used without any further purificatidh - Mixture of
4-lodo-3-(7-nitro-IH-benzoimidazol-2-y1)-1H- pyridin -2-one and 4-

10|C:1Ior;3 -3-(7-nitioxhiirbens qtm%amh?@@sm mﬁsqrief«xcsqlqi:é Hel (4w, %f)aﬁgffoeaqule%us )
solution) was a methoxy in: enzoimidazo mmo
NP ek A Ak A LS Pt (ORI e AR o
solution of NaHE@ werd atldbdl)Themibdiuré)was extracted with ethyl acetate. The 15 combined

organic phases were dried under reduced pressure and the resulting raw product was purified by silica

gel Chr0matOgf@éﬂk‘r@ﬂ%@ﬂﬁﬁ@kﬁ|\(Betfﬂﬁe@@ﬁd&@ﬂlmﬂwﬁlﬁfermedmﬁes of formula 11 {Step 4,
4-lodo-3:- (7 nltrg %11 1-by [ nd 4- ChI 0 .

_, ri
nitro-1H=benzoin a1 e e C E ity e tel
intermediates ofifoinh(paridisteyignd 1aren 1) yithyihe nepesentative exampel of
3-(4-Nitro-1H- ben20|m|dazol 2- yl) 4- [(pyrldln -2- yImethyI) amlnol 1H- pyrldln -2-one
3-(4-Nitro-1H-bgrzoimidaz o 2behy-<k (Pyridin-2hymegwiianinomti-pydding,pnei-Triethylamine

(0.78q, 7. 8mmo|3 was 3dded to a solution of the mixture of 4-lodo- 25
3-(7-nitro-11-1- 70l-2- y1)-1H-pyridin-2-one and

4-Chloro-3-(7- nﬂmmmsewéﬁﬁmmﬂ ALgryorseld yigiirtdrlehéo(a simisdckististahéd abéve: and 2-
(aminomethyl)pmot'b@ﬁz@ra&gz&moj){dﬁy@nﬁmmimme@@mmwhImrlﬁm&i@nzh@ﬁéed t080.C. After
30 minutes the re%gtlo \/\\1@2 ed tc% dtmrﬁperat@r s? %hhg sf_gll |(§olated béfllt tlo and
washed with acBtonitriie weater (1 ?)a C‘)’glve 3tne desire pro Hb é‘@g Sl -11-1 NMR
(400 MHz, DMS@reg)dthpsn tlrg@sa(aﬂ Fhesytmosphareframlaesyl with bydrogen, asc@@a@rwc@;;m.m-&oe(z
]lj n;l) 7.81(1 Iﬂnﬂ%)e]g??lﬂlwoﬂll {Sriperadurt. 3%%#721%&%?%8'#;&}1&18@6% ﬁecﬁﬂar gedo@ngral method
or the preparation.of the int es,of form chem ith t elepres ntative
lor e ad B 40 (SRS Aoty FETEL

exampel of 3- (f,&mlno oimidazo amingil- pyrl(f‘n 2-one 3-

( 4-Ami¥ 0-1H- tbéﬁi@lmiﬁazftﬂcﬂfy’![}ms1@#9?@@%@?@@%%%&0@&%%&%2 oheh@atithim oxide
(0.1469, 0.65mmpehhwas adeedtaia stitrRd Solutien Rfvdsf-ilOoncentrated under reduced

pressure to give the desired crude aniline (0.610g, 113%), which was used without

further purification.

Final Products

20 Method A, Exampie 1 (A-1)

3-Cvang-N-(2-{2-0%0-4-[ (pyridin-2-vimethyvD)-aminel-1,2-dihvdro-oyridin-3-vi}-

1H-benzoimidazol-4-vl)-benzamide

Triethylamine (0.082¢g, 0.61mmol}, was added to a solution of 3-(4-amino-1H-
benzoimidazol-2-yl)-4-{(pyridin-2-ylmethyl)-amino}- 1H-pyridin-2-one  (0.081g,

25 0.245mmol) (Prepared according to the general method for the intermediates of
formula II and HI above) and 3-cyanobenzoyl chloride (0.081g 0.49mmol) in THEF
(2ml) and the reaction stirred at room temperature. After 20 hours methanolic
ammonia was added (2ml) and the reaction stirred for a further 20 hours. The
reaction mixture was concentrated under reduced pressure and HCL, (2ZM in

30 dioxane, Zml} was added. After 2 hours the reaction was concentrated under
reduced pressure and the crude solid purified by preparative HPLC (neutral
conditions) to give the amide (2.7mg, 2.4%).

Tr = 1.78 min, m/z (ES+) (M+H)" 462.



10 1H-benzoimidazol-2-y1)-4-1(pyridin-2-ylmethyl)-amino]-1H-pyridin-2-one in methanol (12m1) and
tetrahydrofuran (12m1). The reaction was purged with nitrogen three times and the atmosphere
replaced with hydrogen and the reaction stirred at room temperature. After 72 hours the reaction was
recharged witP pffifiifri%8xide (0.146g, 0.65mmol) and hydrogen and stirreBBEBHHRIREFPA 15 hours.
The reaction was filtered through Celite and the filter cake washed with tetrahydrofuran and methanol.
The solvent was concentrated under reduced pressuéfe-to give the desired crude aniline (0.610g,
113%), which was used without further purification. Final Products 20Method A, Example 1 (A-1) 3-C
ano-N- 2- 2-oxq#4- NMQ{IZE@-MH—Q@MS@@I&@% Ippaﬂ&&l@enznﬁmidamlﬂr}ﬂ)menmmide Hriethylamine

(0.082g, 061m£?ﬁ9'§zvxasm%§g e S ARE by pan R By b

[(pyridin-2-ylmethyl)-aminol-1 yr| -one repare accor ing to the
general method orfié- W\?grﬁﬁé’@p SCORSHUIA T afidh fiSanbyé ) ARl j£’>‘f~7cyanobenzoyl chloride (0.081g
0.49mmol) in THF (2m1) and the reaction stirred at room temperature. After 20 hours methanolic
ammonia was addéa¢2inLxanditis{redstion stirred for a further 20 hours. The reaction mixture was
concentgated upges reduced pressiibe and Gl @M I, 3 dioxane 2o d) wasiaddsd, Hiter 2 hours the
reaction was concentrated under reduced pressure an he crude solid purified by preparative 1-{PLC
(neutral conditidrfsytBHsive #BZ4Mide (2.7mg, 2.4%). Tr = 1.78 min, m/z (ES+) (M+Hr 462. - 26 - 1H
NMR (400 MHz, DMSO-d6) d ppm 12.93-12.91 (1 H, m), 11.51-11.43 (1 H, m), 11.27-11.16(1 EI, m),
10.89-10.33 (1 F;, m);- 81688, 253 Ef-m) M+E88492 (1 H, m), 7.83-7.07 (8 H, m), 6.14-6.10(1 H, m),
4.83-4.77 (2 H, m). Method A, Example 2 (A-2)

5N42-(4-Benzyldamingt 2 BexhZdihvdm pyrldln -3-y1)-3H-benzoimidazol-4-y1]-

2,4-difluoro-beng 81m +1-)0472 dA Exa A N-[2-
(4-Benzylamino- 26{51&1‘ e?eél Z&’ﬁam r%opyrl In- 135%?35%' gﬂ%gffﬁldgzom ZA? Hi%g gz%gf benzamide Tr
= 4.48 Hin, m/zr(gscrmhmyﬂué@

Tr= 4.48 min, m/z (ES+) (M+H)" 466

Method A, Example 4 (A-4)
N-[2-(4-Benzylamino-2-oxo-1,2-dihydro-pyridin-3-yl)-3H-benzoimidazol-4-ylj-

benzamide
15 Tr = 2.24 min, m/z (ES+) (M+H)" 436

Method A, Example 5 {A-5)
N-(2-{2-Oxo-4-{(pyridin-2-ylmethyl)-amino]-1,2-dithydro-pyridin-3-yl}-3H-

benzoimidazol-4-yl)-benzamide

Tr= 1.74 min, m/z (ES+) (M+H)" 436

20 Method A, Example 6 (A-6)
4-Methoxy-N-(2-{2-0x0-4-[ (pyridin-2-ylmethyl)-amino]-1,2-dihydro-pyridin-3-
yl}-3H-benzoimidazol-4-yi)-benzamide

Tr= 1.81 min, m/z (ES+) (M+H)" 467

Method A, Example 7 (A-7)
25 4-Chloro-N-{2-{2-ox0-4-[(pyridin-2-yimethyl)-amino]-1,2-dihydro-pyridin-3-yi}-

3H-benzoimidazol-4-yl)-benzamide

Tr= 1.96 min, m/z (ES+) (M+H)" 471 + 473



Method A, Example 4 (A-4)
N-[2-(4-Benzylamino-2-o0xo0-1,2-dihydro-pyridin-3-y1)-3H-benzoimidazol-4-yllbenzamide 15Tr = 2.24
min, m/z (ES+) (M+H)t 436 Method A, Example 5 (A-5) o
N-(2-{2-Oxo-HH PYHAIELES Imethyl)-amino]-1,2-dihydro-pyridin-3-y1}-3Hben26iHid&aA54313-benzamid
e Tr=1.74 min, m/z (ES+) (M+H)t 436 20Method A, Example 6 (A-6)
4-Methox-y-N-(2-12-ox0-4-[(pyridin-2-ylmethyl)-amird]=1,2-dihydro-pyridin-3-
y11-3H-benzoimidazol-4-yl)-benzamide Tr = 1.81 min, m/z (ES+) (M+H)1 467 Method A, Example 7
(A-7) 254-Chlokéeiiid@ A2 xxendikpyrdi}-2-yImethyl)-amino.1-1,2- dihydro pyridin-3-y11-
KR RS bl PV 8 (A A5 A1 - 27 - Method A
N-1214-(3-Chidterpeimidarairby-brecthoxdityarspitdin-3-y1]-3Hbenzoimidazol-4-y11-4-methox-y-b
enzamide 1H NMR (400 MHz, DMSO-d6) d ppm 1L29 (I H, d), 10.72 (1 H, s), 10.40 (1 H, 5s), 8.04
(2 H, d), 7.59-7154 IV, ()0 T8/ [ABI$D H6INY, B8 H 233 (HHi M) 725 A 20, (10M0r0),H,.10-7.05 (2
-1, m).£.07 (Lttadh (512 (8 H 8 385 (3Hnd) MeihoskdoBrample.d (49) dHihjpros (2

[4-(3-chloro- ben larnino)-2-oxo-1,2 dro r| in-3-y11-3Hberizoimidazol-4- enzamide 101H
e 00 Ve At e i (o Lh T L 2 S 1o o (2 1 .
7.61-7.44 (5 H, m), 7.39-7.29 (4 H, m), 7.23 - 719(1H m), 6.09 (1 H, d), 473(2 H, s) Method A,
Example 10 (A@ihod A, Example 9 (A-9)

4-Chloro-N-{2-[4-(3-chloro-benzylamino - 2-oxeo-1,2-dibydro-pyridin-3-y1]-3H-

benzoimidazol-4-yl}-benzamide

10 1H NMR (400 MHz, DMSO-d6) d ppm 11.26 (1 H, d), 11.03 (1 H, s5), 10.59 (1 H,
s), 8.04 (2 H, d), 7.61-7.44 (5 H, m), 7.39-7.29 (4 H, m), 7.23 - 7.19 (1 H, m), 6.09
(1H,d),473(2H,s)

Method A, Example 10 (A-10)
N-{2-[4-(3-Chloro-benzylamine}-2-oxo-1,2-dihydro-pyridin-3-yl}-3H-

15 benzoimidazol-4-yl}-2,4-diflucro-benzamide

IH NMR (400 MHz, DMSO-d6) d ppm 11.34 (1 H, s), 11.26 (1 H, s}, 7.91-7.87 (1
H,s),7.47-7.15 (11 H, m), 6.09 (1 H, m), 4.76 (2 H, d).

Method A, Example 11 (A-11)
3-Chloro-N-{2-]4-(2-hydroxy-2-phenyl-ethylamino)}-2-oxo- 1,2-dihydro-pyridin-
20 3-yl]-3H-benzoimidazol-4-yl}-benzamide

Tr = 2.30 min, m/z (ES+) (M+H)" 500 + 502

Method A, Example 12 (A-12)
4-Fluoro-N-{2-[4-({S)-2-hydroxy-2-phenyl-ethylamino}-2-ox0-1,2-dihydro-
pyridin-3-yl]-3H-benzoimidazol-4-yl}-benzamide

25 Tr = 2.20 min, m/z (ES+) (M+H)" 484



N- [2- [4- (3-Chloro-benzylamino)-2-oxo-1,2-dihydro-pyridin-3-y11-3H-
15benzoimidazol-4-y11-2,4-difluoro-benzamide 1H NMR (400 MHz, DMSO-d6) d ppm 11.34(1 H, s),
11.26(1 H, s), 7.91-7.87(1 s), 7.47-7.15(11m), 6.09(1 H, m), 4.76(2 H, d). = Method A, Example 11
(A-11) 3-ChIBFOENEGHL 2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihyd R-piETaHs/ 005055
203-y11-3H-benzoimidazol-4-y11-benzamide Tr = 2.30 min, m/z (ES+) (M+H)t 5001- 502 Method A,
Example 12 (A-12) -28 -
4-Fluoro-N-{2-144(S)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2- d|hydropyr|d|n -3-y11-3H-benzoimidaz
01-4-yl1-benzamite @3] Efaihgl nlinanm (ES+) (M+H)t 484 - 28 - Method A, Example 13 (A-13)

midazol-d-y1) Bea AL I WA A0 e USOIE B S S9L 1 GVREs (1 h o)
10.80 (1 H, 5s)pgrb(t 31 h)’%ié.bwewnu%mis@ﬁ zpmrﬁ)f 7.46- 7.16(9 H, m), 6.18(1 H, d),
7.10-4.88 (11-1, s), 3.63-3.62 (2 H, m). Method A. Example 14 (A-14)

N-{2-14-((S)-2-Hysl xR -pitehiitethyetaing) 2t @xon 1 288hydD-p)d11.11 (1 H, s}, 10.80 (1 H,

3- A3H- nzoi mi opi w [ ( 4 Method
A, Example 15 (A 9%11% NX’g fz%@{l -ﬁr O/n- - enyPet Iﬁ%@o?’?ﬁigig(%lsngn%i ro- p}?/;(ra’dln -3-y1]-
31-1-benzoimid&zdtH-18 4-‘tﬁf|uﬁrérﬁ%t%26 rﬁdﬁw’ide Tr = 2.39 min, m/z (ES+) (M+H)+ 534

15Method A, Example 16 (A- 16)

i eh@iglidyidcopyridin-3-y1)-3H-benzoimidazol-4-y1]-2- methory-benzamide
Tr = 2.34 min, W@@(@s@\m;m@@ MEHRA 2ok XAMRIS 31 A dihydro-pyridin-3-y1]-

3H-benzoimidazol-4-yl}-3-phenyl-propionamide

10 Tr = 2.25 min, m/z (ES+) (M+H)" 494

Method A, Example 15 (A-15)
N-{2-{4-({8)-2-Hydroxy-2-phenyi-ethylaminc}-2-ox0-1,2-dihydro-pyridin-3-yl]-

3H-benzoimidazol-4-yl}-4-triflucromethyl-benzamide
Tr = 2.39 min, m/z (ES+) (M+H)" 534

i5 Method A, Example 16 (A-16}
N-[2-(4-Benzylamino-2-oxo-1,2-dihydro-pyridin-3-yl)-3H-benzoimidazol-4-yl]-2-

methoxy-benzamide
Tr= 2.34 min, m/z (FS+) (M+H)" 466

Method A, Example 17 (A-17)
20 N-[2-{4-Benzylamino-2-ox0-1,2-dihydro-pyridin-3-y1)- 3H-benzoimidazol-4-y1]-2-

chloro-benzamide
Tr = 2.28 min, m/z (ES+) (M+H)" 470 + 472

Method A, Example 18 (A-18)
N-[2-(4-Benzylamino-2-oxc-1,2-dihydro-pyridin-3-y1)-3H-benzoimidazol-4-yi]-4-

25 chloro-benzamide

Tr= 2.38 min, m/z (ES+) (M+H)" 470 +472



20N-12-(4-Benzylamino-2-oxo-1,2-dihydro-pyridin-3-y1)-3H-benzoimidazol-4-y11-2- chloro-benzamide
It = 2.28 min, m/z (ES+) (M+H)" 470 + 472 Method A, Example 18 (A-18)
N-[2-(4-Benzylamino-2-o0xo0-1,2-dihydro-pyridin-3-y1)-3H-benzoimidazol-4-yl]-4- 25chloro-benzamide
Tr = 2.38 mintY 20085 FM+H) 470 +472 WO 2009/000489PCT/EP2008/86538318805Nethod B,
Example 1 (B-1) N 2-4 S 2 Hdro 2 hen 1-e h amino 2-oxo- 2-dih d 3H-benzoimidazol-42 h n
acetamide Triethylamine (0.058g, 0.416mmol) was @dded to a solution of 3-(7-amino-1H-
5benzoimidazol-2-y1)-44(S)-2-hydroxy-2-phenyl-ethylamino)-1H-pyridin-2-one (0.060g, 0.166mmol)
(Prepared accordisigoid RhExgandeal melmod for the intermediates of formula Il and 11l above) and
phenylacetyl ¢ r' : E.(2m1) and the reay tlrreda rogm, emperature.
After 20 hours o éog firrett 5.. ter 10 20
hours. The readidressairedaszs-dorltentket f-',:;-::;.u:f:w pressure and the crude solid washed
with acetonitrile water (1 1; 10m1) to glve the desired product (0.034g; 43%). Tr = 2.15 min, m/z (ES+)

(M+H)t 480 Me%@&}%i&%&%@‘%%%eg glﬂﬁmmfg)hwas added to a s | Wn of 3-(7-amino-1H-

15N-12-14-(3-Chloro-benzylamino)-2-o0xo-1 ydro-pyridin-3-

B T iy e AR ). 1055 (1
H, s), 8.02 (2 H{@ys0g6407. 4GrtiraH), nfrépatd Hedyrdig(2H,tby. Method BigB<8l for the
intermediates of formula II and III above) and phenvlacetyl chioride (0.051g

0.32mmol) in THF (2Zml) and the reaction stirred at room temperature. After 20
hours methanolic ammonia was added {(5ml) and the reaction stirred for a further

10 20 hours. The reaction mixture was concentrated under reduced pressure and the
crude solid washed with acetonitrile water (1:1; 10ml)} to give the desired product
(0.034g; 43%).

Tr = 2.15 min, m/z (ES+) (M+H)" 480
Method B, Example 2 (B-2)

15 N-{2-14-(3-Chloro-benzylamino)-2-ox0-1,2-dihydro-pyridin-3-yi}-3H-

benzoimidazol-4-yl}-benzamide

tH NMR (400 MHz, DMSO-d6) d ppm 11.26-11.10 (2 H, m), 10.53 (1 H, s), 8.02
(2H,d),7.64-7.17 (11 H, m), 6.10 {1 H, d) 474 (2 H, 5).

Method B, Example 3 (B-3)
20 N-{2-[4-((S)-2-Hydroxy-2-phenyl-ethylamino}-2-ox0-1,2-dihydro-pyridin-3-yl}-

3H-benzoimidazol-4-yl}-2,2-dimethyl-propionamide
Tr= 2.07 min, m/z (ES+) (M+H)" 446

Method B, Example 4 (B-4)
N-{2-{4-((8)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-yi]-

25 3H-benzoimidazol-4-vl}-4-methoxy-benzamide
Tr = 2.13 min, m/z (ES+) (M+H)" 496

Method B, Example 5 (B-5)
N-{2-{4-((5)-2-Hydroxy-2-phenyl-ethylamino}-2-oxo-1,2-dihydro-pyridin-3-yl}-
3H-benzoimidazol-4-yl}-3-trifluoromethyl-benzamide




20N-(2- ((S )-2-Hydroxy-2-phenyl-ethylamino)-2-oxo- 1,2-dihydro-pyridin-3-yll-
3H-benzoimidazol-4-y11-2,2-dimethyl-propionamide Tr = 2.07 min, rah (ES+) (M+H)* 446  Method B,
Example 4 (B-4) N-(2-[4-((S)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-yll-
253H-benzofitEZ8{24%% -4-methory-benzamide Tr = 2.13 min, m/z (ES- 12\ {NFPRPSA9E R ethod B,
Example 5 (B-5) N-{2-[4-((S)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyriclin-3-y11-
3H-benzoimidazol-4-y11-3-trifluoromethyl-benzamid&} - 30 - Tr = 2.33 min, m/z (ES+) (M+H)+ 534
Method B, Example 6 (B-6) N-{2- [44(S)

-2-Hydroxy-2-plreny}-athylamine)-2saxank Z-dihyslo-pyridin-3-ylI3H-benzoimidazol-4-yll
--2-phenoxy-acetamide Tr .-= L20 min, raiz (ES+) (M+H)+ 496 Method B, Example 7 (B-7)
N-42-[4-((S)-2- W&ﬁ%’@’ﬂzﬁ)ﬂe%t@lg ino)-2-oxo-1,2-dihydro-pyridin-3-y11-
3H-benzoimidazol-4-y1I-3,3-dimethyl-butyramide Tr = 2.20 min, rn/z (ES g (M-i-H)t 460 10Methodle 8
B-8 Cyclopropaﬁé@ﬁ%&@rg g@fgmxy-z phenyl-ethylamino)-2- -o%0-1,2- -dihiydro-pyridin-3-yi}-

{244-((S)-2-hydsoxy=rphenykaihylamnineh2exeadinyiro-pyridin-3-y1]-31-1-benzoimidazol-4-yll-ami
de Tr = 1.97 min, m/z (ES+) (M+H)t 430 Method B, Example 9 (B-9)

152-Flugro-N- 1@94—@%};%@/%@ }'T% Mmykgtm@%mmo) -2-0x0-1,2-dihydro-

pyridin-3-y11-3H-benzoimidazol-4-ylkbenzamide Tr = 2.18 min, m/z (ES+) (MTH)+ 484

Method B, Example 7 (B-7)
N-{2-[4-((8})-2-Hydroxy-2-phenyl-ethylamino}-2-0x0- 1,2-dihydro-pyridin-3-yl}-
3H-benzoimidazol-4-yi}-3,3-dimethyl-butyramide

Tr = 2.20 min, m/z (ES+) (M+H)" 460

10 Method B, Example 8 (B-8)
Cyclopropanecarboxylic acid {2-[4-((S)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-
1,2-dihydro-pyridin-3-yl]-3H-benzoimidazol-4-yl}-amide

Tr = 1.97 min, m/z (ES+) (M+H)™ 430

Method B, Example 9 (B-9)
15 2-Fluoro-N-{2-[4-((8)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-

pyridin-3-yl}-3H-benzoimidazol-4-yl}-benzamide
Tr = 2.18 min, m/z (ES+) (M+H)" 484

Method B, Example 10 (B-10)
2-Chloro-N-{2-[4-(2-hydroxy-2-phenyl-ethylamine)-2-ox0-1,2-dihydro-pyridin-
20 3-yi]-3H-benzoimidazol-4-yl}-benzamide

Tr=2.15 min, m/z (ES+) (M+H}" 500 + 502

Method B, Example 11 {B-11)
2-(4-Chloro-phenoxy)-N-{2-[4-((8)-2-hydroxy-2-phenyl-ethylamino}-2-oxo-1,2-
dihydro-pyridin-3-yl]-3H-benzoimidazol-4-yl}-acetamide

25 Tr = 2.33 min, m/z (ES+) (M+H)" 530 + 532



Method B, Example 10 (B-10)
2-Chloro-N-{2-[4-(2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin203-01-3H-benzoimidazol-
4-yll-henzamide Tr = 2.15 min, m/z (ES+) (M+H)t 500 + 502 Method B, Example 11 (B-11)
2-(4-Chloro-PHABKANREED -{44(S)-2-hydroxy-2-phenyl-ethylamino)-2-oxo- 1PA T/EP2008/005055
dihydro-pyridin-3-y11-3H-benzoimidazol-4-y1}-acetamide -31 - Method B, Example 12 (B-12)
3-Cyano-N-12- [4- ((S)-2-hydroxy-2-phen yl-ethylam?#o)-2-oxo-1,2-dihydropyridin-3-yl]
-3H-benzoimidazol-4-yll -benzamide Tr = 2.13 min, m/z (ES+) (M+H)1 491 5Method B Example 13
(B-13) N- (244m&|ﬂvﬁmm&-mthylamino) -2-0x0-1,2-dihydro-pyridin-3-y1]-
3H- benzoimld m t%o |de M é 9 MHz..DMS0O- ) m 12.94-12.90 (1 H,
m), 11.19-11. 1 %)‘I ﬂf Z%léiag J% pl%%g L}%’L U= Oé‘%id%%? 'H. m), 7.55-7.13 (13
H, 10m), 6.24- epmdmﬁ H)3H, 1781@&58(@@0&1% gL gLide H m), 3.65-3.53(1 H, m) 3.47-3A4 (2 H,
m) Method B, Example 14 (B-14)
2,4-Difluoro-N-12-42({S 2rhyatois 2 dhenidiédnilamino)-2-oxo-1,2-dihydropyridin-3-y11-3H-benzoimi
dazol-4-yll-benzamide 151H NMR (400 MHz, DMSO-d6) d ppm 12.94-12.90 (1 H, m), 11.19-11.16 (1
H, m), 14.05-15Q41{Jath. @9@9@339@11@ H, m), 8.04-7.81 (2 H, m), 7.55-7.13 (13 H, m), 6.24-6.15 (1
Hm)578558(IH 1(1H m), 3.65-3.53 ( Hm)347344(2H m). Method B,
Example 15 (B5)" ToRPrioH ‘{ﬂr&aﬁ( 5**2%9@}%}9&‘% T AV IS f"g'/lg’hydro-
pyridin-3-y1)- SHM&mumddznﬂél@Wl«}bMﬂM et min, m/z (ES+) (M+H)1 484 Method B,
Example 16 (B-16) 2,4-Dichloro-N-(2-[44(S)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-

1H NMR (400 MHz, DMSO-d6) d ppm 12.94-12.90 (1 H, m), 11.19-11.16 (1 H,

m), 11.05-11.01 (1 H, m}, 10.83-9.71 (1 H, m), 8.04-7.81 (2 H, m), 7.55-7.13 (13 H,

10 m), 6.24-6.15 (1 H, m), 5.78-5.58 (1 H, m), 4.92-4.81 (1 H, m), 3.65-3.53 {1 H, m),
3.47-3.44 (2 H, m).

Method B, Example 14 (B-14}
2,4-Difluoro-N-{2-14-{{5)-2-hydroxy-2-phenyl-ethylamino)-2-ox0-1,2-dihydro-
pyridin-3-yl]-3H-benzoimidazol-4-yl}-benzamide

15 1H NMR (400 MHz, DMSO-d6) d ppm 12.94-12.90 (1 H, m), 11.19-11.16 (1 H,
m), 11.05-11.01 (1 H, m), 10.83-9.71 (1 H, m), 8.04-7.81 (2 H, m), 7.55-7.13 (13 H,
m), 6.24-6.15 (1 H, m), 5.78-5.58 (1 H, m), 4.92-4.81 (1 H, m), 3.65-3.53 {1 H, m),
3.47-3.44 (2 H, m).

Method B, Example 15 (B-15)
20 3-Fluoro-N-{2-[4-((8)-2-hydroxy-2-phenyl-ethylamino)-2-ox0-1,2-dihydro-

pyridin-3-yi]-3H-benzoimidazol-4-yl}-benzamide
Tr = 2.20 min, m/z (ES+) (M-+H)" 484

Method B, Example 16 (B-16)
2,4-Dichloro-N-{2-[4-((8)-2-hydroxy-2-phenyl-ethylamine)-2-ox0-1,2-dihydro-

25 pyridin-3-yi]-3H-benzoimidazol-4-yl}-benzamide

1H NMR (400 MHz, DMSO-d6) d ppm 12.94-12.87 (1 H, m), 11.39-11.12 (1 H,
m), 11.08-11.03 (1 H, m), 10.95-9.90 (1 H, m), 7.95-7.78 (1 H, m), 7.73-7.59 (2 H,
m), 7.54-7.15 (10 H, m), 6.21-6.14 (1 H, m), 5.78-5.51 (1 H, m), 4.91-4.79 (1 H,
m), 3.68-3.52 (2 H, m).



25pyriclin-3-y11-3H-benzoimidazol-4-y1}-benzamide 1H NMR (400 MHz, DMSO-d6) d ppm
12.94-12.87 (1 H, m), 11.39-11.12 (1 H, m), 11.08-11.03 (1 H, m), 10.95-9.90(1 H, m), 7.95-7.78 (1 H,
m), 7.73-7.59(2 H, m), 7.54-7.15 (10 H, m), 6.21-6.14 (I H, m), 5.78-5.51 (1 H, m), 4.91-4.79 (1 H, m),
3.68-3.52 (2 H, m). -32- Method B, Example 17 (B-17)
N-{2444(S)-2-Elydroxy-2-phenyi-ethyiamino)-2-oxo3H3benzoimidazol-4-y1}-3-inethoxy-benzairikle Tr =
2.16 min, /z (ES+) (M+H) 496 Method B Example 18 4-Cyano-N-; 2444( S)-2-hydroxy-2.-
Thalyl-ethylaming) di 1- 3/1Then20|m|dazol 4-yl1-benzarnide Tr = 2.12 min,

* 9 10Furan-2-carboxylic acid

t2-[44(S)-2- hydrdﬁy@-—gﬁh@ﬁ%@%ﬁnm@“ﬁk@ﬁwikﬂwmmm@)%u@w 1,2-dilydro-pyridin-3-yil-
difiydro-pyridin-3-ykf-311-hx %%g&z@m{ arplde Jr=2, gz mm. m/z (ES+) (M-I-TITH 456 Method
C, Example 1 (C- 1§ 1244 2 1- 1y oxy elv?w}? '"Iamlno) 2-0x0-1.2-dihydro-pvridip-3-01-
311-benzoimidazol-4-v1 carbamlc acid 4- methow phenvl ester Pyridine (2.0m1) was added to a
solution of 3-(7-aminic-1FBERFsirdiEazoHgH)- 496
gS)-2-hydroxy-2-phenyl-ethylarnino)-1H-pyridin-2-one (0.060g, 0.166mmol) (Prepared according to the
general method fagrthedntemadiates of formula Il and Il above) and 4-methoxyphenyl chloroformate
(0.062q, 0. 32mmo in TI—%E gﬂlﬁ@%) and the reaction stirred at room temperature. After 20 hours the
reaction was concentiats FadE Thikitire Wag Purthelimpesiarmncchromidclitaphy (1-2%
methanol, dichlorergithane)-trgive therdesired produgtA8:0289; 33%). Tr = 2.20 mm. m/z (ES+)
(M+H)+ 512 Method C, Example 2(C-21

5512-[44(S)-2-11ydroky 2aphend-dthyldiviing)-2¢0x0-1,2-dihydro-pyridin-3-y 1J-
3H-berizoimidazol-4-y11-carbamic acid 2-methoxy-ethyl ester Tr = 1.98 mm. m/z (ES) (M+H)* 464 -
33- Method B, Example 19

10 Furap-2-carboxylic acid {2-[4~((5)-2-bydroxy-2-phenyl-ethylamino)}-2-ox0-1,2-
dibydro-pyridin-3-yl|-3H-benzoimidazoi-4-yl}-amide

Tr =2.02 min, m/z (ES+) (M+H)" 456

Method C, Exampie 1 (C-1)
{2-{4-((S)-2-Hvdroxy-2-phenvj-ethvlamino)-Z-0xo-1 2-dibvdro-pyridin-3-vll-

15 3H-benzoimidazol-4-vli-carbamiec acid 4-methoxv-phenvi ester

Pyridine (2.0ml) was added to a solution of 3-(7-amino-1H-benzoimidazol-2-y1)-4-
((8)-2-hydroxy-2-phenyl-ethylamino}-1H-pyridin-2-one (0.060g,  0.166mmol)
(Prepared according to the general method for the intermediates of formula 11 and
I1II above) and 4-methoxypheny] chloroformate (0.062¢g, 0.32mmol) in THF (2ml)

20 and the reaction stirred at room femperature, After 20 hours the reaction was
concentrated and the crude mixture was purified by column chromatography {1-2%
methanol, dichloromethane) to give the desired product (0.028g; 33%).

Tr=2.20 min, m/z (ES+) (M+H)" 512

Method C, Example 2(C-2)
25 {2-[4—((8)-2-HydmxyKZ—phenyl—ﬁhyiaminﬂ)—ﬁ~0x(:au,’i,2-—dihydm~pyridin-3-yl}-

3H-benzoimidazel-4-yl}-carbamic acid Z-methoxy-ethyl ester

Tr=1.98 min, m/z (ES+) (M+H)" 464



Method C, Example 3(C-3)
{2-[4-((S)-2-Hydroxy-2-phenyhethylamino)-2-oxo-1,2-dihydro-pyridin-3-y11-311-
benzoimidazol-4-y1}-carbamic acid 2,2,2-trichloro-1,1-dimethyl-ethyl ester Tr = 254 min, m/z (ES+)
(M+H)t 564 ¥Ee8BRHEd C, Example 4(C-4) PCT/EP2008/005055
[244-((S)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-y1]-3Hbenzoimidazol-4-y1}-carb
amic acid phenyl ester Tr = 2.21 min, m/z (ES+) (MPFi)-{ 482 Method C, Example 5(C-5)
10{2-[44(S)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-y11-3H-
benzoimidazol-Ksihcahammicradebadlyd; ester Tr = 2.14 min, m/z (ES+) (M+H)* 446  Method C,
Example 6 (C- )%L y é ro- Qr{g - Ipie % thylani 9@)%2: 054, 2~ dihydro-pyridin-3zy1]-3H-
15benzoimidazqo - %-y P g?%ﬁf%%a ig)@%&g op%% %t%r{%y: 218 r%)iénd%ﬁg &é‘fﬁ*fﬁ*\ﬁﬂ % Method C,
Example 7 (C_-,Eaenmimidamiwﬁiqfl}wmi'hamic acid 2,2,2-trichloro-1,1-dimethyl-ethyl ester
(2-14-1(S)-2-(3-Chloro-pheny1)-2-hydroxy-ethylaminol-2-oxo-1,2-dihydropyridin-3-y11-1H-benzoimida
zol-4-y1)-carbaihie: akith methyles (@S -20 ™M 2. 726min 566/ (ES+) (M+H)1 454 Method D, Example 1
(D-1) 1-(3-Eluoro-phenyl)-3-12-14-US)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-

dihydro-pyridinsg¢i 4 43H-benzeinidazol-4-yll-urea 3-Flourophenylisocyanate (0.023g, 0.166mmol)
was added to a solutjon of 3-(7- . . .
zsamino-lH-be{%zc’b‘?%?%%a%ﬁ%ﬁﬁ%@%%%%%@?ﬂﬁh&a%%%rgmﬁ%ﬁ“ﬁwﬁwam&%ﬂ—e (0.060g,
0.166mmol) (Prepardéchsizeolding) toatthe ganeidighetitbekfer the intermediates of formula 11 and I
above) in DCM (4m1) and the reaction stirred at room temperature. After 20 hours methanolic
ammonia was added (5ml), w34 (804 the-tepction stirred for a further 20 hours. The reaction mixture
was concentrated under reduced pressure and the crude solid washed with aceton trile water (1:1;
10m1) to give tﬁ@eﬁﬁﬁl@ dqg%tg&ggyg; 45%). 1H NMR (400 MHz, DMSO-d6) d ppm 11.15 (1 H,
t), 10.92-9.86 (I H, me 9.31-58.19 (Z H, m?, 7.61-7.49 (3H, mg, 7.36-7.28 (5 H, m), 7.24-7.15 (2 H,
m), 7.10- [2-[4-((8)-2-Hydroxy-2-phenyl-ethylamino)-2-oxe-1,2-dihydro-pyridin-3-y1]-3H-

benzoimidazol-4-yl}-carbamic acid allyl ester

Tr = 2.14 min, m/z (ES+) (M+H)" 446

Method C, Example 6 (C-6)
{2-14-((8)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo0-1,2-dihydro-pyridin-3-v1}-3H-

15 benzoimidazol-4-yl}-carbamic acid isopropyl ester
Tr = 2.18 min, m/z (E5+) (M+H)" 448

Method C, Example 7 (C-7)
(2-14-1{8)-2-(3-Chlore-phenvl)-2-hydroxv-ethvlamino]-2-oxo-1,2-dihvdro-

pyridin-3-vl}-1H-benzoimidazol-4-vl)-carbamic acid methviester

20 Tr = 2.72 min, m/z (ES+) (M+H)" 454

Method D, Example 1 (D-1)
1-(3-Fluoro-phenvi)-3-{2-[4-((8)-2-hydroxy-2-phenvl-ethvlamino)-2-oxo-1,2-

ridin-3-vil-3H-benzoimidgazol-4-vil-urea

3-Flourophenylisocyanate (0.023g, 0.166mmol) was added to a solution of 3-(7-
25 amino-1H-benzoimidazol-2-y1}-4-((8)-2-hydroxy-2-phenyl-ethylamino)- 1H-

pyridin-2-one (0.060g, 0.166mmol) (Prepared according to the general method for

the intermediates of formula Il and III above) in DCM (4ml) and the reaction

stirred at room temperature. After 20 hours methanolic ammonia was added (5ml}



7.07 (1 H, rn), 7.04-6.77 (1 14, m), 6.22 (1 H, d), 4.92 (1 H, m) Method D Exam le 2 D-2
1-{2-[44(S)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-y1]-
3H-benzoimidazol-4-yll-3-(4-methoxy-phenyl)-urea 10Tr = 2.11 min, m/z (ES+) (M+H)I 511 Method D,
Example 3 (qu)mf?(%l?ﬁﬁ?oro-phenyl)-3-{244-((S)-2-hydrox-y-2-phenyl-eth%ﬁﬁﬁ%?%@%@si,2-
dihydro-pyridin-3-yll-3H-benzoimidazol-4-y1J-urea Tr = 2.18 min, m/z (ES+) (M+H)t 499 15Method D,
Example 4 (D-4) 1-12-144(S)-2-Hydrox-y-2-phenyt-éthylamino)-2-oxo-1,2-dihydro-pyridin-3-y11-
3H-benzoimidazol-4-y11-3-(4-trifluoromethoxy-phenyl)-urea Tr = 2.45 min, m/z (ES+) (M+H)t 565
Method D, Exametﬁé[}éltion stirred for_ a further 20 hours. The reaction mixture was
201-1214-((S)-2-Hydroxy-2-phenyl-ethylamino)-2-oxq-1,2-dihydro-pyridin-3-y11- L
3H-benzoimida§8119ffgﬂi%€§ CAFSEF 951%%’{%% @:i s(ﬁ}fs!yl‘vfﬁ%ﬁa%rnth MRSERBH B Example 6
(D-6) 1-{2-[4-((B)2=Kydrdfy:D-whanyHetlkykareinoe2uok 60 22gikgtb-pyridin-3-y11-
253H-benzoimidazol-4-y1 -3-(3-metho>éy-phen [)-urea Tr = 2.18 min, m/z (ES+) (M+H)t 511 - 35 -
Method D, ExaripI& VD480 Midery1e-¢6) fi@?@’)-@ﬁ?dﬁo%ﬁk-%%ﬁ= Hyl&m e 8-31-
)-2-0x0-4,2-clihgdwfyritinaR-y {i13H4benZaimidaz sls4+yBHuren &) =712 /ms { iz, E5+) i(M+H)I 495
Method D, Example 8:D:8) 7 G-Shioroririny-329(Ada -2, 3:5h1qre; herSitho-ea_nino oxo-1 2-dih d

01H-benzoimidazol-4-yi)-ure

Method 1, Example 2 (D-2)
1-{2-[4-((5)-2-Hydroxy-2-phenyl-ethylamine}-2-oxo-1,2-dihydro-pyridin-3-yl]-

3H-benzoimidazol-4-vl}-3-(4-methoxy-phenyl}-urea
10 Tr= 2.11 min, m/z (ES+) (M+H)" 511

Method I, Example 3 (D-3)
1-(4-Fluoro-phenyl)-3-{2-[4-((S)-2-hydroxy-2-phenyl-ethylamino)}-2-ox0-1,2-

dihydro-pyridin-3-yl]-3H-benzoimidazol-4-yl}-urea
Tr = 2.18 min, m/z (ES+) (M+H)" 499

i5 Method D, Example 4 (D-4}
1-{2-14-((S)-2-Hydroxy-2-phenyl-ethylamino }-2-oxo-1,2-dihydro-pyridin-3-yl}-
3H-benzoimidazol-4-yi}-3-(4-trifluoromethoxy-phenyl)-urea

Tr = 2.45 min, m/z (ES+) (M+H)" 565

Method D, Example 3 {D-5)
20 1-{2-[4-((S)-2-Hydroxy-2-phenyl-ethylamino}-2-oxo-1,2-dihydro-pyridin-3-yl}-

3H-benzoimidazol-4-yl}-3-phenyl-urea
Tr = 2.21 min, m/z (ES+) (M+H)" 481

Method D, Example & (D-8)
1-{2-[4-((S)-2-Hydroxy-2-phenyl-ethylamino)-2-ox0-1,2-dihydro-pyridin-3-yi}-

25 3H-benzoimidazol-4-vl}-3-(3-methoxy-phenyl}-urea

Tr= 2.18 min, m/z (E5+) (M+H}" 511



Tr =438 min, m/z (ES+) (M+H)' 549 - 36 - Patent Claims 1. A compound of formula I, 0 NH R2
5formula I, wherein  is -R3, -0-R or -NR-R3; R2 is--X-R4; is a) -(CH2).-(0),-n-phenyl, wherein the
phenyl is unsubstituted or substituted one to three times independently by alkyl, -0- alkyl, halogen,
cyano, -N(allP 2458 methyl, trifluoromethoxy; with the proviso that if IX4HELRHIFINR-R3, and
nis 0, mis also 0. b) alkyl, wherein the alkyl is unsubstituted or substituted one to three times"
independently by -0-alkyl or halogen; c) alkenyl; d)¥ieteroaryl; or e) (C3-C6) cycloalkyl; is a) phenyl,
wherein the phenyl is unsubstituted or substituted one to three times by halogen, alkyl, -0-alkyl,
-N(alkyh2, triflumaﬂmmylmfaﬁﬂmqmemoxy or b) pyridyl. Xis (C1-C3)alkylene, wherein the alkylene

s e o oL e 55 A2 LR v,

pyridin-3-ylj-3H- benzmmzdamﬁ 4-yl}-urea

Tr=2.12 min, m/z (ES+) (M+H)" 495

(%3

Method D, Example 8 (D-8)
i-(2-Chloro-phenvl}-3-(2-{4-](8)-2-{3-chloro-phenvl)-2-hvdroxv-ethviamino]-2-
oxo-.2-dihvdro-pvridin-3-vli- 1H-benzoimidazol-4-vl}-urea

Tr = 4.38 min, m/z (ES+) (M+H)" 549



- 37 - Ris hydrogen or (C1-C3)alkyl; is 0 or 1; is 0, 1 or 2; and all pharmaceutically acceptable salts
thereof. 52. The compounds according to claim 1 characterized in that is a) -(CH2)"-(0)n,-phenyl,
wherein the phenyl is unsubstituted or substituted one or two times independently by -0-C1-13, cyano,
fluorine, chlo%ﬁgez; fi¥8t&Mmethyl or trifluoromethoxy ; with the proviso that iFRFEPHREIWFINR-R3,
and nis 0, mis 10also 0. b) alkyl, wherein the alkyl is unsubstituted or substituted one to three times
independently by -0-CH3 or chlorine ; c) allyl; d) fuf#nyl; 15e) cyclopropyl; is a) phenyl, wherein the
phenyl is unsubstituted or substituted once by chlorine; or b) pyridyl; Xis (C,-C3)alkylene, wherein the
alkylene is unsubstituted or 20substituted oncephy.hyehygy: and is hydrogen; is 0 or 1. 3. The
compounds according to claims 1 to 2 characterized in that is -RP or -NR-R3; and 25R.3is a)
-(CH2)n-(O)",-phen%/I, wh%rne&inehhnedp%@g%{%&unsubstituted or substituted one or two times
independently by - °-Cﬁ§, cyano, ch orine, tri%fuoromethyl or trifluoromethory ; with the proviso that if
R."is -0-R3, or -NR-R3, and n is 0, m is also 0. b) alkyl, wherein the alkyl is substituted once by
-0-CHS3;

5 formula I,
wherein
R is -R’, -O-R’ or -NR-R’;
R’ is —X-R%
R® is a) ~-(CH32)n-{O)m-phenyl, wherein the phenyl is unsubstituted
10 or substituted one to three times independently by alkyl, -O-

alkyl, halogen, cyano, -N(alkyl),, trifluoromethyl,

trifluoromethoxy; with the proviso that if R' is ~O-R’, or -NR-

R, and n is 0, m is also 0.

b) alkyl, wherein the alky! is unsubstituted or substituted one to
15 three times, , independently by -O-alkyl or halogen;

c) alkenyl;

d) heteroaryl; or

e) {Cs-Cg) cycloalkyl;

R* is a) phenyl, wherein the phenyl is unsubstituted or substituted
26 one to three times by halogen, alkyl, -O-alkyl, -N(alkyl),,
trifluoromethyl or trifluoromethoxy; or
b} pyridyl.
X is (C;-Cj)alkylene, wherein the alkylene is unsubstituted or

substituted once or twice by hydroxy, alkyl or halogen;



- 38 - ¢) furanyl; or d) cyclopropyl. 4. The compounds according to claims 1 to 3 characterized in that
Riis -R3; 55. The compounds according to claims 4 ,selected from the group consisting of:
3-Cyano-N- 2-12-oxo-4-|% yridin-2-ylmethyl)-amino]-1,2-dihydropyridin-3-y1}-3H-benzoimidazol-4-y1)-
benzamide;c8MpYIAEHRA hydrochloric acid; CT/EF2008/003055
10N-[2-(4-Benzylamino-2-0xo0-1,2-dihydro-pyridin-3-y1)-31-1- benzoimidazol-4-yll
-2,4-difluoro-benzamide; compound with hydrochlorit’ acid;
N-[2-(4-Benzylamino-2-o0xo0-1,2-dihydro-pyridin-3-y1)-3Hbenzoimidazol-4-y1]-4-methoxy-benzamide;
compound with hydrog@loric 15qgig§,drggen or (Cp-Cyalkyl: . '
N-[2-(4-Benzylam|n0-2-oxo-1,2-d|hydro-pyrldln-S}-yfg-BHben20|mldazol-4-yl]-benzam|cle; compound
with hydrochloric acid; < 0 or 1t
N-(2-{2-0x0-4-[(pyridit2-yimethyf)-amirio]-1,2-dihydro-pyridin-3-yll3H-benzoimidazol-4-y1)-benzamide:
compound with hydrochloric acid; 204-Methoxy-N-(2-{2-ox0-4-[(pyridin-2-ylmethyl)-aminol-1,2-dihydro-
pyridin-3-y11-3H-benZbimidazo 4% Pb&nzamide;compoundwith hydrochloric acid:
4-Chloro-N-(212-ox0-4-[(pyridin-2-ylmethyl)-amino]-],2-dihydropyridin-3-yll-3H-benzoimidazol-4-y1)-be
nzamide:compound . With2aSRiparsR IS AL rpeRpiElle salts thereof.
(4-(3-Chloro-benzylamino)-2-oxo-1,2-dihydro-pyridin-3-y11-3Hbenzoimidazol-4-yll
-4-methdry-benzarkid&heawippanddnitrpydiractiicticradighar@gerized in that

R’ 1s a) ~(CHy)n-(O)-phenyl, wherein the phenyl is unsubstituted
or substituted one or two times independently by -O-CHj,
cyano, fluorine, chlorine, trifluoromethyl or trifluoromethoxy ;
with the proviso that if R' is —O-R’, or ~NR-R’, and n is 0, m is

10 also 0.
b) alkyl, wherein the alkyl is unsubstituted or substituted one to
three times independently by -O-CH; or chiorine ;
c) allyly
d) furanyl;
15 e) cyclopropyl;

R! is a) phenyl, wherein the phenyl is unsubstituted or substituted

once by chlerine; or

b) pyridyl;

X is (C-Cs)alkylene, wherein the alkylene is unsubstituted or
20 substituted once by hydroxy; and

R is hydrogen;
n isCorl.

3. The compounds according to claims 1 to 2 characterized in that
R' is -R* or ~NR-R% and

25 R’ is a} ~(CHy)a-{O)m-phenyl, wherein the phenyl is unsubstituted
or substituted one or two times independently by -O-CHa,
cyano, chlorine, trifluoromethyl or trifluoromethoxy ; with the
proviso that if R' is —~O-R’, or ~NR-R’, and n is 0, m is also 0.
b) alkyl, wherein the alkyl is substituted once by -O-CH;;



N-12-14-(3-Chloro-henzylamino)-2-oxo-1,2-dihydro-pyridin-3-y11-3Hbenzoimidazol-4-01-2,4-difluoro-b
enzamide; compound with hydrochloric acid;
3-Chloro-14-12-144(S)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-

5dihydro-pyrYithZ85 4148 benzoimidazol-4-y13-benzamide; compound witF RyERAMERHESEd;
4-Fluoro-N-12-[4-((S)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-
dihydro-pyridin-3-y11-3H-benzoimidazol-4-y11-benz&mide; compound with hydrochloric acid;
103,4-Dichloro-N-12-[44(S)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-
dihydro-pyridin-3-y11-3H-benzoi@igﬁggﬁlw&benzamide; compound with hydrochloric acid;
N-12-144(S)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydropyridin-3-y11-3H-benzoimidazol-4-y11
-3-phenyl-propionamide; compodAG S FRRRYY drochloric acid:
N-1214-((S)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydropyridin-3-y1J-3H-benzoimidazol-4-y11-
4-trifluoromethyl-bénzaRfdETEEIMPOUHAR I B FbEme A dadigharacterized in that
N-12-(4-Benzylamino-2-o0xo-1,2-dihydro-pyridin-3-y1)-3H-
20benzoimidazoI-4-y1§;[2-metho>isy1b3enzamide; compound with hydrochloric acid;
N-12-(4-Benzylamino-2-oxo-1,2-dihydro-pyridin-3-yl)-3Hbenzoimidazol-4-y1]-2-chloro-benzamide;
compound with hydrodieriorapicl)itbNd2e(4iBe na ylamind- kdxael, 2-lifyrH coz pytislico s liprg H-
benzoimidazol-4-y11-4«chloro-benzamide; compound with hydrochloric acid;
N-12-[4-((S)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro- pyridin-3-y11-3H-benzoimidazol-4-yll

-2 phenyl-acetamide; 30NA214 3 GhIBIGHEYAINO) DR SN PYTGRr YD) 3

benzoimidazol-4-yll-benz; : L L )
N-1244-((S)-2-Hydrox§¥8 Bhetiyt ethyBraimstesd-1; 2 ahrrarspiitin- 359 T enzoitthazol-4-yil-2,
2-dimethyl-propionamig@rochloric acid;

10 N-[2-(4-Benzylamino-2-oxo-1,2-dthydro-pyridin-3-yi)-3H-
benzoimidazol-4-yl}-2,4-difluoro-benzamide; compound with hydrochloric
acid;

N-[2-(4-Benzylamino-2-oxo-1,2-dihydro-pyridin-3-yl}-3H-
benzoimidazol-4-yl]-4-methoxy-benzamide; compound with hydrochloric

15 acid;

N-[2-{4-Benzylamino-2-oxo0-1,2-dihydro-pyridin-3-yl)-3H-
benzoimidazol-4-yl]-benzamide; compound with hydrochloric acid;
N-(2-{2-Oxo-4-[(pyridin-2-ylmethyl}-amino]-1,2-dihydro-pyridin-3-yl}-
3H-benzoimidazol-4-yl)-benzamide; compound with hydrochloric acid;

20 4-Methoxy-N-(2-{2-ox0-4-{{pyridin-2-ylmethyl)-amino]-1,2-dihydro-
pyridin-3-yi}-3H-benzoimidazol-4-yl}-benzamide; compound with
hydrochloric acid;
4-Chloro-N-(2-{2-ox0-4-{(pyridin-2-vlmethyl)-amino}-1,2-dihydro-
pyridin-3-yl}-3H-benzoimidazol-4-yl)-benzamide; compound . with

25 hydrochloric acid;
N-{2-{4-(3-Chloro-benzylamino)-2-oxo-1,2-dihydro-pyridin-3-yl}-3H-
benzoimidazol-4-yl}-4-methoxy-benzamide; compound with hydrochloric
acid;
4-Chloro-N-{2-[4-(3-chloro-benzylamino)-2-oxo0-1,2-dihydro-pyridin-3-

30 yl}-3H-benzoimidazol-4-yl]-benzamide; compound with hydrochloric acid;



WO 2009/000489PCT/EP2008/005055 - 40 N-12- [4-
((5)-2-Hydroxy-2-phenyl-ethyla)-2-oxo-1,2-darydro-
pyridin-3-y11-3H-benzoimidazol-4-y1)-4-methoxy-benzarnide;

N-{244-((S)-ZRBJHEW EDhenyi-ethylamino)-2-oxo-1.,2-dihydro- PUT/EP2008/005055
pyridin-3-A-3H-benzoimidazol-4-y11-3-trifluoromethyl-benzamide;
5N-1244-((S)-2-Hydrox-y-2-phenyl-ethylamino)-2-oxé* 1,2 -dihydro-
pyridin-3-y11-3H-benzoimidazol-4-y0 -2-phenoxy-acetamide; N-12-

[44(S)-2-Hydroxy-2- ph@n}ﬂ ?ﬁh a@%% %MEMFQJK]WBQBY{IQIB W %, %}?Y Q%Ol |(;L@zol 4-y11-3,3-di
methyl-butyramide; clopropanecarhoxylic acid {2- [4- -2-p enyl ethyhmino)-
102-0x0-1.2-cihycro- SRS Derb %ﬁﬁiﬁ%‘ ewafa%ﬁ?déompoun with hydfochiori
2-Fluoro-N-12-[4-((S)-&-dydroxy-2-phenyl-ethylamino)-2-oxo-1,2-

dihydro-pyridin-3-y1]-3H-henzo ol-4- II enzamide; 2-Chloro-N- {2-

[44)(/8) Zpgydroxy )2/ F]Jhé @ﬁ ﬁﬁ%j %o ydsoxy- -2~ pl%enyi ethylammo) 2-ox6-1,2-
dihydro-pyridin-3- yllwmmrﬁd‘ai&rm%iﬂ -benzeimiderd5P:{4-Gioroighermonypitd 244 (
(S)-2-hydroxy-2-phenyyathylaniaa)id; oxo-
,2-dihydro-pyridin-3-y1]-3H-benzoimidazol-4-y11-acetamide; 3-Cyano-N-{ 2-
(4-((S)-2-hydroxy-2-phédjiettryitain é){ B bxoby dronihydroepyrietin B g SHsenzbitnidazol-4-y 1)

-benzamide; MHt B Hydior-BphenytRinlaninee:oxadk; ditpdiad with
20pyridin-3-y1J-3H-b imidazol-4-yll -2-methoxy-acetamide; 2,4-Difluoro-N- {2-

[44(S)-2-hydroxy-2-phenyl- ethylamlno’) 2-0x0- 1,2-
10 3,4-Dichlore-N-{2-[4-((8)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-

dihydro-pyridin-3-yl]-3H-benzoimidazol-4-yl}-benzamide; compound with
hydrochloric acid;
N-{2-]4-{(8)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-
pyridin-3-yl]-3H-benzoimidazol-4-yl}-3-phenyl-propionamide; compound

15 with hydrochloric acid;
N-{2-[4-({8)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-
pyridin-3-yl]-3H-benzoimidazol-4-yl}-4-trifluoromethyl-benzamide;
compound with hydrochloric acid;

M-[2-(4-Benzylamino-2-oxo- 1,2-dihydro-pyridin-3-y1)-3H-

20 benzoimidazol-4-yl]-2-methoxy-benzamide; compound with hydrochloric
acid;

N-[2-(4-Benzylamino-2-oxo-1,2-dihydro-pyridin-3-yi)-3H-
benzoimidazol-4-yl]-2-chloro-benzamide; compound with hydrochloric
acid;

25 N-{2-(4-Benzylamino-2-oxo-1,2-dihydro-pyridin-3-y1)-3H-
benzoimidazol-4-yl]-4-chloro-benzamide; compound with hydrochloric
acid;

N-{2-[4-({5)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-
pyridin-3-yl]-3H-benzoimidazol-4-yl}-2-phenyl-acetamide;

30 N-{2-[4-(3-Chloro-benzylamino)-2-0x0-1,2-dthydro-pyridin-3-yl}-3H-
benzoimidazol-4-yl}-benzamide;
N-{2-[4-({8)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-
pyridin-3-yl]-3H-benzoimidazol-4-yl}-2,2-dimethyl-propionamide;



dihydro-pyridin-3-y11-3H-benzoimidazol-4-y1}-benzamide;
3-Fluoro-N-1244-((S)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-

dihydro- pyrldln 3}/ ; -3H-benzoimidazol-4-yl -benzamide; o

252, 4-DichlofoINUBHAYE)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-  PCT/EP2008/005055
dihydro-pyridin-3-y11-31-1-benzoimidazol-4-yll-benzamide;
N-12-144(S)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo4ﬂ,2-dihydropyridin-3-y1]-31-1-benzoimidazol-4-ylI
-3-methoxy-benzamide; 4-Cyano-N-{2- [44(S)-2-hydroxy-2- phenyl ethylamino)-2-oxo-1,2-

Sodihydro-pyridin-3-y1i,3hthe wmtﬁf&% d-¥AhbenAamids: ARsL RN 2-garheylic acid
1.244-((S)-2-hydroxy-2-phe kZ%/I(Det hyla molx& i DgADS e 2-SAPRYY

ox0-1,2-dihydro-pyridiA¥8siT13 @ﬂﬂ ShiznrER Al -dhntis e e bogrodasoP C T/EP2008/005055
-41-6.The compoun%sﬁc @O@T gzt@{%g&% g%gegl?gré@ﬁ% %%?%5” F\’gllf a%ﬁéf,@? The compounds
ons

according to claims 6 ,sele rom the Sti
512-[4-((S)-2- Hydroxy@yﬁﬂghérg h%rﬁ%ﬁ”ﬁ‘%‘}i %’-ﬂﬁ?ﬁéﬂﬁ?‘iﬂ’l‘i‘?@hﬁfiegimi“g@n20|mldazol 4-yll

-carbamic acid 4- methR?( {{é estal, droxy-2- henyl -ethylamino)- 2 0xo- 1,2-dihydro-
12-14-((S)-2-Hydroxy-2- phené g

|no) -2- o dro-pyridin-3-
y11-3H-benzoimidazoF A e § n%ﬁ Bﬁ‘&‘ﬁ%‘é‘i?\‘g %/Vgl!’h fﬁ%‘f@iﬂy acetapde;

(S)-2-Hydroxy-2-phenyie tj.b Jg'l %)I;y@?@glz HM@ 5&9'3190 —’2 -0x0-1,2-dihydro-

10y1)-3H- ben20|m|dazol-é céz%H acid 2,2,2 rlch ro- 1% dlme yI ethyl ster

(2-14°((S)-2-Hydroxy- 2281 ﬁyﬁ STA G208 A o gHa e e

y11-3H- benZOlm'dazokﬁcwgyr%%m%&%%do@aay £3Ll15)-2- hy’dm:xy 2-phenyl-ethylamino)-

12-(4- ((1%) -2 Hydroxy-%-%p{gr}yﬁ c}hhxr JQ'Q?{ T l]] %Ig Qggggigyd]azol 4- yl}-amide;
2-Fluoro-N-{2-14-({S)-2-hydroxy-2-phenyl-ethylamino)}-2-ox0-1,2-
dihydro-pyridin-3-yl]-3H-benzoimidazol-4-yl}-benzamide;
2-Chloro-N-{2-[4-((§)-2-hydroxy-2-phenyl-ethylamino)-2-oxc-1,2-
dihydro-pyridin-3-yl]-3H-benzoimidazol-4-yl}-benzamide;

15 2-(4-Chioro-phenoxy)-N-{2-[4-((8)-2-hydroxy-2-phenyl-ethylamino}-2-
oxo-1,2-dihydro-pyridin-3-yl]-3H-benzoimidazol-4-yl}-acetamide;
3-Cyano-N-{2-[4-((58)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-
dihydro-pyridin-3-yl]-3H-benzoimidazol-4-yl} -benzamide;
N-{2-14-((8)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo0-1,2-dihydro-

20 pyridin-3-yl]-3H-benzoimidazol-4-yl} -2-methoxy-acetamide;
2,4-Difluoro-N-{2-[4-{(S)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-
dihydro-pyridin-3-yl]-3H-benzoimidazol-4-yl}-benzamide;
3-Fluorc-N-{2-14-((§8}-2-hydroxy-2-phenyl-ethylamino)}-2-ox0-1,2-
dihydro-pyridin-3-yl}-3H-benzoimidazol-4-yl}-benzamide;

25 2,4-Dichloro-N-{2-{4-({8)-2-hydroxy-2-phenyl-cthylamino}-2-oxo-1,2-
dihydro-pyridin-3-y1}-3H-benzoimidazol-4-yl}-benzamide;
N-{2-[4-{{S)-2-Hydroxy-2-phenyl-ethylamino}-2-oxo0-1,2-dihydro-
pyridin-3-yl]-3H-benzoimidazol-4-yl}-3-methoxy-benzamide;
4-Cyano-N-{2-[4-{{8)-2-hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-

30 dihydro-pyridin-3-yl]-3H-benzoimidazol-4-yl}-benzamide; and
Furan-2-carboxylic acid {2-[4-({5)-2-hydroxy-2-phenyl-ethylamino)-2-
oxo-1,2-dihydro-pyridin-3-yl]-3H-benzoimidazol-4-yl}-amide.



15yl]-3H-benzoimidazol-4-yll-carbamic acid ally! ester;
12-[4-((S)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-py din 3-
yll-3H-benzoimidazol-4-yll-carbamic acid isopropy! ester; and

(2-14-[(S)-2-PBECABRA B nyI)-2-hydroxy-ethylamino]-2-oxo-1,2- PCT/EP2008/005053
dihydro-pyridin-3-y11-1H-benzoimidazol-4-y1)-carbamic acid methylester. 208. The compounds
according to claims Ito 2 characterized in that R'is :NR=R3. 9. The compounds according to claims 8 ,
selected from the group consisting of:

1-(3-FIuoro-phenyL)-3:1{%gf44ing ;G‘Zhh%dargcx “”’Zﬂ%q[%% I=ethylgrqirlg -2-0x0- 251,2-d i hyd ro-pyrid
- 122 1[4

[+4 TaLieniZeq 1 Lay

in-3-y11-314-benzoimidazor -4 Y1) -urea: 1E)22-Hdfoxy o-phenylethyla mino)-2-oxo- |
,2-dihydro-pyridin- 3-yll,-3H-benzoimidazol-4-y11-3-(4-methox-y-phenyl)-urea;

1-(4-Fluoro-phenyl)-3- 2-[4-((S)-’§-T1 aiiio’Xy-Z-phenyI-ethyIamino)-2-oxol,2-dihydro-pyridin-3-y1J-3H-be
nzoimidazol-4-yll-urea, WO 2009/000489PCT/EP2008/005055 - 42 o
-1-12-14-((S)-2-Hydroxy & S5nepyAdariifing )2 X @-aitire ByRtiRs-SonBIeBEasBimidazol-4-y
11-3-(4-trifluoromethoxf-phenyl)-urea;
1-12-144(S)-2-1-1ydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin3-y1]-3H-benzoimidazol-4-y 1
1-3-phepyl-urea; 51-121448FRHyghokp Phasyjieihiamin)r2-0x0-1,2-giyeopysidins-

3-y11-3H-benzoimidaggl-deyil L3563 MEIOOXYRNEBYTIUIEAN 4- i ethoxy-phenyl ester;
1-Benzy1-3-12-14-((8§- -hydrox%/?Z-phenyI-eyfﬁylaminoﬁ-Z-oxo-f?ZeE ORy-phenyl ester;

dihydro-pyridin-3-yli-3Kizb@rgaintdagzotdeyiyieaiyiachylamine ) - 2-oxo- 1,2-dihydro-pyridin-3-

1-(2-Ch|or(_)-pheny1)- 11233145\5@6%}(%%9&@' h@é}lﬁgﬁ%ﬂygﬁ%tkethow«ethﬁ ester;
10ethylamino]-2-oxo-1,2-ihydro-pyridin-3-y11-1H-benzoimidazol-4-y1)-urea. 10. A process for the

preparation of the comjgelfnds pi folyrudect-Rypleagiiag gloamnpoindxot idrmitaddd- pyridin-3-
10 yl]-3H-benzoimidazol-4-yl}-carbamic acid 2,2,2-trichloro-1,1-dimethyl-
ethyl ester;
{2-14-((5)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-
vi]-3H-benzoimidazol-4-yl}-carbamic acid phenyl ester;
{2-[4-((S)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-
15 yl}-3H-benzoimidazol-4-yl}-carbamic acid allyl ester;
{2-[4-((S)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo0-1,2-dihydro-pyridin-3-
yl]-3H-benzoimidazol-4-yl}-carbamic acid isopropyl ester; and
(2-{4-{(S)-2-(3-Chloro-phenyl)-2-hydroxy-ethylaminoc]-2-oxo-1,2-
dihydro-pyridin-3-yi}-1H-benzoimidazol-4-yi)-carbamic acid methylester.

20 8. The compounds according to claims 1 to 2 characterized in that
R' is ~NR-R”.

9. The compounds according to claims 8 , selected from the group consisting
of:

1-(3-Fluoro-phenyl)-3-{2-{4-((S)-2-hydroxy-2-phenvyl-ethylamino)-2-oxo-
25 1,2-dihydro-pyridin-3-yl}-3H-benzoimidazol-4-yl}-urea;
1-{2-[4-({S)-2-Hydroxy-2-phenyl-ethylamino)}-2-oxo-1,2-dihydro-pyridin-
3-yl]-3H-benzoimidazol-4-yl}-3-(4-methoxy-phenyl)-urea;
1-(4-Fluoro-phenyl)-3-{2-[4-((5)-2-hydroxy-2-phenyl-ethylamino}-2-oxo-
1,2-dihydro-pyridin-3-yl]-3H-benzoimidazol-4-yl}-urea;



formula 111, 15wherein R2 has the meaning of formula 1 as defined above in claim 1, with a compound
of formula IV, formula V or formula VI 0, or /N=C=0 Ri/ CIRi formula IV,formula Vor formula VI
wherein R' has the meaning of formula | as defined above in claim 1, 20to give the compounds of
formula 1, OWPHY™HOK#'22 R1 formula 1, wherein Rl and R2, have the r%ggfﬁﬁaﬁ?ﬁ%??ﬁ?)la | as
defined above in claim 1. 11. A pharmaceutical composition, containing one or more compounds
according to claims 1 to 9 as active ingredients togetler with pharmaceutically acceptable carriers. 12.
The pharmaceutical composition according to claim 11 for the treatment of cancer. 13. The use of a

compound according tp clajng 19 9y fer the manyfactyy a%ﬁﬁ%rf%BQgﬁiﬁgﬁoﬁ@éﬁkﬁ%@'

compositions for the in ihition' of tumor growth. 14. Use Of one or more com . cording to

claims 1 to 9, for the mMaARUACIOFE GF e ESERtING Phif it embresRpESioHEr the treatment of

cancer. 1-{2-14-({S)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo0-1,2-dihydro-pyridin-
3-y1]-3H-benzoimidazol-4-vl}-3-phenyl-urea;

5 1-{2-[4-((5)-2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-
3-y1}-3H-benzoimidazol-4-yi}-3-{3-methoxy-phenyl)-urea;
1-Benzyl-3-{2-[4-((8)-2-hydroxy-2-phenyl-ethylamino)-2-ox0-1,2-
dihydro-pyridin-3-yl]-3H-benzoimidazol-4-yl}-urea; and
1-{2-Chloro-phenyl)-3-(2-{4-[{5)-2-(3-chloro-phenyl}-2-hydroxy-

10 ethylamino]-2-oxo0-1,2-ithydro-pyridin-3-yl}-1H-benzoimidazol-4-yl)-urea.

10. A process for the preparation of the compounds of formula I by reacting a

compound of formula 11,

formula 111,

15 wherein R” has the meaning of formula I as defined above in claim 1,

with a compound of formula IV, formula V or formula VI

O O
r—4 1/0—4 or  N=C=0
cl =] Cl =3
formula 1V, formula V or formula VI

wherein R has the meaning of formula I as defined above in claim I,

20 to give the compounds of formula I,



11

14.

Cu H
N N
PN
7N
O%{/‘{;H i,
R‘i
formula I,

. 2 . . . .
wherein R' and R%, have the meaming of forimula I as defined above in claim 1.

A pharmaceutical composition, containing one or more compounds according
to claims 1 to 9 as active ingredients together with pharmaceuticaily

acceptable carriers.

. The pharmaceutical composition according to claim 11 for the treatment of

cancer.

. The use of a compound according to claims 1 to 9 , for the manufacture of

corresponding pharmaceutical compositions for the inhibition of tumor
growth.

Use of one or more compounds according to claims 1 to 9, for the manufacture

of corresponding pharmaceutical compositions for the treatment of cancer.



