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WO 2006/066913 PCT/EP2005/013850 Benzamide derivatives, their
manufacture and use as pharmaceutical agents This invention relates to
benzamide derivatives that inhibit the activity of protein kinases, to a
warasessdarstheir manufacture, pharmaceutical compositionBCTaRtAaIBInGSs
them and their manufacture as welllas the use of these compounds as
pharmaceutically active agents. 5 Background of the invention Protein
kinases are enzymes that catalyze the transfer of a phosphate group from
ATP to an amino acid residue, such as tyrosine, serine, threonine, or
histidine on a_protein. Regulation of these protein kinases is essential for
the cdiietBids aﬁaéa%ﬁﬁsflafwmw&?éﬁé ISERIdRRY pretifeatisr atd

migration. 10 Inappropriate activation of tyrosine kinases is known to be
invplvedhiarivatiglyeotodispass &latas/npkiding inlammatentvity of protein
impnglogigal, Cg%%eggs%sietﬁem Aaglogied {%@&Jéeuacﬁog mpasitions

diseases, Se ample Sus , et a Tren rmacol.

(2668) a&%@’é ENER é‘?ﬁ’ir 5”§“‘ re,&ﬂ\‘?’ é‘ﬁé \'—‘?Ssof etﬁGBB)P%T *1@*
15Phaemyeeinelkirdise sgarésa class of protein kinases. The Src family
which consists of at least eight members (Src, Fyn, Lyn, Yes, Lck, Fgr,
Hel anpgd Blka that Laklicipate in a variety of signaling pathways represents
the major family of cytoplasmic protein tyrosine kinases (Schwartzberg,
P.L., Oncogene 17 (1998) 1463-1468). The prototypical member of th|s
tyrBEENIARRESTFR R AESs hanfek e Sl ety BrBliRsPRAERsHP from
migrBiom vesponses dnandiry sulh geridawgane thepaineExpeistiddysinn a
Inviersiigin DRugfa11d{20089sd 324rd34dhaEqaetivitvidnas: heencshiavofte bale
eleyaied i QRPN SANGERShBIRaAREHSCOIAR R g&@n pancreatic

(>90%) ‘and liver (>90%) tumors. Highly increased Src activity is also
associated with metastasis (>90%) and poor prognosis. Antisense Src
MESSRPERTIHEAEEVGrOn BresRsIOMBroENRTR i brideaide Tatssyly of
C.Ais@Gell Growth:DiffEng8 (1097 M269v27 4 nsuggegiinly (Fia$ Sdisimthibitors

CO%M%§!@ch£UmerQEQWHF toHetieenesesdn pddiign e Bestalevin &all, Trends
Prof!'h%r% 100y §c0ﬁ'§gea§}%é@ SYESKIEPRONSE RANVAYS I %‘é%‘k”g H2000)

hypoxia response & mice studies with Golon tumor cells expressmg
anfidehise src message have reducéd vascularization (Ellis, L.M., et al.,
Biol. Chem. 273 (1998)

The tyrosine kinases are a class of protein kinases. The Src family which consists of

at least eight members (Src, Fyn, Lyn, Yes, Lck, Fgr, Hck and BIK) that participate in
a variety of signaling pathways represents the major family of cytoplasmic protein
tyrosine kinases (Schwartzberg, P.L., Oncogene 17 (1998) 1463-1468). The
prototypical member of this tyrosine kinase family is Src, which is involved in
proliferation and migration responses in many cell types (Sawyer, T., et al,, Expert
Opin. Investig. Drugs 10 (2001) 1327-1344}. Src activity has been shown to be
elevated in different cancers, e.g. breast, colon (>90%), pancreatic {>90%) and liver
(>90%) tumors. Highly increased Src activity is also associated with metastasis
(>90%) and poor prognosis. Antisense Src message impedes growth of colon tumor
cells in nude mice (Staley, C.A., Cell Growth Differ. 8 (1997) 269-274), suggesting
that Src inhibitors could slow tumor growth. Furthermore, in addition to its role in
cell proliferation, Src also acts in stress response pathways, including the hypoxia
response. Nude mice studies with colon tumor cells expressing antisense Src
message have reduced vascularization (Ellis, L.M., et al,, J. Biol. Chem. 273 {1998}
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WO 2006/066913 PCT/EP20051013850 2 1052-1057), which suggests
that Src inhibitors could be anti-angiogenic as well as anti-proliferative.
Src disrupts E-cadherin associated cell-cell interactions (Avizienyte, E., et

wath. 20ddaiere3Cell Bio. 4 (2002) 632-638). A low molecular welght S s/613850

inhibitor prevents 5 this disruption thereby reducing cancer cell
metastasis (Nam, J.S., et al., Clin. Gancer Res. 8 (2002) 2430-2436). Src
inhibitors may prevent the secondary injury that results from a VEGF-

t cr s n vasc ermeabijlit S tseen foIIOW|
s 9@% i B R Ut G o (LoGuy a1 SO0 e Rt o
Nét“tM%rG” ‘"(‘2661) 10 222-227). Blockade of Src prevents dissociation of
the complex involving Flk, VE- cadherin, and (3-catenin with the same

kingticgiyihavhigkiHepie RIS MEGRIMediatedadidiademaiandaqcountal

forleh&;%r@ei?%'rEr&%ﬁﬁ %%E@E H‘?o%’i%qe%ﬂpﬁ@%%éréi%ﬂ%‘{' ?e@ents
QB Src mhé%ltlo[% thera euélrc option for pa @?ts Wltg acu

myBEarHIRHEEr ST VSR B8 PR CIMTRVEE. 1320 4)

Srealse Pty @Q@ﬁé@@@ﬁé’tﬁioroas. Mice genetically engineered to be

deficient in Src production were found to exhibit osteopetrosis, the failure

t0 5?@61%'8&8% g&%ﬁ’t tRE aéec&ﬂ!u?‘l 4{58%1}}@93:&&1% Bryse. BiEgEt
Invest. 9 v(‘3199121) 1622 1§th ct was racterl e

eld hd inc ease 11 auc at seen (I% OWin
by a lac eoclas ac IVIty |nce osteocl asts normal expr

Sh
|e\/£11écereﬁc" wﬁﬁﬂintukﬂ?*oﬁek%h%s"é Honvry b Be b g 7 200
trez@Métitiof osteoporosis (Missbach, M., et at., Bone 24 (1999) 437-449).
Low molecular weight inhibitors for protein kinases are widely known in

th%ﬁ}a@deo&t@?c?}efﬁ{s%@smmp@fﬁﬂgr&d @&%@m a9ed,@0 LRHherin,

thien yrldlne 5 derivatives US 2004/02428 ndo

defiV/ tﬁ’/ gf{?\fb%ﬁ% 4?’62} 8%“ VFII idone den%}/ }'\‘73% \/\;@9mé%if‘ate‘1
04)0%£8133; P0riteraIHE ERsribat égemmmmh’ﬁﬁ%hep‘w}e@wmw
Quindzolinddebhsative StOMDIBLIGIB4 arelp MO OO0 6B52)i¢stxaitbleute

deruiNRRA(\ME-O03/A83668Y apdhpyrazalel fesivativasodyy ek §24192573).

Src also plays a role in osteoporosis. Mice genetically engineered to be deficient in
Src production were found to exhibit osteopetrosis, the failure to resorb bone
(Soriano, P., et al., Cell 64 (1991) 693-702; Boyce, B.F,, et al,, J. Clin,, Invest. 90
{1992) 1622-1627). This defect was characterized by a lack of osteoclast activity.
Since osteoclasts normally express high levels of Sre, inhibition of Src kinase activity
may be useful in the treatment of osteoporosis (Missbach, M., et al., Bone 24 (1999)
437-449).

Low molecular weight inhibitors for protein kinases are widely known in the state
of the art. For src inhibition such inhibitors are based on i.e. thieno-pyridine
derivatives {US 2004/0242883); pyrido-pyrimidine derivatives (WO 04/085436);
pyrido-pyrimidone  derivatives (WO 04/041823);  pyrimidine  derivatives
(WO 03/004492 and WO 01/00213); Quinazoline derivatives (WO 01/94341 and
WO 02/016352); isoxazole derivatives (WO 02/083668) and pyrazole derivatives
(WO 02/092573).



3 Some phenyl-aza-benzimidazoles are known as inhibitors of
IgE-mediated immune response and suppressors of cytokines and
leukocytes with antiproliferative effect from WO 04/024897. And some
benzimidazole-pyrazoles and -indazgles are known as kinase inhibitors
from WO 03/035065, especially as inhibitors against Kdr, Syk and Ilk
tyrosine kinases. Summary According to a first aspect, there is provided
SOl ARG BB BEs aide asRvative hBTitRE qntsarsdint |ipmune
resRBN and REpNRohl H fornkitas! andhénging Re isvai hhenigghiderptoptiditatlyfrom
W@@Q%EQQ@? Vthi Ralpg %@mﬁ%ﬁ(ﬁaﬁgﬂﬂé%éﬁm?@ ﬁ@?ﬂﬁh@%ﬁ?@%ﬂn - Linase
. . heterocyclyl, - -X-alkyl or-Y-cycloalkyl: or a hetegoaryl grqu :
e b, B B Y S R e S Biosine
kingggg-all alkyl groups are optionally substituted one or several times by
halogen, hydroxy, alkoxy, amino , alkylamino, dialkylamino or
sufdipdsulfonyl; X is a single bond, -NR-, -0-, -5-, -CH2-S(0)2NH-, -NHS(0)2-,
_'T'SYU%\IH-, -S(0)2-, -S(0)-, -NRC(0)- or -C(O)NR-; Y is -NRC(O)- or
-C(O)NR-; 4 Zis a single bond, -NR- or-O-; R is hydrogen or alkyl,
Acqphidrenaidiatkgbps Gpthstralhyrsutidhtitagonewd sesferalthnesbydhaledgenive
of Gk @Hﬁﬁ%&i formula 1

RZ
RL@\KN
AN A
\ 1
e bis
N

formula |

wherein,

R is a phenyl group optionally substituted with
halogen, cyano, nitro, amino, -C(O)OH, heterocyclyl, -O-
heterocyclyl, -S(O»NH;, -X-alkyl or-Y-cycloalkyl;

or a heteroaryl group optionally substituted with

halogen, nitro, amino, heterocyclyl or -Z-alkyl;
and all alkyl groups are optionally substituted one or several times by

halogen, hydroxy, alkoxy, amino , alkylamino,

dialkylamino or alkylsulfonyl;

X is a single bond, -NR-, -O-, -S-, <CHz-8{O);NH-, -NHS(O);-,
-S{O)NH-, -S(On-, -5(0)-, -NRC(O)- or -C(OINR-;

Y is -NRC(O)- or -C(O)NR-;



R2, R3 and R4 independently represent hydrogen, halogen, cyano, nitro, .
amino, hydroxy, amino, alkoxy, alkylamino, dialkylamino, alkyl, wherein
the alkyl and alkoxy groups are optionally substituted one or several

times by halogen; A is =CH- or =N-; ang all pharmaceutically acceptable
salts thereof. According to a second aspect, there is provided a process
for the manufacture of the compounds of formula | as defined above,
wherein (a) the*cHRS[5Iug-of Yor#ufd il HZNFA\> R NN H formula I,
wherein A and R' have the significance as given in formula | above, is
regcted with g 16RRMREH R Ak formda il RlaiRyB 96t BB, farmstad ohd or
wherein R2, R% ea]ra t.%%st]?av](qeameegi lngfﬁggge given above for formula I,
and wherein the" car oXylrc acid’ group I1s activated before the reaction, to
give the respective compound of formula 1, (c) said compound of formula
| isi§atatendffom thedepastion! mixiuresnahgddidkifn desirsth. comvendtirmiac,
pharmaceuti@@@f@ﬁg%ﬁ%ﬁ%{%&%ﬁﬂ&@ﬁﬁ%&qﬂW%e%@hpw activity
as protein kinase in igito% 1in %arﬁi(cular Src_famil t%ro?‘]ine kirgla%gt% d one or
inhibitors, and A 1T 6T BE GG REPHRE e SRHHY brs dheliied
mediated by SeNErdE8RISKiP-EE%:Src family tyrosine kinases are known
to be involved in a variety of disease states. Compounds of the disclosure
may be used.as agfive agents in the prevention and therapy of, for
example, transplant rejection, inflammatory bowel syndrome, rheumatoid

arthritis,
and all pharmaceutically acceptable salts thereof.

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

compounds of formula | as defined above, wherein (a) the compound of formula I

formula I,

wherein A and R' have the significance as given in formula I above, is reacted with a

compound of formula TII

OH

formula 111,



psoriasis, restenosis, allergic asthma, Alzheimer's disease, Parkinson,
stroke, osteoporosis, benign hyperplasias and cancer including colon,
breast, lung and pancreatic cancer and leukemia. According to a third
aspect, there is provided a medicamgnt containing one or more
compounds as defined above as active ingredients together with
pharmaceutically acceptable adjuvants. According to a fourth aspect,
whetieite RS. frowitkl ‘ahmedivamernifieandetined above ffor tentrehtaentérein the
carbBRERE- ABcatdip Istaca-iiky aspaetiHb IR i pray il od ddnagdicamert @sound of
fofiEIREIARANC LR RS, rERIMENL.Of Aineases meciaied byan NRRRLOBIRIS) it
activati of src mﬁy tyrosine kinases. Accor ingto a Sixth aspect, the e?

desi b SAREAtENAI S BRERR GRS srhpshifaels defined above for the

manufacture of medicaments for the treatment of cancer. Objects of the
TherRerimentnpbif digeasyreare y@gpﬁg@m&fﬁm Ghiosmmia hapticular Src

harmaceutically acc ble salts and their enantiomeric forms, the _
falﬁégp{ﬁrgﬁgﬁ g??%see é%%%tgpﬁénaﬁéngg ycomn%@oﬁﬁedsl?,emué fg?auﬁ)én@ecgﬁ?é%?ﬂtg of

disgarh BAUAE PR PtiNG K81338811 as the use of the above-mentioned
compounds in the control or prevention of illnesses, especially of

srdllingsses AodAisprdess armaptangdiRPAVR REIN the manuacue Q. siates.
correspon mg cgp P|caments WO 3006/0.66913 PCTIFIﬁPZOOSIOLLSSSO -5-

e
COBRATEY He e iR S it Ua B ASUSSL RETEIN, e R Ry pnd therapy
of e &raraPsatiratels feiRshie hinifiearerane hedet Rendydrobavpeioid arthritis,
psatniainingdomisl talepiefemidiyd, ondzicanhen atamsssuchagingthykiroke,

OSQHML’OQFQrWJgni%?BE%XLi&' H&yéagéglﬁ%éilgdt?ﬁgﬂo%ﬁ%}éﬁgtd ED‘ éedﬁd gh%crgatié-

term "gl <oxy" means an alkyl group as defined above which is “connecte
“aig AhoxYoER'{-0-) atom. If said alkyl or alkoxy group is substituted one or
several times by halogen, it is preferably substituted by fluorine or
Acciatineicespadialbsfiveriner-Examplascare wiftuosemeatiyhdifioromethiiore
cogxl%%iyéﬂldgrﬁgmld P&y rgsthXéﬁ%’eo ﬂlé:%g&%@se%%é & If\lkfj%ogheag]noa)c(:\éuﬁcalh
2,2,%—trlfl oroethoxy, perfluoroethoxy and the ’
acceptable adjuvants.

According to a fourth aspect, there is provided a medicament as defined above for the
treatment of cancer.

According to a fifth aspect, there is provided a medicament as defined above for the
treatment of diseases mediated by an inappropriate activation of src¢ family tyrosine
kinases.

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

defined above for the manufacture of medicaments for the treatment of cancer.

Objects of the embodiments of the disclosure are the compounds of formula ! and
pharmaceutically acceptable salts and their enantiomeric forms, the preparation of the
above-mentioned compounds, medicaments containing them and their manufacture as
well as the use of the above-mentioned compounds in the control or prevention of
illnesses, especially of illnesses and disorders as mentioned above or in the manufacture
of corresponding medicaments,
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like, especially trifluoromethyl and trifluoromethoxy. The term "halogen" as
used herein means fluorine, chlorine, bromine and iodine, preferably
fluorine, chlorine or bromine and more preferred fluorine and chlorine.

whmdeumsiBalogen” as used in definition of R1 is preferably ftwenmesbinsso
term 15 "halogen” as used in definition of R2 is preferably chlorine or
bromine, more preferably chlorine.. The term "heteroaryl" means a mono-
or bicyclic aromatic ring selected from pyridyl, thienyl, benzimidazolyl,

py ngl(illyld é}g‘i;zélzo%, q#it %I | g)l}/ttiiéjazinyl, pyrazinyl, oxazolyl, quinazolinyl,
inéﬁﬁ—%m&%pﬁvn%'o};ﬂ%mﬁ, 4 uranyl, 20 especially from pyridyl,
thienyl, benzimidazolyl, pyrimidyl, thiazolyl, quinolyl or pyridazinyl, and
mare yrafdenethfrom pymdidkiliienyd or bertzimicth zotylghthddgrmr branched-
gh%B%EQW@MEaEE_%%%rﬂﬁMM,m@@,q%éféﬁf ' myqr@P&{]BQBJMGMEhsﬁdOas
ring,atoms which contaj ) i Y, ] eteroatoms
sefre“c%}é)é’ %&é&%@%tﬁ%ﬁ%ﬁ%%%%ﬁtﬁ%i’etr]g%r}fining ring atoms
being carbon atoms. 25 Such saturated heterocyclic group can be
optienath ubistititetron eatioirencaprefe bl BpePcs tdrs TR ab by aikgh is
whishriscéfinechasogbaverpratarably by methyl. Examples of such
saturated heterocyclic groups are pyrrolidinyl, morpholinyl, piperazinyl,

N-methyl-piperazjnyl, piperidyl and the like, preferably .maorpholinyl and, .
Rl b R et S S
pherfrrdirasphgitgied SpibmaiRe LbshrEBe dieeoR Ledhiyitmbgamples are
prefdrashymethg.or twortfmesratthyd orthd, hiets bropeetdrgositiompetfiRaretsyl,
hetgfoaryheaiskfatetoaryhiaipionally sithsitdnconeateeveatahimesthe
Preferably. O A5G HMes 3-iNGAMRAURdS,of formula | can exist in

different’tautomeric forms and in variable mixtures thereof. All tautomeric
forms of the compounds of formula | and mixtures thereof arean
objErtitamof thdorrpe ficreEbrralarmpes fuarntnelodnnitsrrintorpdundiae
=Nprdfeentilyiflazole pato of pyricydmimddaz ote ring Systenfwafrifera dichlocar.
exist in two tautomeric forms as shown here below: RZ R2
The term “halogen” as used in definition of R’ is preferably fluorine. The term
“halogen” as used in definition of R’ is preferably chlorine or bromine, more

preferably chlorine..

The term “heteroaryl” means a mono- or bicyclic aromatic ring selected from
pyridyl, thienyl, benzimidazolyl, pyrimidyl, thiazolyl, quinolyl, pyridazinyl,
pyrazinyl, oxazolyl, quinazolinyl, indolyl, benzothiophenyl or benzofuranyl,
especially from pyridyl, thienyl, benzimidazolyl, pyrimidyl, thiazolyl, quinolyl or
pyridazinyl, and more preferred from pyridyl, thienyl or benzimidazolyl.

The term "heterocyclyl" means a saturated, monocyclic hydrocarbon ring with 5 to
6 ring atoms which contains up to 3, preferably 1 or 2 heteroatoms selected
independently from N, O or $ and the remaining ring atoms being carbon atoms.
Such saturated heterocyclic group can be optionally substituted one to three,
preferably one or two times by alkyl, which is defined as above, preferably by
methyl. Examples of such saturated heterocyclic groups are pyrrolidinyl,
morpholinyl, piperazinyl, N-methyl-piperazinyl, piperidyl and the like, preferably
morpholinyl and N-methyl-piperazinyl.
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RHRHH NNRONNN>-RROINN~R 10 H (if Ais =N-) An
embodiment of the invention are the compounds according to formula I,
wherein 15 R' is a phenyl group optionally substituted with halogen,

weyane/peitna, amino, -C(O)OH, heterocyclyl, -S(O)2NH2 orpdeatiadyariasso

heteroaryl group optionally substituted with halogen, nitro, amino or
-Z-alkyl; 20 and all alkyl groups are eptionally substituted one or several
times by halogen, hydroxy, alkoxy, amino, alkylamino or dialkylamino.

A er embadiment of the invention are the compounds according fo
P £ L DECEY S RN SISO SeOGPATy BBl
hatB§En FEgSmssritrse aiite MmOy ALt RstERSeyclyl, -S(0)2NH2 or
-X-alkyl; WO 2006/066913 PCT/EP2005/013550 -7 or a heteroaryl group
optionallysubstitiiad: withihal0gan opittRamMinRsefédolind rndvalh PHiokks,

groyggr%? QQetingQ’tﬁH Sstituted one or several times by halogen,
hyHroxy, Ikoxy, amino, alkylamino or 5 dialkylamino; and R4 is

hy;ii[lo en. Ano Qg{;f%gwn?lﬂdiment af the 'ug?/ention re the omsl)o%glsvariable

eTom ap exisy n chifierent tautomeric forms an
aceOrding RO SIS T Wherain R4 |s?11y rogen.
mixtures thereof. All tautomeric forms of the compounds of formulal and
mixtures thereof are an objective of the invention. For example, if A in the
definition of formula is =N-, the imidazole part of pyridyl- imidazole ring system of

formula I can exist in two tautomeric forms as shown here below:

R? R?
RUQYH RL@YH d
N N o N N
= X
N 1 1
5 U T )
N E N N

(if A is =N-)

An embodiment of the invention are the compounds according to formula |,

wherein

R’ is a phenyl group optionally substituted with
halogen, cyano, nitro, amino, -C(O}OH, heterocyclyl,
‘S(O)QNHZ or -X-aiky};

or a heteroaryl group optionally substituted with

halogen, nitro, amino or -Z-alkyl;

and all alkyl groups are optionally substituted one or several times
by halogen, hydroxy, alkoxy, amino , alkylamino or
dialkylamino.

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

wherein

R is a phenyl group optionally substituted with
halogen, cyano, nitro, amino, -C(O)OH, heterocyclyl,
-5(0);NH,; or -X-alkyl;
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10 Another embodiment of the invention are the compounds according to
formula I, wherein A is =N-. Another embodiment of the invention are the
compounds according to formula 1, wherein 15 R4 is hydrogen; and A is
wel\odisesnpodiment of the invention are the compounds ageergighia13sso

formula I, wherein R is a phenyl group optionally substituted with 20
halogen, cyano, nitro, amino, -C(O)QH,. heterocyclyl, -S(O)2NH2 or
-X-alkyl; wherein the alkyl group is optionally substituted one or several
times by halogen, hygroxy, alkoxy, amino , alkylamino or, dialkylamino. 25
An embodiment of tAESIRHHOH AR RECHNEGMEL S 6Hing to formula
|, wherein R'is a phenyl grddfreptiowafyasubstitutédWith halogen, cyano,
nitro, amino, -C(O)OH, heterocyclyl, -Sf)ZNHZ or -X-alkyl; WO _
2006/066913 PCTNEBBads]eiasG aartierally HsUiR{ILPBEprssHblRNy
substituted one or several theddggrhaleteny.midroxymaticoflodamim or
alkylamino or dialkylamino;daneyRéhisdayedogen. 5 Another embodiment
of the invention are the compounds according to formula I, wherein R'is a
phenyl &oup optidriaMyaabstituted with halogen, cyano, nitro, amino,
-C(O)OH, heterocyclyl, -S(O)2NH2 or -X-alkyl; i

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

wherein

R is hydrogen.

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

wherein
A 15§ =N-.

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

wherein
R* is hydrogen; and
A is =N-.

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

wherein

R' is a phenyl group optionally substituted with
halogen, cyano, nitro, amino, -C{O)OH, heterocyclyl,
-3{0);NH; or -X-alkyl;

wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino , alkylamino or

dialkylamino.

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

wherein

R is a phenyl group optionally substituted with
halogen, cyano, nitro, amine, -C(O)OH, heterocyclyl,
-5{0)2:NH; or -X-alkyl;
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10 wherein the alkyl group is optionally substituted one or several times
by halogen, hydroxy, alkoxy, amino, alkylamino or dialkylamino; and A is
=N-. Another embodiment of the invention are the compounds according

wio forsrugkaik, 15 wherein R1 is a phenyl group optionally swbstituteesmithso

halogen, cyano, nitro, amino, -C(O)OH, heterocyclyl, -S(O)2NH2 or
-X-alkyl; wherein the alkyl group is optienally substituted one or several
20 times by halogen, hydroxy alkoxy, amino, alkylamino or dialkylamino;
R4 is hydrogen; ang aj N tAn emb%dltmen of t{;c—i ntlon are thq
compounds accordlnge (s (Szr?n agfoufés Rerein R'isa p en ?e 7 Sever
embodiment of th&msvitislessie W@re%ﬁ59m§’§l%bréﬁﬁéatﬁm&r?ﬁula 1
wherein R' is a phdaiidyroume; antd WO 2006/066913 PCT/EP2005/013850
-9-R"is hydrogen Another embodiment of the invention are the
compouﬁqu accordimglteztdrmula I, wherein R' is a phenyl group; and 5 A

is =N-. Another embodfment of the invention are compounds |
acBrilteG 15 Forat! WRERTRUR &S BhERIRSY Yfﬂ% RIS R Ak
wherein
R! is a phenyl group optionally substituted with
halogen, cyano, nitro, amino, -C{OQ)OH, heterocyclyl,
-S{O),NH; or -X-alkyl;
wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino , alkylamino or
dialkylamino; and
A is =N-.

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

wherein
R' is a phenyl group optionally substituted with
halogen, cyano, nitro, amino, -C(Q)OH, heterocyclyl,
-5(0).NH; or -X-alkyl;
wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino , alkylamino or
dialkylamino;
R* is hydrogen; and
A is =N-.

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

wherein
R} is a phenyl group.

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

wherein

R! is a phenyl group; and
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10 A is =N-. Such compounds, for example, may be selected from the
group consisting of. N-(2-Phenyl-3H-imidazo
[4,5-b]pyridin-6-yl)-benzamide; 2-Chloro-N-(2-phenyl-3H-imidazo

wd buslmadein-6-yl)-benzamide; PCT/EP2005/0138360

2-Chloro-6-methyl-N-(2-phenyl-3H-imidazo[4,5-b] pyridin-6-yl)-benzamide;
15 2-Bromo-N-(2-phenyl-3H-imidazo[4;5-b]pyridin-6-yl)-benzamide;
2-Chloro-5-nitro-N-(2-ph enyl-3H-imidazo [4,5 -b] pyridin-6-yl)-benzamide;
5- Amln -2- chloro-l}\ll-éz ghenyl -3H-imidazo [4, 5-b]

pyrldln- -yl)- benzamide 2= Methyl-5-nitro

'NA@OEQ?Q%Iﬁgmrﬁpﬁgggﬁxjeé}n%emw@pfﬁel@r?%&mg@m@ to formula 1,
5-Aminp-2-methyl-N-(2-phenyl-3H-imidazo [4,5-b]pyridin-6-yl)-benzamide.

20"AfR &hbodiment of the invention are the compounds accordlng to
formuIaRl Wherelp a%ili er% )éhgroup optionally substituted with
halogen, cyano, nitro, amino, -C(O)OH or - S(O)2NH2. 25 An embodiment
of the invention atgtke compounds according to formula I, wherein WO
2006/066913 PCT/EP2005/013850 -10 R'is a phenyl group optionally
substitbte drtitil ihadegenh eiaaotinitioe dmine pE(@)QEHaminG (@ JaNHR I,
angiR4;is hydrogen. 5 Another embodiment of the invention are the
compounds according to formula I, wherein R' is a phenyl group
optionafty substitut&obméﬂyﬂgadagen cyano, nitro, amino, -C(O)OH or -
S(O)ZNHZ and 10 A is =N-. Another embodiment of the invention are the
compoutids accordimgitestosanda I, wherein

A 1s =N-.

Such compounds, for example, may be selected from the group consisting of:
N-(2-Phenyl-3H-imidazo{4,5-b] pyridin-6-yl}-benzamide;
2-Chloro-N-(2-phenyl-3H-imidazo[4,5-b]pyridin-6-y1)-benzamide;
2-Chloro-6-methyl-N-(2-phenyl-3H-imidazo{4,5-b]pyridin-6-yl}-benzamide;
2-Bromo-N-{2-phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-benzamide;
2-Chloro-5-nitro-N-(2-phenyl-3H-imidazo[4,5-b | pyridin-6-yl}-benzamide;
5-Amino-2-chloro-N-(2-phenyl-3H-imidazo[4,5-b] pyridin-6-yl)-benzamide;
2-Methyl-5-nitro-N-{2-phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-benzamide; and
5-Amino-2-methyl-N-(2-phenyl-3H-imidazo[4,5-b] pyridin-6-yl)-benzamide.

An embodiment of the invention are the compounds according to formula 1,

wherein

R' is a phenyl group optionally substituted with
halogen, cyano, nitro, amino, -C(O)OH or -
S{0O);NH,.

An embodiment of the invention are the compounds according to formula [,

wherein
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R'is a phenyl group optionally substituted with halogen, cyano, nitro,
amino, -C(O)OH or - 15 S(O)2NH2; R4 is hydrogen; and A is =N-. Such
compounds, for example, may be selected from the group consisting of:

wid GlalosesdYs [ 2-(4-sul famoyl-phenyl)-3H-imidazo [4,5-b] pyid-ipesddizsse

-benzamide; 20
2-Chloro-N-[2-(4-nitro-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-benzamide;
2-Chloro-N-[2-(3-nitro-phenyl)-3H-imidazo [4,5-b]pyridin-6-yl]-benzamide
N-[2-(3-Amino-phenyl -3H-imidazog4f,5-n%p idin-6-yl]-2-chloro-benzamide;
and 3-[§(Z-Chlor8;-68 TRHEAIRSP ﬁ’-?ﬁ iaéé%tﬂ{%%w idin-2-yl]-benzoic
acid. 25 An embodiment of k@deRseHitih BréafEdsmpdéh@dwicording to
formula |, wherein Rt is a plenyNgroupdsubstituted with heterocyclyl. WO
2006/066913 PCT/EP2005/013850 -1.1 An embodiment of the invention
are the}&%mpound*sfaéé@ﬁﬁ’mg to formula 1, wherein R'is a phenyl group
substituted with heterocyclyl; and 5 R is hydrogen. Another embodiment
of S RRTETRRAM EREtHY BYrpEOI IS A L GRTEPRIRstAEASr 4 adRdeemiiibis
a pthergihgroup substituted with heterocyclyl; and 10 A is =N-. Another
embodiment of the invention are the compounds according to formula 1,
whereirRR' is a pHéAPTGRsLE StmepteraXsihstituted with

halogen, cyano, nitro, amino, -C(O)OH or -
S(O);NHy and

A is =N-.

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

wherein
R! is a phenyl group optionally substituted with
halogen, cyano, nitro, amino, -C{O)OH or -
S(0O),NH»;
R 1s hydrogen; and
A 15 =N-,

Such compounds, for example, may be selected from the group consisting of:
2-Chloro-N-[2-(4-sulfamoyl-phenyl)-3H-imidazo{4,5-b]| pyridin-6-yl]-benzamide;
2-Chloro-N-{[2-(4-nitro-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-benzamide;
2-Chloro-N-{2-(3-nitro-phenyl)-3FH-imidazo{4,5-b]pyridin-6-yl}-benzamide

N-{2-(3-Amino-phenyl}-3H-imidazo[4,5-b]pyridin-6-yi]-2-chloro-benzamide;
and

3-}6-(2-Chloro-benzoylamino)-3H-imidazo[4,5-b]pyridin-2-yl]-benzoic acid.

An embodiment of the invention are the compounds according to formula 1,

wherein

R' is a phenyl group substituted with
heterocyclyl.
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heterocyclyl; 15 R" is hydrogen; and A is =N-. Such a compound is for
example: 2-Chloro-N- [ 2-(4-morpholin-4-yl-phenyl)-3H-imidazo [4,5-b]
pyridin-6-yl] - benzamide. 20 An embodiment of the invention are the

wepmpmspes according to formula |, wherein R' is a pheny! grawp2005/0138350

optionally substituted with -X-alkyl; wherein the alkyl group is optionally
substituted one or several 25 times byt halogen, hydroxy, alkoxy, amino ,
alkylamino or dialkylamino. An embodiment of the invention are the
com accorgé%g .to formnuggel é/\(/:rg)ere(l)rel l,\l/é{scgl %999/066 ;

%‘ ISR P enleI roup optlona% Bsﬂlu?ed with
-X“H}R{Sﬂmwherem the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino, 5 alkylamino or dialkylamino;
and 12¥S hydrogeﬁyglﬁé]tﬁgwr’?\ b(flt%ﬁétﬁ E%e invention are the
compounds according to foh?fﬁfﬁ%’dmln R1 is a phenyl group
optionally substitut ith 1.0 -X-alkyl; wherein the alkyl group is
optionarkj( SubStItdfﬁH%l 1&°Br several times by halogen, hydroxy, alkoxy,

a ggtherl lé%%na&rﬁ%)egtroql%lk%@nﬂhoﬂ ﬁ@gh'g‘ég’rﬁ%'unds according to formula
wherein

R' is a phenyl group substituted with
heterocyclyl; and

A is =N-.

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

wherein
R! is a phenyl group substituted with
heterocyclyl;
R’ is hydrogen; and
A 1§ =N-.

Such a compound is for example:

2-Chloro-N-{2-(4-morpholin-4-yl-phenyl}-3H-imidazo[4,5-b] pyridin-6-y1] -

benzamide.

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

wherein

R' is a phenyl group optionally substituted with
-X-atkyk;

wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino ,
alkylamino or dialkylamino.

An embodiment of the invention are the compounds according to formula 1,

wherein
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15 Another embodiment of the invention are the compounds according to
formula 1, wherein R'is a phenyl group optionally substituted with
-X-alkyl; wherein the alkyl group is optionally substituted. one or several
wihtisnes:iy halogen, hydroxy, alkoxy, amino, alkylamino arcdiadiademingso
R" is hydrogen; and A is =N-. Another embodiment of the invention are
the compounds according to formulailk, - 25 wherein R' is a phenyl group
optionally substituted with -X-alkyl; WO 2006/066913
PCT/LF;§005/013850 -1 Whereintthe lk¥1 %(r.outp dis% tionally substituted
one or several tirﬁ’éaspgflnﬁa%ou n, §}) rao>¥ys, a tf)tﬁyef amino , alkylamino or
dialkylamino; and X is a sindr\%aﬂﬁfhd, -NR-, -0-, -S-, -CH2-S(0)2NH- , 5
-NHS(0)2-, -S(O)ZNH-,,-S%O) -, -S(0)- Another embodjment of the
invention are the E8RPBY aé@&&a?am@ ORI T Esrane £ 16
phenyl group optionally subBttefét Welegeoxbakgryadkamre rstinthe alkyl
group is optionally substituteitybaieins sedaik)times;ydalogen, hydroxy,
alkoxy, amino , alkylamino or dialkylamino; X is a single bond, -NR-, -0-,
-S-, -CI-Ri-S(O)ZNiGIhYdNEFS(O)Z-, -S(0)2NH-, -S(0)2-, -S(O)-; 15 R4 is

hydrogen; and Ais =N-. )
Another embodiment of the invention are the compounds according to formula I,

wherein
R is a phenyl group optionally substituted with
-X-alkyl;
wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino ,
alkylamino or dialkylamino; and
A 15 =N-.

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

wherein

R is a phenyl group optionally substituted with

-X-alkyl;
wherein the alkyl group is optionally substituted one or several

times by halogen, hydroxy, alkoxy, amino,
alkylamino or dialkylamino;

Rt is hydrogen; and

A is =N-.

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

wherein

R' is a phenyl group optionally substituted with
-X-alkyl;
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Another embodiment of the invention are the compounds according to
formula I, wherein R'is a phenyl group optionally substituted with 20
-X-alkyl; wherein the alkyl group is optionally substituted one or several
wimesdagddadogen, hydroxy, alkoxy, amino , alkylamino or dighodasmigei »se

is a single bond, -NR-, -0- or, -S-; 25 RQ is hydrogen; and A is =N-. Such
compounds, for example, may be selgegted from the group consisting of:
2-Chloro-N- 12- [ 4-(2-methoxy-ethoxy)-phenyl ] -3H-imidazo [4,5-b]
pyridin-6-yl } - benzamide,; 006/066913 PCT/EP2005/013850 -1
2-Chloro-N-{ 2-[3-@-%%‘)’6@%1% SRR ﬁ‘ﬁ?ﬁﬁ‘&‘é g one or severa
[4,5-b]pyridin-6-yl}- benzamidfaés by balogen, hydroxy, alkoxy, amino,
2-Chloro-N-{2-[4-(2-diethylaahipaseihoxy iphehyhdkawdidazo [4,5-b]
pyridin-6- yl}-benzamide; 5
2-Chlord-N-{2-[4-(2uiethlylbeniho ihod)-Pheriy:34QMNtEzo[4,5-b]pyridin
-6- yl}-benzamide; SEBiO RCidSs@KNH-, -S(0);-, -S(O)-.
2-Chloro-N-[2-(3-methylsulfanyl-phenyl)-3H-imidazo [4,5-b] pyridin-6-yl] -
benzathiderdndihahlorthdnf2atibaretiiisuiapgipienyirdpgimitazola 1,
[4,54drpyridin-6-y1] - 10 benzamide. Another embodiment of the invention
are the compounds according to formula I, wherein W is a phenyl group
optionalR/ substitutedphithyl eatkyhtidSlytsetsit theat alkyl group is
optionally substituted one or.geyrygl times by halogen, hydroxy, alkoxy,
amino ,

wherein the alkyl group is optionally substituted one or several

times by halogen, hydroxy, alkoxy, amino ,

alkylamino or dialkylamino;

X is a single bond, -NR-, -O-, -§-, -CH,-5(0),NH-,
~NHS{O)3-, -5{0O);NH-, -5{0);-, -5(O)

R* is hydrogen; and

A 15 =N-,

Another embodiment of the invention are the compounds according to formula 1,

wherein

R’ is a phenyl group optionally substituted with

-X-alkyl;
wherein the alkyl group is optionally substituted one or several

times by halogen, hydroxy, alkoxy, amino ,
alkylamino or dialkylamino;

X is a single bond, -NR-, -O- or, -5-;

Rt is hydrogen; and

A is =N-.

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

2-Chloro-N-{2-[4-(2-methoxy-ethoxy)-phenyl}-3H-imidazo[4,5-b] pyridin-6-yl}-

benzamide;
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alkylamino or dialkylamino; and X is -CH2-S(0)2NH- , -NHS(0)2-,
-S(O)2NH-, -S(0)2- or -S(0)-. Another embodiment of the invention are
the compounds according to formula 1, 20 wherein R' is a phenyl group
vapterallyssybstituted with -X-alkyl; wherein the alkyl groupdsepiipnaiiisse
substituted one or several times by halogen, hydroxy, alkoxy, amino , 25
alkylamino or dialkylamino; X is -CH2x5(0)2NH- , -NHS(0)2-, -S(O)2NH-,
-S(0)2- or -S(O)-; R'is hydrogen; and A is =N-. Such a compound is for
example: WO 2006/066913 PCT/EP2005/013550 -15 .
S CGHa R 3 T AR B BN R S BBl -6 -
beberzamitide; Another embodiment of the invention are the compounds
according to formula I, wherein 5 R'is a phenyl group optionall o
S BSHRRgE it X A AP G U e Bpeieatly Sl
ondlebseemidktimes by halogen, hydroxy, alkoxy, amino , alkylamino or
dialkylamino; and 10 X is -NRC(O)- or -C(O)NR-. Another embodiment of
theZidiptol-Afel i dripbumiae sthardmb aortbriHumida okt petippidings-
pheitagre updeptienailsidedbstituted with -X-alkyl; 15 wherein the alkyl
group is optionally substituted one or several times by halogen, hydroxy,
al ké)&},‘lﬁfﬁiﬁb [2-(3-methylsulfanyl-phenyl)-3H-imidazo [4,5-b]pyridin-6-yl]-
benzamide; and

2-Chloro-N-[2-(4-methylsulfanyl-phenyl)-3H-imidazo{4,5-b] pyridin-6-yl}-

benzamide.

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

wherein
R' is a phenyl group optionally substituted with
-X-alkyl;
wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino,
alkylamino or dialkylamino; and
X is -CH,-8(0);NH- , -NHS(0);-, -S{0});NH-, -5(0}.- or -5{O)-.
Another embodiment of the invention are the compounds according to formula I,
wherein
R is a phenyl group optionally substituted with
-X-alkyl;
wherein the aikyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino ,
alkylamino or dialkylamino;
X is -CH,-5(0),NH- , -NHS{O)3-, -S{0):NH-, -5{0),- or -5(0}-;
R? is hydrogen; and
A is =N-.

Such a compound is for example:
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alkylamino or dialkylamino; X is -NRC(O)- or -C(O)NR-; R"is hydrogen;
and 20 A is =N-. Such a compound is for example: N-
[2-(3-Acetylamino-phenyl)-3H-imidazo [4,5-b]pyridin-6-yl]-2-chloro-

woenEanisia; 3-(6-(2-chlorobenzoylamino)-3H-imidazo[4,5-bpcT/EP2005/013850

pyridin-2-yl)-N-(3-methoxy- 25 propyl)-benzamide; and
3-(6-(2-chlorobenzoylamino)-3H-imidaze [4,5-b] pyridi n-2-yl)-N-isopropyl-
benzamide. An embodiment of the invention are the compounds

according t la 1, wherein, WO 2006/066913 PCT/EP2005/013850
R e R R e s
anﬁ%"ﬂf"-%alkyl; wherein the alkyl group is optionally substituted one or
several time halogen, hydroxy, alkoxy, amino , 5 alkylaming.or
A R B AP LT B P ST g 1
ac@@rﬂﬁ'\’@ to formula 1, wherein Rl is a heteroaryl group optionally
substitutgd with halogen, nitro, amino qr -Z-alky!: meerein the alkyl
group is optionally*SUB] 1%8%%?8?2% e Sﬁgﬁt@ Bhalogen, hydroxy,
alkoxy, amino , alkylamino o¥-@iktkylamino; and R" is hydrogen. Another
embodiment of the invention are the compounds acco_rdir]ﬁ%to formula |,

15 wherein R' is aTEEETOHIT OGS WhtictriRPelnstttBthiRe o several

times by halogen, hydroxy, alkoxy, amino,

alkylamino or dialkylamino; and

X is -NRC(O)- or -C(O)NR-.
Another embodiment of the invention are the compounds according to formula I,
wherein
R' is a phenyl group optionally substituted with
-X-alkyl;
wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino ,
alkylamino or dialkylamino;
X is -NRC(O}- or -C{O)NR-;
R is hydrogen; and
A is =N-.

Such a compound is for example:

N-[2-(3-Acetylamino-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl}-2-chloro-

benzamide;

3-(6-(2-chlorobenzoylaminoe)-3H-imidazo(4,5-b]pyridin-2-yl)-N-(3-methoxy-
propyl}-benzamide; and

3-(6-(2-chlorobenzoylamino)-3H-imidazo{4,5-b] pyridin-2-yl)-N-isopropyl-

benzamide.

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

wherein
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halogen, nitro, amino or -Z-alkyl; wherein the alkyl group is optionally
substituted one or several times by halogen, hydroxy, alkoxy, amino , 20
alkylamino or dialkylamino; and A is =N-. Another embodiment of the
wovemicase the compounds according to formula |, wherenRpis)@ 013830
heteroaryl group optionally substituted with 25 halogen, nitro, amino or
-Z-alkyl; wherein the alkyl group is eptgonally substituted one or several
times by halogen, hydroxy, alkoxy, amino, alkylamino or dialkylamino; R9
is hydrcﬁ;en; and WQ 2006/066913 P T/E]FZO 5{[9]&;350}1-17- Ais =N-.
An embodiment of th¥ {iVehtish & eoﬁ]leo%% ,f)%tfﬁdjs ac"&grding to formula
I, wherein R1 is a pyridyl, thigagrerienamiaassnd ghetip optionally 5
substituted with halogen, nitrg, ?mino,,hete.roc clyl or -Z-alkyl; wherein
the alkyl group is SRHEHARY & Es%ﬁ?n‘fgdsgﬁg%}ég&%‘?éﬁn?ﬁ%e%nﬁﬁ HSHSEEN,
hydroxy, alkoxy, amino, alkignindeegiaiyidmiicioonaeirbodiment of
the invention are the compailinitsraccaendingkidataimoula I, wherein R™ is a
pyridyl, thienyl or benzimidazolyl group optionally substituted with
hafogembedirosnimiiis inseatayelgtor commryndszwpdiaiieter alki lgroup
is aptianally substituted one or several times by halogen, hydroxy, alkoxy,
amino ,
R’ is a heteroaryl group optionally substituted with

halogen, nitro, amino or -Z-alkyl;

wherein the alkyl group is optionally substituted one or several
tites by halogen, hydroxy, alkoxy, amino ,
alkylamino or dialkylamino; and

R* is hydrogen.

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

wherein
R' is a heteroaryl group optionally substituted with
halogen, nitro, amino or -Z-alkyl;
wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino,
alkylamino or dialkylamino; and
A is =N-.

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

R is a heteroaryl group optionally substituted with
halogen, nitro, amino or -Z-alkyl;

wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino,

alkytamino or dialkylamino;

r? is hydrogen; and
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alkylamino or dialkylamino; and R" is hydrogen. Another embodiment of
the invention are the compounds according to formula 1, 20 wherein R' is
a pyridyl, thienyl or benzimidazolyl group optionally substituted with

whedegansnidro, amino, heterocyclyl or -Z-alkyl; wherein theratikylegsotip isso

optionally substituted one or several 25 times by halogen, hydroxy,
alkoxy, amino , alkylamino or dialkylamino; and A is =N-. Another
embodiment of the invention are the compounds according to formula I,
wherein WO 2006/066913 PCT/EP2005/013850 18 R1 is a pyridyl,
thienyl Br benzimfﬁﬁ%‘tyl group optionally substituted with halogen, nitro,
aming, REIRToCHA Qg Al ey eln s, altod asouR s Btianaly
substituted one or several 5 times by halogen, hydroxy, alkoxy, amino ,
aIR‘i)?ﬁ??fi‘ho or dialkylamino; R, is hydrogen; and A is =N-. An embodiment
of the inyention ageatheri%omg%)trj1 Osr%gcgrdgcrl}%g? {O%U'% Iﬁo%%t/vherein R'
is a pyridyl group 8pt‘f8na¥|§/ suebg itute(fwn a X)ggen l?ut?o, amino,
-Z-alkyl; wherein the alkyl gtt5i8btidally substituted one or several
times by halogen, hydroxy, kdlagzy; aittinemin®.dikigkaivid or diglikylamino.

An embodiment of the invention are the compounds according to formula
| wherein the alkyl group is optionally substituted one or several

times by halogen, hydroxy, alkoxy, amino,
alkylamino or dialkylamino.

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

wherein

R! is a pyridyl, thienyl or benzimidazolyl group optionally
substituted with
halogen, nitro, amino, heterocyclyl or -Z-alkyl;

wherein the alky! group is optionally substituted one or several

times by halogen, hydroxy, alkoxy, amino,
alkylamino or dialkylamino; and

R is hydrogen.

Another embodiment of the invention are the compounds according to formula 1,

wherein

R is a pyridyl, thienyl or benzimidazolyl group optionally
substituted with
halogen, nitro, amino, heterocyclyl or -Z-alkyl;

wherein the alkyl group is optionally substituted one or several

times by halogen, hydroxy, alkoxy, amino,
alkylamino or dialkylamino; and

A is =N-.

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

wherein
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wherein R' is a pyridyl group optionally substituted with halogen, nitro,
amino, -Z-alkyl; 20 wherein the alkyl group is optionally substituted one or
several times by halogen, hydroxy, alkoxy, amino , alkylamino or
wdiatigleswino; and R" is hydrogen. Another embodiment of Huarinrmnsionsso
are the compounds according to formula 1, 25 wherein R' is a pyridyl
group optionally substituted with halogen, nitro, amino, -Z-alkyl; wherein
the alkyl group is optionally substituted one or several times by halogen,

hydroxy, alkoxy, amino.,,30 alkylamino or dialkylamino; and W
2006/066913 Pc‘f/‘#ﬁyﬁﬁj@%/&%}é&r giﬁf%‘%é%?g&’n“&ﬁg?%‘Fﬁ@odiment of
the invention are the compdtPiis et itling to formula 1, wherein R is a
pyridyl group optionally substitigred nitith, Bovadobyetaratitelyl amifiellaZ-alkyl;
wherein the alkyl group is optionally substituted one or several times by
halogen, hydroxy*afkeirytha akbsr aRyiraRtiRP Sl aRG et e err gveral
hydrogen; and 10 A is =N-tiSitchyderiopaungsy fay.eXlamplapnmay be

selected from the group congistingf o2dallQraN2-(6-methyl-pyridi
n-3-yl)-3H-i midazo [ 4,5-b]pyridin-6-yl]- benzamide; and 2-Chloro-N- [
2-(2-mathyl-pyridint4-4d)s3h-imiidazo [4,5-b] pyridin-6-yl] - 15 benzamide.

A is =N-,

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

wherein

18 is a pyridyl group optionally substituted with

halogen, nitro, amino, -Z-alkyl;

wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino,

alkylamino or dialkylamino.

An embodiment of the invention are the compounds according to formula 1,

wherein
R' is a pyridyl group optionally substituted with
halogen, nitro, amino, -Z-alkyl;
wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino,
alkylamino or dialkylamino; and
R? is hydrogen.

Another embodiment of the invention are the compounds according to formula 1,

wherein

R is a pyridyl group optionally substituted with

halogen, nitro, amino, -Z-alkyl;

wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino,
alkylamino or diatkylamino; and
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An embodiment of the invention are the compounds according to formula
I, wherein R' is a thienyl or benzimidazolyl group optionally substituted
with -Z-alkyl; 20 Z is a single bond. An embodiment of the invention are

woetempoands according to formula I, wherein R' is a thienyl/@p2005/613850

benzimidazolyl group optionally substituted with -Z-alkyl; 25 Z is a single
bond; and R" is hydrogen. Another-éibodiment of the invention are the
compounds according to formula I, wherein WO 2006/066913
PCT/EP2005/01%§g%_-20 R' is a thienyl or benzimidazolyl group
optionaﬂy substituted with -Z-alkyl; Z is a single bond; and Ais =N-.5
Angibeleaidiment A iennyention.ars thesemeeundsaceadingada T,
formula 1, wherein R' is a thienyl or benzimidazolyl group optionally
subétitiited with -Z-alkyl; Z is a single bond; 10 R"is hydrogen; and A is
=N-. Sygh compqggt%?ji[é% E,)@lg}%gio b sglgciedifrom the group
consisting of. N-[2-(1H- enzqimi az.ct)l- -yl -3H:E[1|H(a;o[4,5-b1
pyridin-6-yll-2-chloro- benzamige: 15 > HO, ~L-atyh
2-Chloro-N-(2-thigplagn;2ru5gHr! ﬁﬁ%&%ﬁtﬁamwrdgﬂéfﬁa}’ékQﬁ@%@@%@ﬁﬁ
and 2-ChIoro-N-(2-th|ophen-3-y€:3H|B|- mi aﬁoi Ik .
4,5-blpyridin-6-yl)-benzamidgnes by halogen, Nydroxy, aiKoxy, amino ,

alkylamino or dialkylamino;
R* is hydrogen; and
A is =N-.
Such compounds, for example, may be selected from the group consisting of:

2-Chloro-N-{2-(6-methyl-pyridin-3-yi)-3H-imidazo[4,5-b] pyridin-6-yl]-

benzamide; and

2-Chloro-N-[2-(2-methyl-pyridin-4-y1)-3H-imidazo[4,5-b]pyridin-6-yl]-

benzamide.

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

wherein
R is a thienyl or benzimidazolyl group optionally substituted with
-Z-alkyl;
Z is a single bond.

An embodiment of the invention are the compounds according to formula 1,

wherein
R’ is a thienyl or benzimidazoly! group optionally substituted with
-Z-atkyl;
Z 1s a single bond; and
R* is hydrogen.

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

wherein
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Another embodiment of the invention are the compounds according to
formula I, wherein R" is hydrogen; and 20 A is =CH-. Another
embodiment of the invention are the compounds according to formula 1,

wwheseindR{3is a phenyl group optionally substituted with hatagere2eyaecsso

nitro, amino, -C(O)OH, heterocyclyl, 25 -S(0O)2NH2 or -X-alkyl; wherein
the alkyl group is optionally substituted-one or several times by halogen,
hydroxy, alkoxy, amino, alkylamino or dialkylamino; WO 2006/066913
PCT/ER2005/013850, .-21- R} is hydrogen; and A is =CH-. Another .
embod%nent of tﬁé%r%\j/igﬁﬁoor{ g‘?re}z%ﬁl]éé%%ﬁ é%ﬂ%ugsogggggg?'nﬁl?% 'f[g[}rerﬁiu éﬂf,
wherein 5 RI is a phenyl groﬁﬁ}kﬂ;" is hydrogen; and A is =CH-. Such
compounds, for example, may be selected from the group consisting of:
2-ChIm%-N-(2-phgﬁy11’eﬁ?fg-lﬁ§’/?rx6l%n ,3-b] pyridin-5-yl)-benzamide; 10
2-Meth)g-N-(Z-phgny[{I_l_H-pyrrolo[2,3-b]pyridin-5-yl)-benzamide;
2-Metho)cy-N-(2-phenyl- IH-pyrrolo [ 2,3-b Jpyridin-5-yl) -benzamide;
2,4:Righlarapddahenyid itrRyiielolZ ShblayrghRty-Reazaide mula 1,
2-C Igr%-G-methyI-N-(2-phenyl-|H-pyrrolo[2,3-b]pyridin-5-yl)-benzamide;
an §%D imethoxy-N-(2-phenyl- 11-l-pyrrolo [2,3-b |
pyridin@-yl)-benzamiden i Anetier anediment ohsherivantienargithe
compounds according to forrinulﬁl L, wherein R' is a phenyl group

. : oo - L-alkyl
optionally substituted with

Z is a single bond;
R* is hydrogen; and
A is =N-,

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

N-[2-(1H-Benzoimidazol-5-yl)-3H-imidazo[4,5-b] pyridin-6-yl]-2-chloro-
benzamide;

2-Chloro-N-(2-thiophen-2-yl-3H-imidazo[4,5-b] pyridin-6-yl)-benzamide; and
2-Chloro-N-(2-thiophen-3-yl-3H-imidazo{4,5-b] pyridin-6-yl)-benzamide.

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

wherein
R* is hydrogen; and
A is =CH-.

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

wherein

R is a phenyl group optionally substituted with
halogen, cyane, nitro, amino, -C(O)OH, heterocyclyl,
-S{O},NH,; or -X-alkyl;

wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amine,
alkylamino or dialkylamino;
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halogen, cyano, nitro, amino, -C(O)OH or - S(O)2NH2; 20 R" is hydrogen;
and A is =CH-. Another embodiment of the invention are the compounds
according to formula 1, wherein R1 is a phenyl group substituted with 25

wietesoeyelld; R" is hydrogen; and WO 2006/066913 PCT/BE#R2005/048856
-22- A is =CH-. Another embodiment of the invention are the compounds
according to formula 1, wherein R' is2&phenyl group optionally substituted
with 5 -X-alkyl; wherein the alkyl group is optionally substituted one or
several fimes by halogen, hydroxy, alkoxy, amino, alkylamino or
diaIkyIaErinino; R islﬁ]ftﬁr%) g%’;agé)d 10 A is =CH-. Another embodiment of
the inveption are fhe@gmpounds according to formula I, wherein R1 is a
phenyl group optionally substituted with -X-alkyl; 15 wherein the alkyl
group tisePpiibBall s Bstibiackanenak stesahibmesi Dychaldgefo Ryrehaxy,
alkoxy..amino, alkylamino or dialkylamino; X is a single bond, -NR-, -0-,
-S-, -CH2-S(0)2NH- , -NHS(0)2-, -S(0)2NH-, -S(0)2-, -S(0)-; 20 R4 is
hydroge; and s a phenyl group;

R* is hydrogen; and
A is =CH-.

Such compounds, for example, may be selected from the group consisting of:
2-Chloro-N-(2-phenyl-1H-pyrroloi2,3-b] pyridin-5-yl}-benzamide;
2-Methyl-N-{2-phenyl-1H-pyrrolo|2,3-b]pyridin-5-yl)-benzamide;
2-Methoxy-N-(2-phenyl-1H-pyrrolo{2,3-b]pyridin-5-yl)-benzamide;
2,4-Dichloro-N-(2-phenyl- 1 H-pyrrolo[2,3-b]pyridin-5-yl)-benzamide
2-Chloro-6-methyl-N-(2-phenyl-1H-pyrrolo[2,3-b] pyridin-5-yl}-benzamide; and
3,5-Dimethoxy-N-(2-phenyl-1H-pyrrolo[2,3-b] pyridin-5-yl)-benzamide.

Another embodiment of the invention are the compounds according to formula 1,

wherein
R! is a phenyl group optionally substituted with
halogen, cyano, nitro, amino, -C(O)OH or -
5(0),NH3z;
R* is hydrogen; and
A is =CH-.

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

wherein

R! is a phenyl group substituted with
heterocyclyl;

R is hydrogen; and
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A is =CH-. Another embodiment of the invention are the compounds
according to formula I, wherein R' is a phenyl group optionally substituted
with 25 -X-alkyl; wherein the alkyl group is optionally substituted one or

waeyaialdimes by halogen, hydroxy, alkoxy, amino, alkylamgar@p200s/013850
dialkylamino; X is a single bond, -NR-, -0- or, -S-; WO 2006/066913
PCT/EP2005/013850 -23- R" is hydrggen; and A is =CH-. Such
compounds, for example, may be selected from the group consisting of:
N-{2-[3-(2-Methox gtpi xy)-phenyl]-1H-pyrrolo[2,3-b]pyridin-5-yl}-2-methyl
-5 benf‘amlde 3,5-Dimethoxy-N-{2-[3-(2-methoxy-etho)cy)-phenyl] -1

& [0 £%1§018 %/rg{%ﬂ‘i% M%Qﬁ%%@'ﬁ;%mér@é%ﬁ%%}'&&y{im formulal,

meth oxy-et nyl] -1H-pyrrolo [2,3-b] pyridin-5
bewégmrue 10
2,4-Dichloro-N-{2:] thox Dhetylipyrolo[2,3-b]
pyridin-5- yl}- benzanﬁg %eny?gmuz }y% e
2-Chloro-5-methoxy-N-{2- [ngzamthoxy -ethoxy)-phenyl]-1H-pyrrolo[2,3-

b]pyridin-5-yl}-benzami d%,‘e aqp(l

2-Chloro-N-{2-[3- “meth OXY- eﬁ% gﬁ{) he E’gﬁ“ﬂl{ sﬁ)li/br?% §d30 %ﬁﬁ)r/rsi%\i?\r -yl}
- 15 benzamide. Another erHBGafHERSF Yﬁ%ﬁtﬁih"ﬁe%ﬁ@ﬁompounds
according to formula 1, whellgih®Rinsg er ghéagitegtoop optionally substituted

with -X- aIkyI 20 wherein the alkyl group is optionally substituted one or
several® is hydrogen; and

A -+ is =CH-.

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

wherein
R is a phenyl group optionally substituted with
-X-alkyl;
wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino,
alkylamino or dialkylamino;
X is a single bond, -NR-, -O-, -§-, -CH,-S(O),NH- ,
-NHS{O)2~, -5{0),NH-, -§(0)2-, -5{0)-;
R* is hydrogen; and
A is =CH-.

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

wherein

R! is a phenyl group optionally substituted with
-X-alkyl;

wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino,
alkylamino or dialkylamino;

X is a single bond, -NR-, -O- or, -5-;
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times by halogen, hydroxy, alkoxy, amino, alkylamino or dialkylamino; X
is -CH2-S(0O)2NH- , -NHS(0)2-, -S(0O)2NH-, -S(0)2- or -S(O)-; R"is
hydrogen; and 25 A is =CH-. Another embodiment of the invention are the
wapmpoesdts according to formula I, wherein WO 2006/0669¢8/£P2005/613850
PCT/EP2005/013850 -24 R'is a phenyl group optionally substituted with
-X-alkyl; wherein the alkyl group is epfienally substituted one or several
times by halogen, hydroxy, alkoxy, amino, 5 alkylamino or dialkylamino; X
is -NRC}Q@)- or -C&Q)}%B-'EIRQ& hydrogen; and A is =CH-. Such a
compound is for exa p?g: Y6
N-[2-(3-Acetylamipa-phenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl]-4-methoxy-
benzamide; N- (2-(3-Acetylamino-phenyl) - i H-pyrrolo [2,3-b ]pyridin-5-yl ]
-2-ghlara-Hyvethyl i erzaprdeiaNb { 2c(Sh ¢ etylamhing-qlieayisting of:
H-pyrrolo[2,3-b]pyridin-5-yl]-2-methoxy- 15 benzamide;
N-[2-(3-BeeaNanhing-pthonyl) Hktpy+bitbi 8 BipgdeinpBeidin2s4pdicionyl-
bepzamiga:;
N-[2-(3-Acetylamino-phenyl)-1.H-pyrrolo[2,3-b]pyridin-5-yl]-2-chloro-5-
metlsoRyrbeinranNde: @ad-2:thoxy-ethoxy)-phenyl]-1H-pyrrolo[2,3-bipyridin-
N-B@:@&@mno-phenyl)-lH-pyrrolo[2,3-b]pyridin-5-yl|-2-ch|oro-
benzamide. Another embodiment of the invention are the compounds
acaoendirigyt-formital b -methoxy-ethoxy}-phenyl]-1H-pyrrolo[2,3-b] pyridin-5-yl}-

benzamide;

2,4-Dichloro-N-1{2-[3-(2-methoxy-ethoxy)-phenyl]- 1H-pyrrolo[2,3-b] pyridin-5-
yl}-benzamide;

2-Chloro-5-methoxy-N-{2-[3-(2-methoxy-ethoxy)-phenyl}-1H-pyrrolo[2,3-
b]pyridin-5-yl}-benzamide; and

2-Chloro-N-{2-]3-(2-methoxy-ethoxy)-phenyl}- 1H-pyrrolo{2,3-b} pyridin-5-yl}-
benzamide,

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

wherein

R is a phenyl group optionally substituted with

~X~alkyl;
wherein the alkyl group is optionally substituted one or several

times by halogen, hydroxy, alkoxy, amino ,
alkylamino or dialkylamino;

X is -CH,-S(0)aNH- , -NHS(O)2-, -5(0),NH-, -5(0});- or -5(0)-;

R* is hydrogen; and

A is =CH-.

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

wherein



wherein R' is a heteroaryl group optionally substituted with 25 halogen,
nitro, amino or -Z-alkyl; wherein the alkyl group is optionally substituted
one or several times by halogen, hydroxy, alkoxy, amino, alkylamino or

witadkydareing; R4 is hydrogen; and WO 2006/066913 PCT/RR2R920513885
-25- A is =CH-. Another embodiment of the invention are the compounds
according to formula I, wherein R' is& pyridyl, thienyl or benzimidazolyl
group optionally 5 substituted with halogen, nitro, amino, heterocyclyl or
-Z-alkyl; 1Wherein,theB$Ik3)/é gr01§) is _ogtil?nal subs itut?ld one or several
times bg} halogen ‘$H/BPE3) BAREQP Uing S Ak AR 8 or dialkylamino; 10
R4 is hydrogen; and A is =G#R!Khother embodiment of the invention are
the compounds according to formula 1, wherejn R' is a pyridyl group
optionally su bstitdf@&r%ﬁ’ﬁ%kﬁla%‘ﬂﬁf ARHS™R AP st sd G et the
alkyl group is optionally substiestbri ooy bederal alkey, bynhalogen,
hydroxy, alkoxy, amino, allylataineos:cdadiyiamine; R4 is hydrogen; and
20 A is =CH-. Another embodiment of the invention are the compounds
accordi#g to formislaNRUAerein C(O)NR~;

R is hydrogen; and
A is =CH-.
Such a compound is for example:

N-[2-(3-Acetylamino-phenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl]-4-methoxy-

benzamide;

N-{2-(3-Acetylamino-phenyl)-1H-pyrrolo{2,3-b jpyridin-5-yl}-2-chloro-6-methyl-

benzamide;

N-[2-(3-Acetylamino-phenyl)-1H-pyrrolo{2,3-b]pyridin-5-yl]-2-methoxy-

benzamide;

N-[2-(3-Acetylamino-phenyl}-1H-pyrrolo[2,3-b]pyridin-5-y1}-2,4-dichloro-

benzamide;

N-[2-{3-Acetylamino-phenyl)-1H-pyrrolo{2,3-b] pyridin-5-yl]-2-chloro-5-
methoxy-benzamide; and

N-[2-(3-Acetylamino-phenyl)-1H-pyrrolo[2,3-b jpyridin-5-yl]-2-chloro-

benzamide.

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

wherein

R’ is a heteroaryl group optionally substituted with
halogen, nitro, amino or -Z-alkyl;

wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino ,
alkylamino or dialkylamino;

R* is hydrogen; and
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R1 is a thienyl or benzimidazolyl group optionally substituted with -Z-alkyl;
25 Z is a single bond; R4 is hydrogen; and A is =CH-, WO 2006/066913
PCT/EP2005/013550 -26 Another embodiment of the invention are the

WO RIROMRES according to formula 1, wherein R' is a phenylggroypaons/o13sse

optionally substituted one to three, preferably one or two times with 5
halogen, nitro, amino, -C(O)OH, heteggcyclyl, -S(O)2NH2 or -X-alkyl; or a
heteroaryl group optionally substituted one or two times with heterocyclyl
or -Z-alkyl; and all alkyl groups are optionally substituted one or two times
by 10 Haydroxy, al’réoié‘kr dialkylamino Xis -NR-, -0-, -S-, -S(0)2-, -S(O)
NRC()({(R% hlcﬁc?ﬁem 'ft%es 9@% oqt%rtc) ndcgrrnlla\(l)ﬁ dsR E:Sc’:obrxdrog) l%"
whereln he aﬁy’l IS opti ona’lysub futed” onefor two times oxy,efl
R2VKEFR3 independently represent hydrogen, halogen, nitro, amino,

alkoxy f alkyl; and R" i uch C nds for example, may

be selected from tié %’Fd%g con'%(s hgOF"%. %IZ‘EP WL?ZOP[UOM J)

3-(3-methoxy-propionyl am PHUSistERYIL3H-imidazo [4,5- 20

b]pyridin-6-yl}-benzamide; Zh@bgenoniNrd 2-disfd- reetndypip eraZiratkyl;

[-yl)-phenyl] -3H-imidazo [4,5-b] pyridin- 6-yl}-benzamide; 2-Chloro-N-{2-

[3-(2-hydroxy-ethyhepisenyis amkmaawmlsn@]ipwhﬁ%ﬂés\ﬂpn@@ﬁzw@e
times by halogen, hydroxy, alkoxy, amino,

alkylamino or dialkylamino;
R is hydrogen; and
A 1§ =CH-.

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

wherein

R! is a pyridyl group optionally substituted with

halogen, nitro, amino, -Z-alky};
wherein the alkyl group is optionally substituted one or several

times by halogen, hydroxy, alkoxy, amino ,
alkylamino or diatkylamino;

R* is hydrogen; and

A is =CH-.

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

wherein
R' is a thienyl or benzimidazoly!l group optionally substituted with
-Z-alkyl;
Z is a single bond;
R* is hydrogen; and

A is =CH-.



25
2-Chloro-N-(2-{3-[2-methoxy-l.-methoxymethyl-ethylcarbamoyl]-phenyl}-3
H- imidazo[4,5-b] pyridin-6-yl)-benzamide; 2-Chloro-N- [ 2- (6-morphol i
Wity 4obdrnnighin-3-y1)-3H-imidazo [ 4,5-b] pyridin-6-yl | - benzamigeiWd13sso
2006/066913 PCT/EP2005/013850 -27 2-Chloro-N-
[2-(4-methanesulfonyl-phenyl)-3H-imidazo [4,5-b]pyridin-6-yl] -
benzamide;
Gyl R G i A L s N
[Bigh¢2eimethoxy-ethyl)-amino]-3-fluoro-phenyl}-3H-imidazo[4,5-
b]pyridin-6-yl)-2-chloro-benzamide; and 2-Chloro-N-{ 2- [
2-(3-métho)cy-préify ey RRieRiRIy sshsiitntfg R 4 dthree, preferably
blpyridin-6-yll-benzamide. Ametbreivertibwdimdnt of the invention are the
compounds according to foraibad, nkbydasiain-8(ds @Hpherbgrap
optionally substituted one th‘{H?ﬁx}}ﬁ’{SﬁQE@QiXylg’”e or two times with
-X-alkyl; and the alkyl group is optionally substituted one or two times by
alkoxy ; X'is -0- opr Nyl &2 isphyaingern B2 radR3independently
represent hydrogen, chloringeé%gwﬁgpjﬁgikﬁﬁ is hydrogen; and A is
=CH-. Such compounds, for example, may be selected from the group
consisting of: 20 354 all alkyl groups are optionally substituted one or two times by

2-Chloro-N-(2-phenyl-IH-pytrolo[2. 3-Blpyridin-owh-benzamide;
2-Ch|oro-N-{2-[3-(2-methoxy’-%té&y% pﬁgﬁi[/l -Illggfgyrr%ﬁ’)[z,3-b]pyridin-5-y|}
; genzami_(;e: 2-Mgthory-T-(2soheqglhL, Ry TIRE &b IvietioyRmd;
-benzamide;
2,4-Dictioro-N-(2iphenyle bbpyaololR;3-b]pyridin-5-yl)-benzamide; 25
2-Chloro-6-methyl-N-(2-phenyl-IH-pyrrolo[2,3-b]pyridin-5-yl)-benzamide;

R is hydrogen or alkyl, wherein the alkyl is optionally substituted

one or two times by alkoxy;

R*and R’ independently represent hydrogen, halogen, nitro, amino, alkoxy
or alkyl; and

R is hydrogen.
Such compounds, for example, may be selected from the group consisting of:

2-Chloro-N-{2-[3-(3-methoxy-propionylamino)-phenyli-3H-imidazo[4,5-
b]pyridin-6-yl}-benzamide;

2-Chloro-N-{2-[4-(4-methyl-piperazin-1-yl})-phenyl}-3H-imidazo[4,5-b]pyridin-
6-yl}-benzamide;

2-Chloro-N-{2-[3-(2-hydroxy-ethyl)-phenyl]-3 H-imidazo[4,5-b] pyridin-6-yl}-

benzamide;

2-Chloro-N-(2-{3-{2-methoxy- 1-methoxymethyl-ethylcarbamoyl]-phenyl}-3H-
imidazo[4,5-b]pyridin-6-yl)-benzamide;

2-Chloro-N-[2-(6-morpholin-4-yl-pyridin-3-y1)-3H-imidazo{4,5-b}pyridin-6-yl]-

benzamide;
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N- [2-(3-Acetylamino-phenyl)-1 H-pyrrolo [2,3-b]pyridin-5-yl]-4-methoxy-

benzamide; WO 2006/066913 PCT/EP2005/013850 -28

2-Methyl-N-(2-phenyl- 1H-pyrrolo [2,3-b] pyridin-5-yl)-benzamide;

war Sibkargepsmethoxy-N-{ 2- [ 3-(2-methoxy-ethoxy)-phenyl pdiEproiaskso

2,3- b]pyridin- 5-yl}-benzamide; 2,4-D ichloro-N- { 2- [

3-(2-methoxy-ethoxy)-phenyl] -1 H-pyrrolo [2,3-b] pyridin-5- 5

yI} benzamide; 4- Methoxy N -{2-[3-(2-methoxy-ethoxy)-phenyl] -1H-pyrrolo
2,3-b] pyridi yI} b oxy-N-{ 2- -
28%8’%6\)]( oxy eny 'Fyllpﬁg gf}l%a{‘?' f'E?lgﬁﬁ?{[gfrTglﬁyrldln'6_y1]“

5 W%ﬁéﬁﬁ&mude 10

R e R ololg oy ez amices o

tt@nz:am e

2-Methoxy-N-{2-[4-(2-methoxy-ethoxy)-phenyl]-1H-pyrrolo[2,3-b]pyridin-5-
y|}1\b e y 2:{@@ hoxy-ethyl)-amino %—Ff)luor(})/%)heny y3H-er1 azo Ep}g

Nﬁ@@d&c@wﬂémphd%hmwpmﬁkpyn@lo[z 3-b]pyridin-5-yl]-2-chloro-

benzam

N- Fz%hqueéﬂzﬁ&n&aw@ﬁﬁ@hwmw A1t RBIYRd IS - brideeHtoro-
befr pariinte$ ¥ {Re(BaAcétylamino-phenyl)-1 H-pyrrolo [2,3-b ] pyridin-5-yI]
-2-methoxy- 20 benzamide; N-[2-(3-Acetylamino-phenyl)-1

H-pp BRI ByART S AR bR e i romy R s 2esAidined dormula 1,
N-{hZiAcetylamino-phenyl)-IH-pyrrolo[2,3-b]pyridin-5-yl]-2-chloro-5-
methoxy benzamide. 25 Another embodiment of the invention are the
compodhds accoiélingheeybernupeptinmllyenbruisd sRerytigesupycferably
optionally substituted one tatireeworafeeablith -X-alkyl; and the alkyl group is

optionally substituted one or two times by alkoxy ;
X is -O- or -NRC(O}-;
R is hydrogen;
R*and R* independently represent hydrogen, chlorine, alkoxy or alkyl;
R* is hydrogen; and
A is =CH-.
Such compounds, for example, may be selected from the group consisting of:
2-Chloro-N-(2-phenyl-1H-pyrrolo[2,3-b]pyridin-5-yl)-benzamide;

2-Chloro-N-{2-{3-(2-methoxy-ethoxy)-phenyl] - 1H- pyrrolo[2,3-b] pyridin-5-yl} -

benzamide;
2-Methoxy-N-(2-phenyl-1H-pyrrolo[2,3-b]pyridin-5-yl)-benzamide;
2,4-Dichloro-N-(2-phenyl-1H-pyrrolo[2,3-bipyridin-5-yl)-benzamide;
2-Chlore-6-methyl-N-(2-phenyl-1H-pyrrolo[2,3-b]pyridin-5-yl)-benzamide;

N-{2-{3-Acetylamino-phenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl]-4-methoxy-

benzamide;
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one or two times with fluorine, nitro, amino, -C(O)OH, heterocyclyl, WO
2006/066913 PCT/EP2005/013550 -29 S(O)2NH2 or -X-alkyl; and the
alkyl group is optionally substituted one or two times by hydroxy, alkoxy

weor dishadamino; X is -NR-, -0-, -5-, - , -S(0)2-, -S(0)-, -NRC(®1orp4o(E)NRs;
5 It is hydrogen or alkyl, Whereln the alkyl is optionally substituted one or
two times by alkoxy; R2 and R3 indepgndently represent hydrogen,
halogen, nitro, amino or alkyl; R4 is hydrogen and A is =N-. 10 Such
com ounds, for example may b cte rom he group consisting of

MRS oo SR S

Zpﬁtéw SH-RHEAE fr B T RAj58HISmide;
2 %Rfm ey 'm'dat% pt%tgyt qia-G¥itof2,3-
2 B}BYHS“NS(Z bh@?ﬁ?l’rﬁiifdlmldazo[4 5 b]pyrldln -6-yl)-benzamide;

R e R

daz6
py}‘i&hheﬁzwlé‘enzamlde N- (2 Phenyl 3H imidazo [4,5-b ]

”%%S@;%ﬁ s R e e g2l pyridin -1

py Pefiruge. benzamlde 5- Amlno 2 -methyl-N-(2-phenyl-3 H-imidazo [4,

5-b] pyrid i -benz mld
o s N (TS PR SR SIS e
2-Chibreentagpdsa-(2-diethylamino-ethoxy)-phenyl] -3H-imidazo [4, 5-b]

pyridin-6- yl}-benzamide; 2-Chloro-N- 4- (2 etho y-ethoxy)-phenyl ]
-3 %dﬂaa%w&*‘bﬁzp%’ram.lé?ywrﬁﬂaﬁz% D8 55D bengamide?

-N5{ oxY, tho phenylly3H-imidazol: 6-
yl]g{;t3 %T%(% EB oro f§ m@g enﬁ § t?krdélzno%[ %PJZOXQGWT
JHEABIYA -benzamide;
2-Methoxy-N-{2-{4-(2-methoxy-ethoxy)-phenyl}-1H-pyrrolo{2,3-b]pyridin-5-yl}-

benzamide;

N-{2-(3-Acetylamino-phenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl}-2-chloro-

benzamide;

N-{2-(3-Acetylamino-phenyl)-1H-pyrrolo[2,3-b]pyridin-5-yli-2,4-dichloro-
benzamide;

N-[2-(3-Acetylamino-phenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl}-2-methoxy-

benzamide;

N-{2-(3-Acetylamino-phenyl)-1H-pyrrolo{2,3-b]pyridin-5-y1]-2-chloro-6-methyl-
benzamide; and

N-{2-(3-Acetylamino-phenyl}-1H-pyrrolo[2,3-b}pyridin-5-yl}-2-chloro-5-
methoxy-benzamide.

Another embodiment of the invention are the compounds according to formula 1,

wherein

R is a phenyl group optionally substituted one to three, preferably
one or two times with

fluorine, nitro, amino, -C(O)OH, heterocyclyl,
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WO 2006/066913 PCT/EP20051013850 -30 2-Chloro-N-
[2-(4-morpholin-4-yl-phenyl)-3H-imidazo [4,5-b] pyridin-6-yl ] - benzamide;
2-Chloro-N-{2-[4-(4-methyl-piperazin-1-yl)-phenyl

wiedtdebmédazo[4,5-b]pyridin- 6-yl}-benzamide; 5 PCT/EP2005/613850

2-Chloro-N-{2-[3-(2-hydroxy-ethyl)-phenyl]-3H-imidazo[4,5-b}pyridin-6-yl}-
benzamide; -29 -
3-[6-(2-Chloro-benzoylamino)-3H-imidazo[4,5-b]pyridin-2-yl]-benzoic acid;

3-(6-(2-chlorobenzoylamino)-3H-imidaz 5-b .
pyridin-2-y|)-N-(3-methoxy-’é@§§/§%é’ﬁ§§[ﬁﬁgi ki the alkyl group is

3-(6-(2-chlorobenzoylamin®PSFRAN RSB S bRsyRaife S REBEtEHM-
benzamide; 2-Chloro-N-(2-£8«d2¢nrethdwjamino;
[-methoxymethyl-ethylcarbamoyl]-phenyl }-3H-
imidazaf4,5-b}pyriciNs-yihetrzathite; 2(Ohtord)- or -C(OINR~;
2-(3-methylsulfanyl-phenyl)-3H-imidazo [4,5-b] pyridin-6-y1] 15 |
benzanfide; 2-ChibRSReBY A kBSh 5@#%%%?%‘1}'4%%?}]“”“
pyridin-6-yl]-benzemidietwo times by alkoxy;
2-Chloro;N-[2-(4-nitro-phenyl)-31-l-imidazo[4,5-b]pyridin-6-yl]-benzamide;
2-ChlorB-RAfR(4-HEtRSASGIER AR REAY N SI9SRHdSRSTR, BIBT g MAIR- SIS
benzamjde; 20 b and
2-Chlord-N-[2-(3-hethaH&8uilinyl-phenyl)-3H-imidazo[4,5-b}pyridin-6-y11-
benzamyjde; ‘s =N-.
2-Chloro-N-[2-(4-methanesulfonyl-phenyl)-3H-imidazo[4,5-b)pyridin-6-y1] -

beszanige, Nidds (B vninpiphanybe3bktbaidaaa the group consisting of:
[4,5-b)pyridin-6-yl)-2-chloro-benzamide; 25

N-[RdBisAcetylamirnaspiiehit)ididoimidahofddbrbipyliidier6uyild2-chloro-
benzamide; and N- (2-{ 4- [Bis-(2-methoxy-ethyl)-amino] -3-fluoro-phenyl }
-3R-frhidez6-faesybiNyAdmes 13- ehidre etrldriridinvird 2 bosoe6913
PCT/PP20051013850 = . . .
2-Bromo-N-(2-phenyl-3H-imidazo(4,5-b]pyridin-6-yl)-benzamide;
2-Methyl-5-nitro-N-(2-phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-benzamide;
2-Chloro-5-nitro-N-(2-phenyl-3H-imidazo{4,5-b] pyridin-6-yl)-benzamide;
N-{2-Phenyl-3H-imidazo[4,5-bipyridin-6-yl)-benzamide;

2-Chlore-N-{2-[3-(3-methoxy-propionylamino)-phenyl]-3H-imidazo[4,5-
b]pyridin-6-yl}-benzamide;

5-Amino-2-methyl-N-(2-phenyl-3H-imidazo[4,5-b]pyridin-6-yl}-benzamide;
5-Amino-2-chloro-N-(2-phenyl-3H-imidazo[4,5-b]pyridin-6-yl}-benzamide;

2-Chloro-N-{2-[4-(2-diethylamino-ethoxy)-phenyl]-3H-imidazo[4,5-b| pyridin-6-

yl}-benzamide;

2-Chloro-N-{2-[4-(2-methoxy-ethoxy)-phenyl] - 3H-imidazo{4,5-b| pyridin-6-yii-

benzamide;

2-Chloro-N-{2-{3-(2-methoxy-ethoxy)-phenyl | -3H-imidazo[4,5-b]pyridin-6-yl}-

benzamide;

2-Chloro-N-{2-(3-nitro-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-benzamide;
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-31 Another embodiment of the invention are the compounds according to
formula |, wherein R' is a heteroaryl group optionally substituted one or
two times with heterocyclyl or -Z-alkyl; and the alkyl group is 5 optionally

v Bsfiiged one or two times by alkoxy; Z is a single bond ¢gsNRzadRd$3850
hydrogen; R2 and R3 independently represent hydrogen or halogen; R is

hydrogen; and 10 A is =N-. Such compaounds, for example, may be
selected from the group consisting of.

2-Chloro-N-(2-thiophen-2-yl-3H-imidazo[4,5-b]pyridin-6-yl)-benzamide;
SR AAN ARSI SRR L S BBy AR o
2-Bhieronlk; [ 2-(2-methyl-pyridin-4-yl)-3H-imidazo [4,5-b] pyridin-6-yl) 15
benzamide, 2-Chloro-N- E\M(G methyl-pyridin-3-yl)-3H-imidazo[4,5-b]
pyAdiiergiNdéraltienst L[’ZPfiaﬂnB]éﬂia}}?Pﬁ/héﬁ-S"-WWiﬁﬂ’é@i‘éd‘“'
[4,6-0}}pynidinibey| | -2-chloro- benzamide; 20

2-Chloro-N-[2-(6-morpholin-4-yl-pyridin-3-yl)-3H- |m|dazo[4 5-b]pyridin-6-yl]
- bérfzhlnieldl-4hiP A hdroxx by R iz thidxiit ]&mm‘} l1-y))

-3 eimpididda [4,5- b]pyridin-6-yl]-benzamide. 25 Stlll another embodiment
of the invention is a process for the manufacture of the compounds of

fortnlfid 3 Ghtere e ge) vihecompBuimibEsbH AP INAID 200408 o rsid;

PCT/EP2005/013850 -32 H2N flJA R1
3-(6-(2-chlorobenzoylamino)-3H-imidazo|4,5-b | pyridin-2-yl}-N-{3-methoxy-

propyl}-benzamide;

3-(6-(2~chlorobenzoylamino)-3H-imidazo[4,5-b} pyridin-2-yl)-N-isopropyl-

benzamide;

2-Chloro-N-(2-{3-[2-methoxy-1-methoxymethyl-ethylcarbamoyl]-phenyl}-3H-
imidazo{4,5-b]pyridin-6-yl)-benzamide;

2-Chloro-N-{2-{3-methylsulfanyl-phenyl}-3H-imidazo[4,5-b | pyridin-6-yl -

benzamide;
2-Chloro-N-[2-(4-sulfamoyl-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl}-benzamide;
2-Chloro-N-{2-{4-nitro-phenyl)-31-imidazo[4,5-b] pyridin-6-yl]-benzamide;

2-Chloro-N-{2-{4-methylsulfanyl-phenyl)-3H-imidazo[4,5-b] pyridin-6-yl]-
benzamide;

2-Chloro-N-[2-(3-methanesulfinyl-phenyl}-3H-imidazo{4,5-b]pyridin-6-yl]-

henzamide;

2-Chloro-N-[2-({4-methanesulfonyl-phenyl)-3H-imidazo{4,5-b] pyridin-6-yl]-

benzamide;
N-[2-(3-Amino-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl}-2-chloro-benzamide;

N-[2-(3-Acetylamino-phenyl}-3H-imidazo[4,5-b]pyridin-6-yl]-2-chloro-

benzamide; and

N-(2-{4-[Bis-{2-methoxy-ethyl)-amino]-3-fluoro-phenyl}-3H-imidazo[4,5-
blpyridin-6-y1}-2-chloro-benzamide.
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N N H formula Il, wherein A and R' have the significance as given in
formula | above, 5 is reacted with a compound of formula Il R2 R 3
_0__~OH R4 O formula lll, wherein R2, R3 and R4 have the

walghifigaees given above for formula |, and wherein the casepibisoaeidsse
group is activated before the reaction, 10 to give the respective compound
of formula I, (c) said compound of farggula | is isolated from the reaction
mixture, and (d) if desired, converted into a pharmaceutically acceptable
salt. 15 The derivatives of the general formula | or a pharmaceutically
actaptanl eI REREXT N A BY BRapa BBy RRY B Gce s isdirtaple b
applieetite for the preparation of chemically-related compounds by the
one skilled in the art. Such processes, when used to prepare the _
derivatifes of fornA&efergr e SRARRRER R W‘-‘%ﬁ‘:‘ééﬁ[‘g‘b‘l’é AqfrodimErEsh
are provided as a further fedteteecofthédnvendtioh amditheelitidstratedsby the

following representative exappiasgfsehamedloandrdwe miichy umless
otherwise stated R', R2, R3, R4 and A have the significance given herein

before fér formulaid a WRI2OOEI0668R3 PCT/EP2005/0138511 -33
Necessary starting materials may be obtained by standard procedures of
organicRchemistrys Intdeogeaparation of such starting materials is described

within the accagmpanying examples. Alternatively pecessary starting
materiafs éFé Bbtd Bf’@%ﬂ'}kr’i‘éﬂ’(’iﬁﬁﬁéﬁf%%ﬁh‘?&g%ﬁffb'se illustrated

which are within tgq%}gégi)gear{ya%ill of 5 an organic chemist.

A is =N-.
Such compounds, for example, may be selected from the group consisting of:
2-Chloro-N-{2-thiophen-2-yt-3H-imidazo[4,5-b|pyridin-6-yl}-benzamide;
2-Chloro-N-{2-thiophen-3-yl-3H-imidazo{4,5-b}pyridin-6-yl}-benzamide;

2-Chloro-N-{2-(2-methyl-pyridin-4-y1)-3H-imidazo[4,5-b] pyridin-6-y1)-

benzamide;

2-Chloro-N-[2-(6-methyl-pyridin-3-y1})-3H-imidazo[4,5-b] pyridin-6-yl]-

benzamide;

N-[2-(1H-Benzoimidazol-5-yl)-3H-imidazo[4,5-b] pyridin-6-yi]-2-chloro-

benzamide;

2-Chloro-N-[2-(6-morpholin-4-yl-pyridin-3-yl)-3H-imidazo[4,5-b]pyridin-6-vyi]-

benzamide; and

2-Chloro-N-{2-{2-(3-methoxy-propylamino)-pyridin-4-yl|-3H-imidazo[4,5-
b)pyridin-6-yl}-benzamide.

Still another embodiment of the invention is a process for the manufacture of the

compounds of formula I, wherein

{a) the compound of formula II
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Scheme 1 The manufacture of the compounds of formula | varies
according to the nature of "A" in formula 1. The compounds of the present
invention wherein "A" is =N- can be prepared according to scheme 1, and

wayewamedd-A. Y NH step la Y step 2a OHC-R' N Y = Br H2Nrd¥ 200803450

N NH step 1b N N step 2h II' ~2 HOOC-R'H Y=NO2 N N IV V-AH II-A
R2step3R3HNN \1 a'/loff RO3N.R N R.H 10 I-A In scheme 1, R/,
R2, R3 and R4 have the significance as given above for formula | and Y
is bromine (for the route via step 2a) or nitro (for the route via step 2b).
Step la la: Condensation of an aromatic aldehyde with a
2,3-diamino-pyridine derive &V can carried out at elevated
temperatures from 60 to 200C suit Bolvent like acetonitrile,
nitrobenzene, N,N-dimethylformamyige (DMF), dimethylsulfoxide (DMSO),
xylene, or methoxyethanol, optionally in thik presence of an oxidizing
agent like oxygen or an iron (Ill) salt or sulfur, or 2,3-
dichIoro-5,6-dicyano-p-benzoquiqg;}glgglap). Step Ib: The condensation
with an aromatic carboxylic acid, or a suitable derivative 20 thereof, with a
2,3-diamino-pyridine derivative of formula IV can be achieved at
temperatyesin g sa006f100:3306wWith gicantdeansatinn seagent like
polyphosphoric acid, POC13, or P4010, optionally in mixture with methane

sulfonic | )
is reacted with a compound of formula HI

R2
OH
R’ o)
formula I,

wherein R% R? and R have the significance given above for formula 1, and

wherein the carboxylic acid group is activated before the reaction,
to give the respective compound of formula I,
(c}  said compound of formula [ is isolated from the reaction mixture, and
(d) if desired, converted into a pharmaceutically acceptable salt.

The derivatives of the general formulal or a pharmaceutically acceptable salt
thereof, may be prepared by any process known to be applicable for the preparation
of chemically-related compounds by the one skilled in the art. Such processes, when
used to prepare the derivatives of formula I, or a pharmaceutically-acceptable salt
thereof, are provided as a further feature of the invention and are illustrated by the
following representative examples of scheme 1 and 2, in which, unless otherwise
stated R, R%, R?, R* and A have the significance given herein before for formula 1.
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acid. WO 2006/066913 PCT/EP2005/013850 -34 Step 2a: In the
compounds of formula V-A, wherein Y is bromine, such bromine can be
replaced by an amino group by heating in agueous ammonia in the

woresreneey 10f a catalyst like CuSO4 or Col. A solubilizing corsolvenibhlégssso

N-methylpyrrolidone (NMP) or dimethyl acetamide can be added, and the
reaction is carried out at 5 temperatures of 1.00-180C in a closed vessel.
Alternatively, the amino functionality may be introduced in protected form
as a tert.-butoxycarbonylamino substituent via coupling under standard
HAYRRAEA B AR dRSHAtOHAY (R EXAMEsteD AR B fies Wstithpigntic
butbseetand he pakpicimicatalyshlike Mo (dbeg8ams aipﬁabphmeth'glaﬂ@h
likgctidriginfidly kAR pleospbanalvéiepakahokthegomperinds ef fbrmalse
V-gy M%ﬁ!@%#ﬁé@ﬁﬁ% P&&%@é’ﬁﬂﬁﬂﬁ@dt%ﬁﬂféwmm |SHRCGRMPISRES of
standard nditions such as heterogeneous hydrogenation with Pd on
chﬁ?@d%‘ﬁ%‘t&%ﬂdgﬁawst in solvents like methanol, ethanol,
tetrahydrofuran (THF), or ethyl acetate, at room temperature or up to 15
80&chanby homogeneous hydrogenation with a Pd catalyst and triethyl
ammonium formate in a solvent like methanol at reflux conditions. The
reduetiar samals o canipd ok with basia Metads dikeidaiy o6 the inaacidid
media ATl PRAShAGUER éﬂ%rzggm IRt 8 19,140G,

Another suita ucta would mmonium sulfide in water or
méharBreR T UEngHRieTs Naed 2 armsthliformamide (DMF). Step 3:
Acylation of the amino moiety on the compounds of formula 11-A can be
doge with aggpprogaatg car, oxyllc acid of formaadll in a two step
proc “In *the fE-Btep, t Ry icacidafihe formti gmes
activ reactpno is carri ,J%ian inertsspbsent or di hep f R
example, in CF Ehlordfetane, 25 djgxéne, tetrafiybitefuran (THE) or N
N,N- dlmethylformamlde (ZDMF) in the presence of an activating sigent.
Swtable activating agenfs are, for example, oxalyl or thionyl chloride,

mdfe; i hydqoxybenzotrlazole N,N'-

R o]

l-A

In scheme 1, R, R%, R* and R* have the significance as given above for formula I

and Y is bromine (for the route via step 2a) or nitro (for the route via step 2b).

Step la: Condensation of an aromatic aldehyde with a 2,3-diamino-pyridine
derivative of formula IV can carried out at elevated temperatures from 60 to 200°C
in a suitable solvent like acetonitrile, nitrobenzene, N,N-dimethylformamide
(DMF), dimethylsulfoxide (DMSO), xylene, or methoxyethanol, optionally in the
presence of an oxidizing agent like oxygen or an iron {Il} salt or sulfur, or 2,3-

dichloro-5,6-dicyano-p-benzoquinone (DDQ).

Step 1b: The condensation with an aromatic carboxylic acid, or a suitable derivative
thereof, with a 2,3-diamino-pyridine derivative of formula IV can be achieved at
temperatures in the range of 100-220°C with a condensation reagent like
polyphosphoric acid, POCls, or P40, optionally in mixture with methane sulfonic

acid.
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ethylcarbodiimide (EDC), 2-morpholino-ethyl-isocyanide (MEI) and the
like. 30 Other activating agents can also be used and are well known to
the skilled artist. The activated carboxylic acid derivative (e.g. the acid
wehtosiglelaan be sometimes isolated as intermediate. Nevetthelesssihesso
reaction is often carried out in a one-pot procedure without isolation of the
activated carboxylic acid intermediate4 In the WO 2006/066913
PCT/EP2005/013850 - 35 second step, the amine of formula 11-A is
reacted with the activated carboxylic acid yieldin theycompounds of

forisBIR%- 1) PRISTRRCHBR i fpRWaye E et opyjne, such bromine
N Nedimestiydadiiop yieime g DMAP hentar e diketbaarexcassi o tiearbogylic
acidls efiformiita dhiDysed usimubindnits acylalvent GRdhe rihgterocyidiee
COfRGBY 999%6%1 Q&Ma@r&ln%@mw bissagulaiediietmediaieocan:

be cleaved ga&;}/ gl eﬂs&r(e}gse no-¢ cylated compound by subsequent
tre SRR A MO R 1A\t edr Fisthanol at room temperature.

Scheme 2 The manufacture of the compounds of formula | varies
acsbedingvidythbaatire dhintOcatiin formedaritrddveedom pockadsdfdiie as a
presentouentionWwhaisin 'Bbisiait AR baprepared AceRrding tiartwig/
Z?g@%ﬁgﬁ%gﬁﬂﬁﬁgm?&ﬁ% PEZWH 3180:¢ %%}%&ﬁ&qﬁe%%ttgh%e and/ aN
H R ofﬁtﬁl\%ﬁt Ak R |rP%8H%ﬁW5 PR R AR R
hawkoshbasignificance as given above for formula 1. Step 4: An
ethynyl-arene can be coupled with 3-bromo-5-nitro-pyridin-2-ylamine
Step 2b: For the compounds of formula V-A, wherein Y is nitro, the reduction of
the nitro group is accomplished by standard conditions such as heterogeneous
hydrogenation with Pd on charcoal as the catalyst, in solvents like methanol,
ethanol, tetrahydrofuran (THF), or ethyl acetate, at room temperature or up to
80°C; or by homogeneous hydrogenation with a Pd catalyst and triethyl
ammonium formate in a solvent like methanol at reflux conditions. The reduction
can also be carried out with base metals like iron or tin in acidic media like acetic
acid or aqueous HCl, from room temperature to 120°C. Another suitable reductant
would be ammonium sulfide in water or methanol, or tin {I1) chloride in N,N-
dimethylformamide (DMF).

Step 3: Acylation of the amino moiety on the compounds of formula 1I-A can be
done with an appropriate carboxylic acid of formula Il in a two step procedure. In
the first step, the carboxylic acid of the formula IIT becomes activated. This reaction
is carried out in an inert solvent or diluent, for example, in dichioromethane,
dioxane, tetrahydrofuran (THF) or N,N-dimethylformamide (DMF) in the
presence of an activating agent. Suitable activating agents are, for example, oxalyl or
thionyl chloride, isobutyl chloroformate, N-hydroxybenzotriazole, N,N’-
carbonyldiimidazole, dicyclohexylcarbodiimide, N-{3-dimethylaminopropyl)-N'-
ethylcarbodiimide (EDC), 2-morpholino-ethyl-isocyanide {MEIl) and the like.
Other activating agents can also be used and are well known to the skilled artist,
The activated carboxylic acid derivative (e.g. the acid chloride) can be sometimes
isolated as intermediate. Nevertheless the reaction is often carried out in a one-pot

procedure without isolation of the activated carboxylic acid intermediate. In the
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15 under standard conditions of the so called Sonogashira reaction, with a
copper catalyst like Cul or CuCl, and a palladium catalyst like
PdC12(PPh3)2 or PdCI2(PhCN)2 / PtBu3, and a base like triethyl amine
W slists@bepyl amine, in an inert solvent like tetrahydrofurgi-{Jepkhs/a13850
dioxane, N,N-dimethylformamide (DMF), or acetonitrile. The reaction
proceeds at room temperature or higher, up to 20 160C . WO
2006/066913 PCT/EP2005/013850 -36 Alternatively, the ethynyl-arene
MaY. f'rS& fs.converied 1y ommo'i? eactive alkynyl (}JeZQcPr erd r'VaH}:’% By
procedures known in the art: arene Is eprotonatedr Wi
strasﬁbiwaﬁqwquﬁ%mﬁfﬂrfs%rh@/ iﬁ/}awﬁﬂi?}r ?ﬁ‘fé?ﬁ@éﬂb’t@%’éﬁt@es
reastethviimZih@ 12 a6 BuRiSr@Did A athéebkired zinc or tin 5
intermediate. These may subsequently be coupled to the bromopyridine
under standard cross coupling conditions, for instance by catalysis by a
paliteirepindspthionybomisles! kel HPh )4 b sipdGa@PLag)Rtmn on the
PdRéebala i PiRe3dn seluenis. ikendimethybacatamide-defraby diefuraiate
(THE, @r [QeRCRI6P>: &Mk%ﬁ@@f}%@%@kﬁvaaeeeﬁ%mﬁ@a&? QIR

pyrrole ring can be achieved th b¥ﬂ %atrr]erjtlt with a base I|ke potassium
tert: BUTE toxide! pof'éssolﬁlr%'ﬂy&rﬁe Sre'S8aN A BIRBXHRAR 4R fert solvent
like N-methylpyrrolidone (NMP), tetrahydrofuran (THF), or

N, Sctiimethylformamide (DMF), or ethanol, at temperatures in the range
from room temperature to refiux. Alternatively, the base can be replaced

by aheatalyshlike Calibka Stgpthandf Siepula Thess steprdig: analegausdaf
Ste&%%&%ﬁfaep %h%rz%%p%%am hARONG ¢ %%E&ﬂk%ﬂlﬂ%%e%s L&y

group R', R2, R3 and R4 may not be inert to the conditions of the
syrhﬁ@’ﬁ%aéﬁhﬁé?féié%g&&ﬁ}?fﬁ%ﬂ ARV SRYHRAY Pequire protection by

standard protecting groups known in the art- For instance, an amino or
hydroxyl 20 group maybe protected as a tert.-butoxycarbonyl derivative.

AIt@rNﬁ%ometegubstltL@ms nay derivegl.ftom others at the end of
the reagtiof) sequghcg_Kior inst nce , @ compound of formul ayy
synthesiZéd B¥aring a nitro- or annéthexycarbonyl or an alm
substituent on the group R', whichvsubstituents

2
step 8 m step 7 —@\(
H N
-8 H

In scheme 1, R', R%, R® and R* have the significance as given above for formula L.

Step 4: An ethynyl-arene can be coupled with 3-bromo-5-nitro-pyridin-2-ylamine
under standard conditions of the so called Sonogashira reaction, with a copper
catalyst like Cul or CuCl, and a palladium catalyst like PdCl;{(PPhs), or
PACL(PhCN); / PtBus, and a base like triethyl amine or di-isopropyl amine, in an
inert solvent like tetrahydrofuran (THEF), dioxane, N,N-dimethylformamide
(DMF), or acetonitrile. The reaction proceeds at room temperature or higher, up to
160°C .
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are finally converted to an amino-, acylamino-, or alkylsulfonylamino
substituent, 25 or to a carboxamide substituent, or to an alkylsulfinyl or
alkylsulfonyl substituent by standard procedures. The compounds of the
wgenssakéorsnula | can contain one or several chiral centers PEREEADSHISHS)
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, 30 diastereomeric salts which can be separated by
crystalllzatlon are formed from th%rsa‘g:emlc mixtures b reaction with an

optlicmtivetiv e clOYERTERENgY T YRYEAIE KR m%"r?déﬁ%“é% ,Y“ﬂ‘
malic acids ladtiivatiict drcamgtirssifmyacia. WOBH0BOEEYT-arene is
PQd/RR2A05/613850 stidhAltasaalivelysepaidtion ofhfenantiotienyicain

algq e AENEVRELIPK Péi&gd mfpmgﬁa@@sm ehirplHBL Gephases whigh
are commermajé available ?h' ounds agctor%_‘ tr%tho sent
elr

inVESHBFASY B358 |W%F1elfb i phafmaceutica y ac m:"’e Salts.
Tﬁéﬂ’éﬁﬁﬁi"ﬁ?&%n‘faééﬁh%ﬁﬁi‘é‘&%ﬁta%k ’é’éi?“‘s rBferay¥sriie r?uds’ﬁ‘éﬁ lum
acitleagiiitior saits dikb #deRablditiorP 6k APlas retalid b Diol Btficain solvents
efigctivaness aed Arepertiasyat sha-compeynsssbéaemula | and are
formed from suitable non-toxic organic or inorganic acids or organic or
inorganic_bases. Ag?g addition salts nclude for exam le those cg)erlv q
fro b e 45 125 ARVAS ROEBERHE 21 S S Rieve
hy@brotmeﬁmammasmm hesadide m@éﬂmuteacuhum&epmﬁw ah%rlﬁﬁnef

aciddand thoseideriyeddionmerganivacidikeuth astpytpjusriidsutforiidMP),
aC{%ﬁ%’&%\éh%@'Qmﬁ fhanesuferismagifiaxaliniaeidpsucsinie agidneilriar

acid, malic acid, lactic acid, fumaric acid, and.the, ke, %ﬁté@m%@g@'qnesoaa'tg
mcﬁﬁ'&%‘i ose erlveaq‘%om ammonium, potasswm sodlum and

quérehsarpasriifiG iy bib%des, such as for example,
tetramethylammonium 15 hydroxide. The chemical modification of a
phewpaceitinah COMRQEBGINGQ ansiljiss dctSetndumaveltknauetascheme 1
phgggq,gceutlcal chemists in order to obtain improved physical and
chemical stability, hygroscopicity, flowability and solubility of compounds.
It is for example described in Stahl, P. H., and Wermuth, G., (editors),
Haﬁﬁﬁb@l@@?sph’amﬁa‘é@mﬁéaﬁrsaﬂsRV&Ia& H%‘lﬁieﬁcdréﬁlﬁﬂbzs’%&ﬁrt to the
(V@AY richh 26y (2081R) seq Bastinddih et ahgve rganic: ProguiReamoBeon
(Z%Q}aﬂakégﬁ)tecting groups known in the art. For instance, an amino or hydroxyl

group maybe protected as a tert.-butoxycarbonyl derivative. Alternatively, some

substituents may be derived from others at the end of the reaction sequence. For
instance, a compound of formula I may be synthesized bearing a nitro- or an
ethoxycarbonyl or an alkylsulfanyl substituent on the group R, which substituents
are finally converted to an amino-, acylamino-, or alkylsulfonylamino substituent,
or to a carboxamide substituent, or to an alkylsulfinyl or alkyisulfonyl substituent

by standard procedures.

The compounds of the general formulal 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-

tartaric acid, mandelic acid, malic acid, lactic acid or camphorsulfonic acid.
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The compounds according to this invention and their pharmaceutically
acceptable salts can be used as medicaments, e.g. in the form of
pharmaceutical preparations. The pharmaceutical preparations can be
warrministered orally, e.g. in the form of tablets, coated tabl@tST/EFagfeéd 3850
hard and soft gelatine capsules, solutions, emulsions 25 or suspensions.
The administration can, however, alsiy be effected rectally, e.g. in the
form of suppositories, or parenterally, e.g. in the form of injection
solytions, The above-m ﬂ?tl%ned Iphglrmac:eutlcal aratl ns be in
‘ﬁ%‘%y prSCARIRY e 'Conipounds according b @f is mfé’ﬁ% A with"®
pwérme@@fmwemrqhﬁﬂ’d&@aé?wbgh.@reawr@rgfri G¥iledin starch

or derivatives thereof, talc, stearic acids or 30 its salts and the like can be
uspgl, fRhexamils.saane el ks daritabirisn caatedistablats feiagaaseir
a”OL“afd glatine ca ?JE - apltapie Qé&fﬁefﬁ%ﬁﬁ%&&?&ﬂ €& Pa%%ew

rimac tlca acc

or examp , Veg ta e olls, Wax s, fat I-solid a dI als
R e e ke i A
arbjavg-A066/06804s3 WO@S/@&@%@OE&@W@@@%@&M&M are
regisred Mdihe giesteaf spfbgelatinaicap suleg rivuiad e cargters torinkheganic

prﬂg&gt@a@&&&ﬁ%&?@mn&ﬁwm AUSmiE %@H@W@%@%@M acids
gly cero ol, ve eO|I an ell? §nti|étaak%£ ﬁ%ers T U osqg]{rles ar
fors‘éxar%sple haturalo %a’r ahe Ais. Semi- ?IQUId or liqui

;

s waxes,

pdykf%ﬁ%?%é’hk@’@%’ﬁﬁ&ﬁ%&&ﬁ&%ﬁ5%}5‘81’5@6%"@6{??%%"@8%?“ s
contebnasreselvativelio sol ubifizeksybtaisiiz ensctivettindoade atih conalisifiens,

sweelanemicalnransdf avarantsd, Satis: fasidyatying dhei @ sinatib oressBes-
buffersma %ﬁgn&agsm@;ea&@%@mﬁ ThEY.5am AseconRinstilatigs,

therapeutlc y valuable substapces. An e bodlmeﬂ3 of the i vintlon |sa

meEHISHRT THRSRTTY DHEGI et gt ThSStMES oY to Torm

ormu a

| abyseaviddnbrediemistbmadifraiith 9k afneBataicanl caBtspabato 2 salt is
adjuuahitsqrnetlidrenmbodiphenhefdhgdhviention is: saitbnedibaunentforved

th%H)%?JATl%tdofdﬁh%%wﬁqu;atﬁ%k&xc@pltm@pmmlﬁtﬁyaqwat&@mhgrcof
faml% Ay nelti q%?%%amApeo e ?ri ”dbog h?q; (?'E " a%ci%ﬂ%g&%s?gﬂors)

medicament for fhe treat

In ammator -, Immunologic é\l
Ceadheoh o He e stise) Mo ER SRR LS A i CaTE™
medismermdomibitrebtméngofic Proc. Res. Dev. 4 (2000) 427-435.

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

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

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

and the like. Depending on the nature of the active substance no carriers are,
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cancer. Another embodiment of the invention is the use of one or more
compounds according to formula | for the manufacture of medicaments
for the treatment of 20 diseases mediated by an inappropriate activation
wof B fantily tyrosine kinases. Another embodiment of the iPVBREIPIS BRSO
use of one or more compounds according to formula | for the
manufacture of medicaments for the ggeatment of cancer. Another
embodiment of the invention is the use of one or more compounds 25
according to formula ] for the manufacture ?f medicarpen s for the .
treMAHRRA GFURIHEARE A it RASEIbER tIR & BIG a g B hotgiers for
disbagesd WOLODE/I6691 3RCTYER 2005013880 c3gHgiottdyols, glycerol,
embadimeniiofiietirvERiiofuinbie ustof dhe opmoneempaufdsexample,
acgarding teformulaas a5 familerosing kingsedpbinitorsARother
embodiment of the invention is the use of one or more compounds
according to formula 1 as cell signaling-regulating and anti-proliferating
agBPRSIB IRt HAFE RTBRIRNIRI GPIROTTOETi O Ther tE B e I s,
costppiliracs vactogdipgute fonmisilEetsiorttrtetreatrrdntaotinflarmrmuatorsalts for
IMPHRRAIOGIC WG DreisedarsiRrhanRichisearats AnoitikaModimeniaf
(heyvatian InfIEUSE QLR OfP A EAURAMIME.O formula | according
to ?ormu a | for the treatment of cancer. 10 A pharmaceutical preparation
was obtained e.g. by using the following procedure: 1. Weigh 4.0 g glass
beatls dmkeditorn tnfidguBeestions iv rinttie BEBHS NI HAIPST Offfe YpBPTe
2. AsabbOndg camptngd tdisfeenseadithaspatuivm sigckdrriex. @géblet 2 with
gelafinsQlutioniyeiapl.Bradsaqlatin solution = 2:1) and vortex. 15 4.
Cap and wrap in aluminium foil for light protection. 5. Prepare a counter
balance for the mill. 6. Mill for 4 hours, 20/s in a Retsch mill (for some

subSeiee SRl holrS aimsER 7 SEh B GTESI N Hm isatet of
witthiswwedayeistef filtap ém@ppm;imq zrfitasion of src family tyrosine kinases.

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

inflammatory-, immunological-, CN§ disorders or bone diseases.

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

cancer.

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

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

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

cancer.

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

inflammatory-, immunological-, CNS disorders or bone diseases.
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20 holder, coupled to a recipient vial by centrifugation at 400 g for 2 min.
8. Move extract to measuring cylinder. 9. Repeat washing with small
volumes(here 1 ml steps) until final volume is reached or extract is clear.
wizBdboegytd final volume with gelatin and homogenise. 25°Tn®Epdo0v@13850
described preparation yields micro-suspensions of the compounds of
formula | with particle sizes betweenzband 10 pm. The suspensions are
suitable for oral applications and were used in the in vivo pharmacokinetic
testln s described below WO 2006/066 13 PCT/EP2005/013850 -40-

ofBthRABR Y- ThdP KB &Y the S5mBolRtSAdedRIFRTIR IS
mvetmdm@@ ifsmibite Asefor afranidy dviasily iressindibifieises was shown by
using the following assay. SRC-Inhibitor-Assay Parameters: 5 Reaction

e EbeNnk &PHF’%RWM%S% RQ): 1Q RM 512 133:R 0 1Q6:nM. 39
9 8 PM.10 PT66 2 lr$‘}%an§l/§buff@r 4 mM,M TCE

PR 18 B e A o
max. 25 pM min. 0.42 nM Material:
Another embodiment of the invention is the use of one or more compounds

according to formula I for the treatment of inflammatory-, immunological-, CNS

disorders or bone diseases.

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

formula { according to formula I for the treatment of cancer.
A pharmaceutical preparation was obtained e.g. by using the following procedure:

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

Add 50 mg compound, disperse with spatulum and vortex.

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

Cap and wrap in aluminium foil for light protection.

Prepare a counter balance for the mill,

I

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

30/s).

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

8. Move extract to measuring cylinder.

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

reached or extract is clear.

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

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

below.
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Eu-labelled phosphotyrosine antibody: - for Lck Cisbio Mab PT66-K, - for
Src EG&G Wallac PT66 Eu-W1024 25 (all commercially available).
Peptides: Ro: NH2-A-E-E-E-I-Y-G-E-F-E-A-K-K-K-K-CONH2, and
wind®gaRe13Ial33-G-Aminocaprylicacid-A-E-E-E-I-Y-G-E-FHET/EP2(05/013850
A-K-K-K-K-CONH2, wherein Jal33 is LightCycler- 30 Red 640-N-hydroxy
succinimide ester; WO 2006/06691348CT/EP2005/013850 -41 whereby
both peptides were synthesized by an optimized solid phase peptide
synthesis protocol (Merrifield, Fed. Proc. Fed. Amer. Soc. Exp. Biol. 21
(15%?‘%25"8}?8&32%@9@ SMP350 peptide synthesizer. Shortly, the
peptide was assembled on 160 mg (22.8 limol scale) of a 5 Rink-Linker
madifiectpijy strieneosalishphase dylgp eatddil)ineomogating kb twwe ity fokd
exgess A ANINGRENScaR Brotactsdiye eRRARALPIRGHdINe labile
Fmoc- and permanent acid labile tert- Bu-, BOC- and 0-tert-Bu-groups
depending on the side chain function. The substrate sequence
Aéjﬁﬁ%%}fﬁﬁﬁéﬁ‘lxﬁwié’éeﬁrib terminal additionally mounted with the
spacer amino acids Aminoeaprylic acid and Glycin. After cleavage of the
N-terripaliemperary protecting group the still attached and protected
peptide was labeled with a51u§'4fold amount of LightCycler-Red 640-N-
hyégox S ccin'mic%e ester ( &r%?ased from Roche Diagnostics 15 GmbH)
an ?ﬁ’é(t% r?ii!‘?'é?’ 1%833 hr%.*f e resin was washed with
Dimethylformadiidé-&9d 1soptdpahol until the eluates of the blue resin got
colourless. Therfully protected gdd labeled peptide was removed from the
soligghase and released frosp the-permanent protecting groups by
treatment with a mixture of 80% trifluoroacetic 20 acid, 10% Ethanedithiol,
5% Thiganisol and 5% Water. The substrate was finally isolated by a
prépsretvieraverse phase ﬁﬂ%%]ﬁcation. The purification yielded
12.2 mg RP-HPLC single péagM TCEP
50 mM HEPES

1,1 % Tween 20
pH 7.3

Enzyme: 2.5 U/ml

Inhibitor: max. 25 pM
min. 0.42 nM
Material:

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

(all commercially available).
Peptides: Ro: NH;-A-E-E-E-1-Y-G-E-F-E-A-K-K-K-K-CONH,, and
Jal33-Ro: Ja133-G-Aminocaprylic acid-A-E-E-E-1-Y-G-E-F-E-

A-K-K-K-K-CONH;, wherein Ja133 is LightCycler-
Red 640-N-hydroxy succinimide ester;
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pure blue material (lyophilisate). The identity was proven by MALDI mass
spectroscopy [2720.0]. 25 Enzymes: Upstate Lek (p56lck, active), Upstate
Src (p60"", partially purified) were purchased from UBI, Upstate Biotech,

WAttt yesolved Fluorescence Assay: Reader: Perkin BAGH AAPap4E350

Viktor 1420-040 multilabel counter; Liquid handling system: Beckman
Coulter, Biomek 2000. ATP, Tweent¥ 20,
4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (HEPES) 30 were

purchased from RO%“% 'gef wa&&%&@gm@\&d\@%gmmg% were

purchased from phine

rs Y.
hydrochloride fﬁ@ép ywagswa%a@fd %@m%dsmvéﬁ%&f%ﬁuﬁ%
fluorescence platePivhs IpURA4EY Porm Z‘-‘al&:sé’h SMIG PaosiBegpthesizer.
PCTIEP20051 613850t rdgephissayDesetiptid nnAbfinsk e e nzyshecis:) of a
pre-incubated fgr, L9 g, %%éﬁé@ %H%@H%;?@'QBQ@ WithsCorrespppging,

amounts of |nh|b|tors accord tf‘:' |nvent

phosphorylatlon PreaRAion i sta aéccf"s r? aarré]é% |Sﬁ|arws1%<at5h 5 rotected by

containing ATﬁerBH@éifﬁdaP&ﬁélpfrébﬂ%lﬁalg&bé%@éﬂ?@?f“&ﬁ.ﬁ@dﬁwe tert-
proceeding of this,réddfioris ithmediatetpuporitpedinging tile selksohled:
fluorescence spagieaCOMmE i@ SHitabieywaleplabB FRACEFEAREKK was N-

IC50-values cap| P(ﬁ QPtanadd fﬁ%{g e, [RAROn RIS DY p?&@g QAR liear
curve fit (XLfit sottware (ID Bu

(C50-src 1050 MRV ECAENE-RE [0 T 4 P 4 Do

0.481 2-10. 135@931286}’]?12"‘3]2131%]816’“12 thezsll atifdzﬁekaad@r@m@ri@eet@e

7-2, 7-3, 7-5,7-6:9-1abkRel with-1o, 13- 0:ld05:0:800 6f G4GhEPARr-Red 640-N-
hydroxy succinimide ester (purchased from Roche Diagnostics
GmbH) and triethylamine. After 3 hrs. the resin was washed with
Dimethylformamide and ILsopropanol until the eluates of the blue
resin got colourless. The fully protected and labeled peptide was
removed from the solid phase and released from the permanent
protecting groups by treatment with a mixture of 80% trifluoroacetic
acid, 10% FEthanedithiol, 5% Thioanisol and 5% Water. The
substrate was finally isolated by a preparative reverse phase HPLC
purification. The purification yielded 12.2 mg RP-HPLC single peak
pure blue material (lyophilisate). The identity was proven by MALDI
mass spectroscopy [2720.0].

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

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

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

ATP, Tween™ 20, 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (HEPES)
were purchased from Roche Molecular Biochemicals, MgCl, and MnCl, were
purchased from Merck Eurolab, Tris(2-carboxyethyl)phosphine hydrochloride
(TCEP ) was purchased from Pierce, 384 Well low volume fluorescence plates was
purchased from Falcon.
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1,12-12,12-4,12-5,12-7, 12-14, 13-1, 14-1 1-4, 1-5, 0.300-3.500
1.000-9.000 10 The following examples and references are provided to
aid the understanding of the present invention, the true scope of which is
Webt0RsytiasiH the appended claims. It is understood that modifidAEASEAFS
be made in the procedures set forth without departing from the spirit of
the invention. 15 Examples Starting4?laterials
5-bromo-2,3-diaminopyridine was purchased from Aldrich.
2 dla(rﬁ?rggrﬁ nltropyrldlne was prepared as described in Cai, S. X., et al,
PY07(1997) 3679 - 3686. WO 2006/066913
PCT/EP2005/013850 -43 The substituted benzaldehydes used are known
in thdiattthndrpyepaisent binditeratlfer gfoveduresSTorimstuneessabition with
deggrligshian4-mesphelivo-hemmaldehyededindMagdblennfn@ml, Then the

Tetﬁ el'gr?ffﬁéoggpg&(ﬂzgjst g@cﬁb Eﬁﬁr%?%Q%gxpﬁ'lgMﬁre, contammg ATP
o-eth benzal 4 82 P %Eassmm}pé/droxt
iy s ehogibenzaldehyal S ELa oMo .
(zx@mm@t@mmp@rr@mwLﬁmrréwdre@ﬁﬂoﬂwewecmfﬁ?@wsﬂﬁéﬁlﬁﬁ%ﬂ
evesjitbing rvaisdissolved, then 5.0 g benzaldehyde were added and
refluxed for 16hrs. The mixture was diluted with water and extracted with
et tat and the anic.pha es W shed [ -
so%ﬁ e e e aﬁ‘é“s‘o %%‘é?%ilﬂ?f%l“p‘f’ag%&%
e GG SRR frRus peineltion HiietergtaetySurrey, U
3-[2-(Tetrahydro-pyran-2-yloxy)-ethyl]-benzaldehyde 2.14 g (7,52 mmol)

2-|2-(3-Bromo-phenyl)-ethoxy]-tetrakigdrepyran in 9 ml dncsBidk were
cooled to E?‘B"(‘I’]ér‘{ﬂ"tfeated dropwsgmﬁh 9,87 ml of 1.6M ﬁg[)ﬂtlon of 15

b ;79 mmol); Afterstirring for-30 mbn é 319
(3 '-_\Q mmn|\4\|5|\| fhmﬂfh\llf '\rmamlue were adrl Pa | rlrnn\nllsb a”u odrring
was contlnued1 1 0.021 0.481

2-1 0.135 0.160

1-2,1-3,1-6,1-7,3-1, 4-1, 4-

2,4-6,4-7,4-8,6-3,7-2,7-3,

7-5,7-7,9-1, 10-1, 11-1, 12- 0.005-0.300 0.040-9.000

1,12-12,12-4, 12-5, 12-7,
12-14,13-1,14-1

1-4, 1-35, 0.300-3.500 1.000-9.000

The following examples and references 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.

Examples
Starting Materials

5-bromo-2,3-diaminopyridine was purchased from Aldrich.

2,3-diamino-5-nitropyridine was prepared as described in Cai, S. X, et al,
J.Med.Chem. 40 {1997) 3679 - 3686.
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for another 15 min at -78 C. The mixture was slowly warmed to room
temperature and stirred for and another 60 min. Water and
dichloromethane were added, the organic phase separated, and the
Wahe®Phase extracted several times with 20 dichlorometRaFF2I5813850
combined organic phases were dried, evaporated and the residue purified
by chromatography on silica in ethyl agetate heptane mixtures. Yield 1,66
g of the title compound as a pale yellow oil. N- (3-Formyl- phenyl) -3-meth

roQﬁ én |d e 7 31 3- methox Qro ioni¢ acid mé/LQD
HiHe %a aml (S [Wf e {ft rea ed WitA"f. 25 ¢ Y
mr‘ﬁf@l)atlﬁr'{tfaﬁ%ﬁﬁﬁ &fnﬂafa%fréaa setiheffsr 1 BR ?bﬁ?nhemgaﬁ
1,08:gd3tamincoenTytadbednoh WeHe Addat 4rid, stirsindpsudiseddrtinued over
night. The solvent was removed and the residue chromatographed on

siligaineth fl}acetat elding 1 lgqlng (3-

Hydroxyme eny met oXxy-propionamide. WO 2006/066913
PCT/EP2005/013850 -44 The above 1,26 g
N-@Wﬁm@@mﬁwr&m%y%dmw@ﬁﬁbpibﬁhm‘derwetreafdi%’s’méd@rg
50(mtatatoagy2ikthg mangahededitpride. Weie asidladandiheimedunail
Stlg&@ymla Qmst%%ﬁ@&wﬁeﬁveb rg%ym%ﬁp@étweyvm@ét%m @ﬂdx@aefer
flltr orated an d? f]ewpgnfl db (?hrtog]cf?é)g)r gcsell eagfqd the
eth ace uée the mixtures Tgort ec mp ound a
cofdﬁﬂéés msesUwh%ﬁea%ﬂéhwe&etwghegfwr%fe ﬁ?ébaréﬁeﬁy%wéuaﬂ
of Bvappdiamirfahphdvylatetytede hyditeratur esproddduresir e tpschilsedn.
in YiSidaldiy 265A, or by alkylation of 3- or 4-hydroxyphenylacetylene by
literature procedures. For instance 3- (2 methoxyetho)cy)phenylacetylene

10 3- drox enylacetylene was heated with 2-
broan%gﬁf'ﬁf‘g{ f?ﬁy@ﬁ%’? %y [g%%otassmm carbonate
(322mg, 2.4mmol) in acetone (5mL) to 110 C in a microwave oven (CEM
Discover)7ier 4bnstlinuies 3 Wateno(iht)wyashadgbetalihéropiureiaidinthéry
Wh@ We%t&egt%i it mewe@m%mwaﬁm kY. hherainbiBRAion of
anlﬁb ere dn over 97%04 1 flJ\ﬁr nd c c%gtratredzughl % géq
02

affor rown oil. The 0| was purlP d by co um romato ra
dlcm%h{&%ﬂ%@ﬁ%yﬁmr@ g were added dropwise and 5t1rrmg was contznued

for another 15 min at -78 C. The mixture was slowly warmed to room temperature
and stirred for and another 60 min. Water and dichloromethane were added, the
organic phase separated, and the aqueous phase extracted several times with
dichloromethane. The combined organic phases were dried, evaporated and the
residue purified by chromatography on silica in ethyl acetate heptane mixtures.
Yield 1,66 g of the title compound as a pale yellow oil.

N-(3-Formyl-phenyl)-3-methoxy-propionamide

0.76 g (7,31 mmol} 3-methoxypropionic acid in 10 ml dry NN-
dimethylformamide (DMF) were treated with 1.25 g (7,71 mmol) 1,1’-carbonyl-
diimidazole and stirred for 1 hr at room temperature. 1,00 g 3-aminobenzylalcolhol
were added and stirring was continued over night. The solvent was removed and
the residue chromatographed on silica in ethyl acetate, yielding 1,26 g N-(3-
Hydroxymethyl-phenyi)-3-methoxy-propionamide.
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methoxyethoxy)phenylacetylene as a colourless oil (247mg, 70% vyield).
'H-NMR (400 MHz; CDCI3): 6= 7.23 (1H, dd, J 8.8, 8.0), 7.08 (1H, dt, J
7.6,1.2), 7.04 (1H, dd, J 1.48, 2.7), 6.94 (1H, ddd, J 1.0, 2.6, 8.3), 4.11
WOPRNE/BRB), 3.74 (2H, 20t, J 4.6), 3.45 (3H, s), 3.05 (1H,RYT/EP20065/613850
Alternatively, 4-(2-metho)cyethoxy)phenylacetylene was prepared from
the corresponding iodobenzene andd#imethylsilylacetylene by
Sonogashira coupling, as described for 4-methoxyphenylacetylene in

23 My e A9 CR SRPRS AT 2R RRY S RRETAIRANR. were
httfisHitessiace BigeiserBdiammensse dinsdspirtoAlts 808 shigeissed
OfiRBA30 1948 0aBAdatpuf oZer(atmtylAhvmuyipre ernsldbetyibaed Abetfdtrate
ankygode-(1 2 8mLatddmmpenivas weded siopwisghp aosolulien of3-ethyl

ethynylamiling 1408 &2 mmebAns R ehyAnIney RYLLINg(DMAP)
(1.5g, WO 2006/066913 PCT/EP2005/013850 -45 12mmol) in

tetrahydrofuran (300mL). The mixture was stirred at room temperature for

2 fubrdtyieterhaolnstyivnss agdedterme! nixdrlainrtnd Whete 4nagino-
expisctga-wwythndiclyl dremethape (2o mi )d &hebed nibi b d 06 R6ics wady

w iWithr 3096 £ifijardecid K@@l tallowac-dy sapitad s ¢ Mhstance,
bicarbonate 5 solution (IOOmL), dried over MgSO4, filtered and
concentrated in vacuo to a[fford 3-(acetylamino)phenylacetylene as a
yeNdar oSt ey w45 IfRT 3 (400 MHzZ; CDC13): 8= 7.62 (LH, s),
7.53 (1H, d, 1 7.7), 7.41 (1H, br.s), 7.28-7.22 (2H, m), 3.06 (1H, s), 2.17
(3B By darivsiphdditfiadenicatiiengcid 23009 6raklordmitatinicvadid in2-
2“}1;%'11?{5& %I&H F%l%é@’?’ftﬁzﬁ}ﬂ&e,dz‘.’mm%%%ﬂél Bﬁ&%’l%n@a%&@gé%ﬁﬁqg,
reflux for rs. The mixture was evaporated under v, ) an
o B R A LG DR VA P Loy r) or 4

adentiBHeo oS Ajokbiasaddit Loibe REIstEaRg Hit atftrr ara Srersd Wit
watehlandatethar@kiorghie TI83 guobthealtitlegenioypoard diisdrimmar MgSOy,
Prﬁdb'ﬁé_@_ ﬁl&a‘m@i@nlrﬂté@_i@hrm[&%@f@r&@ﬂﬂr@lﬂﬂﬂl@ﬁl@i‘ﬂ was purified by
S'me&q{nﬁfp{%—pﬁﬁmﬂe (8i0;,  dichloromethane) to  afford 3-(2-

methoxyethoxy)phenylacetylene as a colourless oil (247mg, 70% yield).

'H-NMR (400 MHz;, CDCla): 8= 7.23 (1H, dd, ] 8.8, 8.0), 7.08 (1H, dt, ] 7.6, 1.2),
7.04 (1H,dd, ] 1.48, 2.7), 6.94 (1H, ddd, ] 1.0, 2.6, 8.3), 4.11 (2H, 1, ] 4.6), 3.74 (2H,
t, ] 4.6, 3.45 (3H, 5), 3.05 {1H, 5).

Alternatively, 4-(2-methoxyethoxy)phenylacetylene was prepared from the
corresponding iodobenzene and trimethylsilylacetylene by Sonogashira coupling, as
described for 4-methoxyphenylacetylene in Tsuji, M., J.Org.Chem. 68 (2003) 9589-
9597-supporting information §5.1-36 -
htip://pubs.acs.org/subscribe/journals/joceah/suppinfo/jo035090£/io035090£si20030
918 025110.pdf.

3-(acetylamino)phenylacetylene

Acetic anhydride (13.8mL, 144mmol) was added dropwise to a solution of 3-
ethynylaniline (14.0g, 120mmol) and 4-(Dimethylamino-)pyridine (DMAP) (1.5g,
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a) 6-Nitro-2-phenyl-3H-imidazo[4,5-b]pyridine 14.05 g
2,3-diamino-5-nitropyridine and 9.68 g benzaldehyde in 250 ml
nitrobenzene were heated to 140-150 C for 15 hrs. The solvent is
wWeagveey 20 vacuum distillation and the residue is disp@ SR &HIFE50
acetate, filtered, and the filter residue washed thoroughly with ethyl
acetate. Yield 16.0 g b) 2-phenyl-3H-#%idazo[4,5-b]pyridin-6-ylamine 12.0
g 6-nitro-2-phenyl-3H-imidazo[4,5-b]pyridine were dissolved in 1 1 acetic
25,9¢id; 45 griron pewider were addad an the mixture heated 19 80 G wih
stirfing. After 2 hféthe Mixtire was ¢ooled to room tempera{ure and
filtesBacsvErCent howe. 2001/ 0689’3 pestdsdooshsagsn e antie vhnte
padasasvasiedwitkiinhdshaneband (Ae26ombindddiltetdsnedrerganics was
evaRsaiedd heuesidvawnsidmsoivet swethep ehidiekhi aramethaeatodate

a”%Lﬂ%%ﬁ?‘hdb‘ﬁ?ﬁ)?ﬁ‘ﬁéd Ihe ﬁh%é‘%?_,vﬁﬂ%&? naanaed 0@ valyme, of 180
ml, the result,ln% egée(:lpltatle collec ggo‘% gllg?tlon anngashed with

et ATOI AR RIERY s Wiene sa y 18.5¢.7
2-Chloro-N-(2-phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-benzamide 100 mg
2-pHeNyH kimidaize [ArE:h)pgrdindytaning. £8. B8 Iminpl. 7 in74 mlidtybr.s),
pyridine wergcapledtq ré0 & and traated with 92 mg (1.1 equivalents) 2-
chlorobenzoyl chloride. The cooling bath was removed an the mixture
stirred for | _hr at room temperature. The solvent was evaporated and the
redidepbpird By P ERiGHStography on silica in methanol /
dichloromethane mixtures. Yield 35 mg. 'H-NMR (400 MHz, CD30D) : S=
8.660(r aachis) @nech8:53 {hroad B, tapatheidiohitBe 84, riddd Aveih-T648 ml

(M Jnding following£xamples wens ahiangd iRkanalaaeus tashien dsder
described for eﬁ;am%e 1-1: ﬁ‘z(a}iniw[[i)le- 'H-NMR gstel‘?atlc Name.N

0.
Z_éﬁ%%g%_ar;ﬁdet eyrlg‘ _tf_dis_sgp enyﬁéﬁ-’i% a%%% ’%r_o uct was precipitated by

addition of 10% aqueous acetic acid, isolated by filtration and washed with water
and methanol to give 1,83 g of the title compound.

Final Products

a) 6-Nitro-2-phenyl-3H-imidazo{4,5-b]pyridine

14.05 g 2,3-diamino-5-nitropyridine and 9.68 g benzaldehyde in 250 mi
nitrobenzene were heated to 140-150 °C for 15 hrs. The solvent is removed by
vacuum distillation and the residue is dispersed in ethyl acetate, filtered, and the
filter residue washed thoroughly with ethyl acetate.

Yield 16.0 g
b) 2-phenyl-3H-imidazo{4,5-bipyridin-6-ylamine
12.0 g 6-nitro-2-phenyl-3H-imidazo[4,5-b]pyridine were dissolved in 1 1 acetic

acid. 18 g iron powder were added and the mixture heated to 80 °C with stirring.
After 2 hrs the mixture was cooled to room temperature and filtered over Celite.
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b]pyrid in- 6-yl)-benzamide (400 MHz, d6-DMSO) : S=
2-Bromo-N-(2-phenyl-3H 13.45(s) and 13.08 (s, together 1-3
imidazo[4,5-b]pyridin-6-yl)- IH); 10.79 (broads) and 10.68 benzamide
WBreaH"¢tbhether | H); 8.56 (s) and 8.45 (s, together 2H); BCZGEEATOFREPSSO
7.77-7.46 (m, 7H). (400 MHz, d6-DMSO) : S= 10.81
2-Methyl-5-nitro-N-(2- (broad s, 1H); 8059 (s) and 8.51 1-4
phenyl-3H-imidazo[4,5- (broad s) and 8.41 (s, together 3H);

blRyidirksyBaRe paamide £ 39nd 13 bl -Dnd - G TeadidiRed Sl feoOWSe

3H). WO 2006/066913 PCT/EP2005/013850, -47,Example- 'H-NM
R R RS YOS A RSl T ey 1 e ey
(s ctesgettier Lo fsis-mipocrneoatiaipd 19 05valyRAPL 60821, s resulting
phereylsdktdmitkaza{dbaltogethend M)sid¥ithnatich U Hif] 7.68 ¢
b]pyridin-6-yl)-benzamide together 31-1); 8.37 (d, 1H); 8.25 (d, 1H); 8.20

(18 £ 2R69: 1)1 4466, (0 Nr{Z:BhgnylaHimidazal4.5- (400
MI?'llz(':_%D%S())IéDgg %11 %y%él@ﬁ:ﬁ [%a?%ﬂgr%h#w_f%{:%%ngn@aﬂﬁ%}e (broads, 2H) 8.18

(m, 2H); 8.01 (m, 2H); 7.62-7.55 (m, 6H). (400 MHz, d6-DMSO) : 8=

13108 risrdadsntHiHomdrblbad yEidn-0-ders-N-19 1 73e@. ) vignpb dry

1H)yBdot (dpaneoBl&dt to -40 °C and treated with 92 mg (1.1 equivalents) 2-
chlorobenzoy! chloride. The cooling bath was removed an the mixture stirred for 1
hr at room temperature. The solvent was evaporated and the residue purified by

chromatography on silica in methanol / dichloromethane mixtures. Yield 35 mg.

'H-NMR {400 MHz, CD30D) : 8= 8.66 (broad s) and 8.53 (broad s, together 2H);
8.18 (m, 2H); 7.65-7.48 {m, 7H).

The following examples were obtained in analogous fashion as described for

example 1-1:

Example- _ 'H-NMR
N Systematic Name
0.

2-Chloro-6-methyl-N-(2-
1-2 phenyl-3H-imidazo[4,5-
b]pyridin-6-yl)-benzamide

(400 MHz, d*-DMSO) : 8=
13.45(s) and 13.08 (s, together

2-Bromo-N-(2-phenyl-3H-
romo-N-{2-pheny 1H); 10.79 (broad s) and 10.68

1-3 imidazo{4,5-b idin-6-yi}-

imidazof ]p}fn in-6-y1) {broad s, together 1H); 8.56 (s) and

benzamide
8.45 (s, together 2H); 8.20 (m, 2H);
7.77-7.46 (m, 7H).
(400 MHz, d°-DMSO) : 8= 10.81
2-Methyl-5-nitro-N-(2- (broad s, 1H); 8.59 (s) and 8.51
1-4 phenyl-3H-imidazo{4,5- (broad s) and 8.41 (s, together 3H);

b]pyridin-6-y1)-benzamide 8.34-8.13 {m, 4H); 7.67-7.54 {m,
5H); 2.56 (s, 3H).




1-7 methoxy-propionylamino)- (broad s, together 3H); 7.66 (d, phenyl)
-3H-imidazo[4,5- 1H); 7.60 (d, 1H); 7.55 (d, IH); b]pyridin-6-yl}-benzamide
7.53 (d, 1H); 7.52-7.49 (m, 3H); 3.66 (t, 2H); 3.27 (s, 3H); 2.61 (t, 2H).

VORI

PCT/EP2005/013850

5-Amino-2-methyl-N-(2-phenyl-3H-imidazo14.5-blpyridin-6-yl)- benzamide
1.80 g of the product from example 1#4 were dissolved in 30 ml methanol
and 30 5 ml tetrahydrofuran (THF) and hydrogenated with 0.5 g 10%

pall

re
th

ey

nt atha
L9 L IIIULI |a| IU

fn harcoal at room temperatur
moved by filtration Sxséeraetntdiimpad of Sili

Al LT3

e for 45 min! I he\gptalyst was
ilica and the silica was Washed

Jluusl Il_y \IVI

of the title p
,08 (s, toge

g
13

8.1
5.
-4
5-

18 (byoad s,

Amino-2-ch
700 mg of the
water bath at

1 (d, 2H): 7.

8 Example 3-

T LU

oduct. 'H-NMR (400 MHz, d6

r!

1

ZH)phen 4631 3HhYYH 006
arobm(fzdahém S50

o
—vap

her 1H); 10.43 (s, 10 1H); 8.
61-7.6R14R3. 53k $9G1d, 1H

product from example 1-5 in
room temperature. 1.20 g tin

ICllIUII Ul LIIC III IQLCD

PP v
611BEHE), B 13(bF dadegettyr
), 6174h;(81.84)) 6:R0; (ch2XK]);
003 RAT/EERI0RIH3ER0,
ST TRV TIC ARt ST
301 ) StRd b \erd TosletHn a
(12) chlorideafsl, 2l conc.

HC
SO
SO

isalated by filt

Cl were slow
vent was e\
dium carbor

ly 5 added and the mixture

fation and washed with wate

Apdrabbdramdtkientdsid|dbac
ate pekdians-Afteensiiviian v

oS AR I0CS. 017 40 G.cThe
A Hi%ﬁé%wﬁ?ﬁﬁﬁl

ater

antretha): Thesfikatméidle

wd
Ce
filt
Yié
10
7.1

eld 192 mg.
63 (g.4AH);

1S dispersed
lite pad wag
rates were €

7 (d, 1H); 6|

vapora

'H-NM 0“’

400 M

i

b]pyridin-6-yl}-benzamide

in methanol and filtered agd
washed thoroughly with me
was
DMSO
5 SRCTRODHrOBIORY MY 8
77;(!3%414)3@4@8:@!01%@ 5.5

in(eveMaipatf - DMGOlitel=Tha.03
thanala anditheccenbingd 101);
puggq:gl (gyl 2 e@%&ﬁ‘d‘ﬂ%n'é%%%

20 broa
21 Qa“zﬁy toggines 3) 316%
50 (broadles, (dH)t); 7.55 (d, 1H);

7.53 (d, 1H); 7.52-7.49 (m, 3H);
3.66 (t, 2H); 3.27 (s, 3H); 2.61 (¢,
' 2H).

benzamide

1.80 g of the product from example 1-4 were dissolved in 30 ml methanol and 30
mil tetrahydrofuran (THF) and hydrogenated with 0.5 g 10% palladium on charcoal

at room temperature for 45 min. The catalyst was removed by filtration over a small

pad of silica and the silica was washed thoroughly with methanol / THF 1:1.

Evaporation of the filtrates gave 1.11 g of the title product.

'H-NMR (400 MHz, d*~DMSO): 8= 13.50(s) and 13.08 (s, together 1H); 10.43 (s,
1H); 8.61 (s, 1H); 8.51 (broad s, 1H); 8.21 (d, 2H); 7.61-7.52 {m, 3H); 6.96 (d, 1H);
6.74 (s, 1H); 6.60 (d, 1H); 5.18 {broad s, 2H); 2.24 (s, 3H).
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15 Example 4-1: 2-Chloro-N-12-[4-(2-diethylamino-ethoxy)-phen [I-3H-
imidazo [ 4.5-b | pyridin-6-yl I-benzami de a)
(2-[4-(6-Bromo-3H-imidazo[4,5-b]pyridin-2-yl)-phenoxy]-ethyl) -diethyl-

WEAMESS13 g 5-bromo-2,3-diaminopyridine and 3.90 g~ PCT/EP2005/013850

4-(2-diethylaminoetho)Cy)- 20 benzaldehyde in 120 ml nitrobenzene were
heated to 140-150C for 24 hrs. The- ¥btvent was removed by vacucum
distillation. The residue was dispersed in ethyl acetate and the crude
Preguet W%ﬁ!%om%egoby filtretion andwashed; therguahiy, Wi Jeee,athy!
acetate. yjeld I.459g Db

Zﬁ%ﬁhylammo ethoxy) phenyl]-3H-imidazo[4,5-b]pyridin-6-ylamine
25 To 250 mg of the product from example 4-1a) in | ml
N-Methy|pyelicode c( NMP werdecadded 32 migdopplevsulfatded in a water

p%@h&{qf@otﬁ; 0 R deml. Cpmg@mmgmﬁorﬂ&ﬂamﬁeama heateeiniawly
glgs X ?ll n Sﬁ rJl][!g{Pa\{;v 1rr88\fer r a? r'\‘hé"?opf %%\Q Yégtggnd

cooc{mg e hitire Was uted WI methanol, filtere an orat
THES &R v@é%lﬁ%ﬂwéf)eﬂ@d%n“(ﬁhté‘%"r%s aSeBRCERiR Hab"f E _ e
Wdﬂﬁﬁ)@ﬁﬂ@lﬁ@%&Q@TMD%/M%@@HH@YSNU@Wé%?@ﬁ}\ﬂﬁtw%‘f@if?r
Evaparaiemré theeluenigarel tPhsaig rofihia diidd a pddatiteetd again over a pad
2- gr%%meNT{%GHe'l & gh%tb%@%m‘@ae&h%x Tﬁ %ﬁéﬂ]éﬂhﬂﬁ@j% the combmed
ridin- zamide roduct fro

R D SR e A R
2-&orobenzoyl chloride. The mixture was stirred for 16 hrs and

evaporated. The residue was dissolved in 3 ml methanol and stirred with

1 mllm AIHIMANIA 1g‘;ﬁrﬂ;\}(ﬂr@Tlae wlz\(ﬂetsaaerem{no%qsunﬂ%rmum
r | Vi

: o% et A Al A

)57 B tbrpad miﬁﬁsg (d, 1H): 7.53 (m, iH): 7.48 (M, 1H); 7.09 (d, 2H);

4 11 (t, 2H) 2.82 (t, 2H) 258 (q not separated from DMSO) 1.00(t, 6H).

_ 5 } hehidh3AE described

forlrﬁ%ﬂma%%ﬂpvrldm 6-vll-benzamide

a) [2-[4-(6-Bromo-3H-imidazo[4,5-b] pyridin- 2-yl}-phenoxy]-ethyi}-diethyl-

amine

331 g 5-bromo-2,3-diaminopyridine and 3.90 g 4-(2-diethylaminoethoxy)-
benzaldehyde in 120 mi nitrobenzene were heated to 140-130°C for 24 hrs. The
solvent was removed by vacucum distillation. The residue was dispersed in ethyl
acetate and the crude product was isolated by filtration and washed thoroughly
with more ethyl acetate. Yield 1.45 g

b) 2-[4-(2-Diethylamino-ethexy)-phenyl]-3H-imidazo[4,5-b]pyridin-6-ylamine

To 250 mg of the product from example 4-1a) in 1 ml N-Methylpyrrolidone
(NMP) were added 32 mg copper sulfate pentahydrate and 3.1 ml conc. ammonia.
The mixture was heated in a cap glass vial in a microwave oven at 151 °C and 18 bar
for 5 hrs. After cooling, the mixture was diluted with methanol, filtered, and

evaporated. The residue was transferred in water onto a short column of RP (C-18)
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Example- 'H-NMR Systematic Name No.

(400 MHz, CD30D) : 6= 8.62

2-Chloro-N-{2-[4-(2-methoxy- (broad s) and 8.49 (broad s, 4-2

ethoxy)-phenyll-3H- together 2H); 8.12 (d

, 2H); 7.65

WIS 5-b] pyridin-6-yl}- (d, 1H); 7.58-7.47 (m, 3H); 7.18WEH24MHEs50

(d, 2H): 4.25 (t, 2H): 3.81 (t, 2H): 3.47 (s,
13.52(s) and 13.05 (s, together 10.8%(s)

3H). (400 MHz, d6-DMSO) : S=
and 10.70 (s,

ethoxy)-phenyl]-3H2-Chloro-N-{2-[3-(2-methoxy- 1H); together 1H); 8.60
(s)A00 B IRdazeld B Alayidn -G Yhe @héﬂdgﬁuéﬁd%%%i@ﬁé G

enzamide (broads) and 7.77 (broad s, together 2H); 7.7

7.82
sH°12 (broad s, | H); 4.22 (broad s, 2

-7.45 (m,
H); 3.73 (broads, 2H). WO

2006/066913 PCT/EP2005/013850 -50 Example- H-NMR Systematic

N et Nm- D MH Pz d @ 6: DM BO) et I8yl (B 31 GHlaraidd 42 4.3- bl trp-id sy -6-
1I—§,);,§&za6§;(§lel—l); 8.57 (d) and 4-4 phenyl)-3H-imidazo[4,5- 8.52 (s) and
8.45 (s, together 3H); b]pyridin-6-yl]-benzamide 8.28 (d, 1H); 7.80 (t, 1H);

7.65. 7.58 (m, 4H). (400 MHz, d6 DVSO)
todg%@gm)t’he product from example 4-Ib

room temperature with 161 mg 2-chlorobenz

.- S=13.25 (s).and 12.80 (s,

in 4 ml dry pyridine were tredted at

ovl chloride. The mixture was stirred

for 16 hrs and evaporated. The residue was dissolved in 3 ml methanol and stirred

with 1 ml conc. ammonia for 1 hr. The solvents were removed under vacuum and

the residue purified by preparative HPLC. Yield 46 mg.

"H-NMR (500 MHz, d°*-DMSO): 8= 10.56 (s, 1F1); 8.45 (s, 1H); 8.33 (s, 1H); 8.15

(d, 2H); 7.64 {m, 1H); 7.59 (d, 1H}); 7.53 {m,

1H); 7.48 (m, 1HY}; 7.09 (d, 2H); 4.11

(t, 2H); 2.82 (t, 2H); 2.58 (g, not separated from DMSO); 1.00(t, 6H}.

The following examples were obtained in

analogous fashion as described for

example 4-1:
Example- . 'H-NMR
Systematic Name
No.
(400 MHz, CD;0D) : 3= 8.62
2-Chloro-N-{2-{4-(2-methoxy- {broad s) and 8.49 (broad s,
42 ethoxy)-phenyl]-3H- together 2H); 8.12 (d, 2H); 7.65
imidazo[4,5-b]pyridin-6-yl}- {d, 1H); 7.58-7.47 (m, 3H); 7.16
benzamide (d, 2H); 4.25 (¢, 2H}; 3.81 (1, 2H);
3.47 (s, 3H).
(400 MHz, d*-DMSO) : 8=
13.52(s) and 13.05 (s, together
2-Chloro-N-{2-{3-(2-methoxy- 1H); 1082 (s) and 10.70 (s,
ethoxy)-phenyl]-3H- together 1H}); 8.60 (s) and 8.55
4-3 midazo[4,5-bpyridin-6-yl}- (s) and 8.45 (s, together 2H); 7.82
) (broad s) and 7.77 (broad s,
benzamide
together 2H); 7.70-7.45 (m, 5H);
7.12 (broad s, 1H); 4.22 (broad s,
2H); 3.73 {broad s, 2H).




2-Chloro-N-[2-(4-morpholin- 10.74 (s) and 10.63 (s, together 4-5
4-yl-phenyl)-3H-imidazo[4,5- 1H); 8.49-8.34 (m, 2H); 8.07 (d,
b]pyridin-6-yl]-benzamide 2H); 7.65-7.54 (m, 4H); 7.11 (s, 2H); 3.76 (s,
wWAH)81®39(s, not separated from H20). (400 MHz, d6-DMS@) /82201386850
(s) and 13.12 (s, together 1H), 2-Chloro-N-(2-thiophen-2-yl- (.80 (s) and
10.68 (s, together 4-6 3H-imidazo[4,53b]pyridin-6- 10 1 H); 8.57-8.37 (dd,
2H); 7.93 (d) yl)-benzamid e and 7.81 (s, together 2H); 7.67- 7.49 (m,

AHY, 727 (ST
toge%ﬁae{rnﬁ ),
3H-imif¥®zal4,

H). (400 MHZ, d6-DMSO) . 6F
2-Chlo himphen-3-yl-
-b]pyridin-6-.101H): 79 8 564

- 1343 sy and ﬁmﬁu (s,

d 10.68 (s, together 4-7
51 (s).and (t) and 8 40-8 30

yD)
2-Chloro-N-{2
piperazjn;1-yl

-benzamide

(t, together 3H); 7.83-7.76 (I
[4-(4= m@qu@qmows

-phe% 3 1H): i ar é%py“

1H); 7.58-7.47 |m|dazo
4H); 2.86 (s, | )enEH?ﬁFHi@ifﬁ)l PerE).
PCT/EP20051013850

 (BHWHE A7 AR SO 4=).10.82

O@) 11@? @9573(811-1 3 57 (d) and

5.9 a’n%%
w%azy%éfe)éfa

6‘1‘11(39314
gqg( 11—1) 755-

7.58 (m, 4H).

2-Chloro-N-{2-(4-morpholin-

(400 MHz, d°-DMSO) : 8= 13.25
(s) and 12.80 (s, together 1H),
10.74 (s) and 10.63 (s, together

imidazo[4,5-blpyridin-6-yl}-

benzamide

4-5 4-yl-phenyl)-3H-imidazo{4,5- 1H); 8.49-8.34 (m, 2H); 8.07 (d,
b]pyridin-6-yl]-benzamide 2H); 7.65-7.54 (m, 4H); 7.11 (s,
2H); 3.76 (s, 4H); 3.27 (s, not
separated from H20O).
(400 MHz, d*-DMSO) : 8= 13.60
_ {s) and 13.12 (s, together 1H},
2-Chloro-N-(2-thiophen-2-yl-
o , o 10.80 {s) and 10.68 (s, together
4-6 3I—I~1m;dazoE,4,5—b].pyr1d1n—6~ 1H): 8.57-8.37 (dd, 2H1); 7.93 (d)
yh)-benzamide and 7.81 (s, together 2H}; 7.67-
7.49 {m, 4H); 7.27 {s,1H).
(400 MHz, d°-DMSO) : 8= 13.43
2-Chloro-N-(2-thiophen-3-yl- {s) and 12.99 (s, together 1H},
. o 10.79 (s} and 10.68 (s, together
7 SH-imidazol4,5-blpyrdin6 | 11y 0 26 851 (1) and 8.40-8.30
yl)-benzamide (t, together 3H); 7.83-7.76 {m,
2H); 7.67-7.49 {m, 4H).
2 Chloro-N-{2- [4-(4-methyl- {400 MHz, CD;0D) : 8= 8.57 (s,
) ] 1H); 8.47 (s, 1F); 8.06 (d, 2H);
4-8 piperazin-1-yl)-phenyl]-3H- -, (d, 1H); 7.58-7.47 {m, 3H);

7.15 {d, 2H); 3.47 (s, 4H); 2.86 (s,

4H); 2.54 (s, 3H).
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20

-51- Example 4-9:
2-Chloro-N-{2-[3-(2-hydroxy-ethyl)-phenyl]-3H-imidazo[4,5-b]pyridin-6-yI}-
benzamide a) 2-{ 3-
WO-Tst#atNéro-pyran-2-yloxy)-ethyl]-phenyl}-3H-imidazo[4, BCHEP2005/013850
bjpyridine-6-ylamine was prepared as described for example 2-1 starting
from 5-bromo-2,3- diaminopyridine ahd-3-
[2-(Tetrahydro-pyran-2-yloxy)-ethyl] -benzaldehyde. b)

2-Chlorg-N-{2-[3-(2-hydroxy-ethyl)-phenyl]-3H-imidazo[4,5-b]pyridine-6-
yl}%%ge

2- {%’??lf’f‘ét‘r‘éh’yg?g?p%{fgﬁ %Vyié@ %%rl]l PhkHpid2ap|4,5-blpyridin-6-y1}-

imbdazofdds-b]pyridin-6-ylamine were dissolved in 2 ml dry
N-methylpyrrolid.one (NMP) and cooled to 0 C. 200 mg

2- QB‘E’TQQQW?‘@M@W@@%&@%& B¥ROLEEhadtieskangisligingwas

co%flnu%d fog 10 min at and for further 3 hrs at room temperature.
oivents \ﬁere fémoved under vacuum and the residue taken up in 15
3 ml methanol and 1 ml conc. aqueous ammonia. The mixture was stirred
forbshrpedproein semprecsihad Beforxdmples @vhpgeatied. TirereSitttenmwak3-
pugifiad-yyelramatpgiapiTeemsiicapp aiyyaselaitym eibannldmistures,
yielding 53 mg of the deprotected hydroxyethyl title compound. 'H-NMR

%E@g‘“—@?@%‘-’@% e s SR

extf,‘ D20) 3.71 (m, 211) ; 2.85 (s, 2H). Example 5-1;
3-[6-(2-Chloro-benzoylamino)-3H-imidazo[4,5-blpyridine-2-y1 benzoic

acit @) 3r§6-Migno-Alihiinidaze[425¢ PlpyAGiReRr-beNeais arid] 35 nBT- g -
3-carhox § ﬁggn Mdc? 5}%1 e%?r&%ijﬁf”ﬁn?éﬂa@%%gﬁqgo D28 dBhe

nltrgbenz dtol rs. T fure dto

rod %ﬁ@réﬂﬁ’}é aWd0260 e eﬁ?‘fﬂ'i Fé{% BB
adaddrdTring Pf'glrrekﬂg)im@pﬁwaétha@ é@'ll’e%:‘téboo%ﬂfilfrﬁtf@ﬁlaqﬁoﬁ drigat room
Yieltnpeldhg. W 2006066813 Raddnh200a0038801 Hbresidue taken up in

3 ml methanol and 1 ml conc. aqueous ammonia. The mixture was stirred for 1 hr
at room temperature before it was evaporated. The residue was purified by
chromatography on silica in ethyl acetate methanol mixtures, yielding 53 mg of the
deprotected hydroxyethyl title compound.

"H-NMR (400 MHz, d*-DMSO): §=10.80 (broad s) and 10.60 (broad s, together
1H); 8.59-8.44 (m, 2H); 8.07 (m, 2H); 7.68-7.40 (m, 6H); 4.72 (s, 1H, exchanges wit
320); 3.71 {m, 2I1) ; 2.85 (s, 2H).

a) 3-(6-Nitro-3H-imidazo{4,5-b]pyridine-2-yl)-benzoic acid

0.87 g 3-carboxybenzaldehyde and 0.866 g 2,3-diamino-5-nitropyridine in 50 ml
nitrobenzene were heated to 160 °C for 30 hrs. The mixture was cooled to room
temperature and 200 ml ethyl acetate and 100 ml ethyl ether were added. The
precipitated product was collected by filtration and dried. Yield 1.135 ¢
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b) 3-(6-Amino-3H-imidazo[4,5-b]pyridine-2-yl)-benzoic acid 620 mg nitro
compound from example 5-la) were hydrogenated over 0.2 g 10%
palladium on charcoal in a mixture of 10 ml tetrahydrofuran (THF) and 70

WRIZEfARDI at room temperature. After 5 hrs the catalyst WasEH#EP&H1SH

over a small 5 pad of silica, and the silica washed with diluted aqueous
HCI. The filtrates were evaporated-udder vacuum to yield 616 mg of the
title product as hydrochloride salt.
31@':(.%'69{11;9L%:@mﬁgﬁm@,@)ﬁ{;vﬂmmé SehlRyeiglie-2-yl]-benzoic acid
100 mg of the product from example 5-1b) in 2 ml dry NMP were treated
at 0 C with 72 mg 2-chlorobenzoyl chloride. After 30 min the mixture was
WP ERB tBiPOCRIORA et e A I iid sttt HBARIRHY ASbRitich 'GP
2paligdpotassivhadaydroxidenint0rs nfl Watdr teiashadioéd an didtilingdyids ml
CORtiRE fRrdoRf «JhperaalveMAWS e eRoQued tNARIRELLIBH 3R thenall
residuerdissolyed inasolution,of %k GERNTL DUAIoNEe HLl0R INWIGE
THE agueous mixture was wafL—led with dichlorome hane,ha u%fd.éo Pll—tl
1- 8V RRI B ARIET AP UL iR Hﬁf (YO M fHARR P T BRI asgpride salt

acetate. The combined extracts were evaporated, dispersed in a mixture
of AL Os it -t anehrodDmihd)chibiaritathdh e- bl Oredihyl aghthtezandcid
filtered. The filtrate was evaporated to yield 110 mg of the title product.

'H-NMR (400 MHz, d6-DMSO0): 8= 13.38. (byoad s; 1H)»10:94 (s) and , o
o e e e i sptnile s AL JReR Wil AT 0
1|_'r5|tl7_ @-‘?M%’(MM%W)’} E . After 30 min the mixture Wwas warmed to
6- o6 Rrphivrobendoytiarrdntr 3t cimid dzo[4. 5obiByridiAe2 yh- Rptassium
(31patheay h2o3pyl)-henzamideidbimgdbibamciciremenample 5 i 0Tk
{“'sgfyeé}%tb’tvw?fétﬁxé@%tegdwméﬁmgﬁg@ﬁpmg&%ﬂg@z_%@& (0o of 2.5
emperature. er, r -me ro O amine were a a
S R OHGEER 5 Al QO m o S LAt I T e
evéisblenenathoer sdistiedio Phk rdsndexwasteidesiveihidish kormehvre s
g sediwnthydndxidesr. 5S0hmtwaténainekwashed withagichledomtisthand.in a
The, i&"&%@Q}f_’l dolhﬁsl%éﬂﬂa%@dw Sieddo REhd iR and.(ewa@tmtseevg%é
tl Wi | oromethane. | re wasne
il B e e (e S A PR LI e AEpie
evaporated. Yield 9 mg WO 2006/066913 PCT/EP2005/013850

'H-NMR (400 MHz, d®-DMSQ): 6= 13.38 (broad s; 1H); 10.94 (s) and 10.44 (s,

together 1H); 8.86 (s, 1H); 8.67 (s, 1H); 8.58 (d, 2H}; 8.10 (d, 1H); 7.79-7.43 (m,

5H).

{3-methoxy-propyl)-benzamide

35 mg of the acid from example 5 in 0.75 ml dry DMF were treated with 18 mg
carbonyl diimidazole at room temperature. After 1 hr 12 mg 3-methoxypropyl
amine were added and stirring continued for 4 hrs. 5 ml water were added and the
solvents evaporated under vacuum. The residue was dissolved in a solution of 0.5 g
sodium hydroxide in 50 ml water and washed with dichloromethane. The aqueous
phase was adjusted to pH 2 with HCl and extracted several times with
dichloromethane. The combined organic phases were washed with conc. aqueous

sodium bicarbonate solution, dried and evaporated. Yield 9 mg
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-53 'H-NMR (400 MHz, d6-DMSO): S=10.43 (s) and 9.90 (s, together iH);
8.73 (s, 1H); 8.62 (t, 1H); 8.36 (m, 2H); 8.23 (s, 1H); 7.82 (d, 1H);
7.73-7.47 (m, 5H); 3.43- 3.29 (in, 7H); 1.81 (m, 2H). The following

Wik aiies’Were obtained in analogous fashion as describe®€8YEB2e0Tiske
6-1: Example Systematic Name 1H-NMR No. 3-(6-(2- (400 MHz,
d6-DMSO) : S=10.79 (s) chloroben zadylamino)-3 H and 10.70 (s,
together 1H); 8.68 (s, 1H); 6-2 imidazo[4,5-b]pyridine-2- 8.59 (s, 1H);

8.30. ( Jinf-99 (d, yD=-Nzisopropyl-bepzami ) 7.68:7.37 (1 ;
4.1 ﬁ%ﬂ“@%%&%@hﬁ%—r?ﬁlﬁzg Eﬁz%&feffé&b{&@ﬁﬁ%f’
10180 B1B3¢ THathdyms2ip B 840 D102 SISy Ahdr B Am, SH); 3.43-
mexexymethyl-{btoadls$).together 3H); 8.32 (d, 1H); 6-3
ethylcarbamoyl]-phenyl]- 8.00 (d, 1H); 7.68 (m, 2H); 7.62 (d,

3HAmi 43 ins, 41); ed’ nét ' sscribe
e A Bl 1] Bathle PR foleaed o
7-FBPRfRO-N-(2-(2-methyl-12):ridin-4-y)-3H-imidazol4 5-blpyridine-
6-v11l-benzamide a)

6-Bromap?=(4-methyl-pyridin-4-yl)-3H-imidazo[4,5-b]pyridine 10 0.30 g
5-brongg)-_2,3-diami|§/‘(’)“§§mﬂfﬁeNéH’tT 0.212 g 2-methyl-pyHah¥3:-carboxylic

ac[d were heated in 3§ polyphosphoric acid 19) T SUTTNg
I AT,

hrs. The mixture was diliggd-with wate Bl b e gge%t%] is, 1H)
removed by filtratj r ayapo StHeEFItAt e dn > 105
&E@Bhﬂ%ﬁ%%%ﬁ insolBbR(soipdhihtswdéts 7.99 (d,
3V

residué-dispgrsed én g;lyrl
retnoved by filttAHOH & 1 IDQERIETsETNG7 (m, 5H); 4.17 (m, 1H);
1.22 (d, 6H).

yl)-N-isopropyl-benzamide
(400 MHz, d*>-DMSO): 8= 10.80 (broad
s, 1H);'8.70 (s, 1F); 8.59 (s) and 8.52
{(broad s, together 3H); 8.32 (d, 1H);
methoxymethyl-
6-3 hylcarb 1]-phenyl] 8.00(d, 1H); 7.68 (m, 2H); 7.62 {d,
t - -
Cyiearbamoy PRV | 1H); 7.58-7.48 (m, 2H); 4.38 (m, 1H);

3H-imid 4,5-b idin-
1n611 ;Z(;[ ]F;yr1 in 3.50 (m, 4H); 3.30 (s, not separated
-¥i)-beénzamide from Hze)

2-Chloro-N-(2-{3-[2-
methoxy-1-

6-vll-benzamide

a) 6-Bromo-2-(2-methyl-pyridin-4-yl)-3H-imidazo[4,5-b]pyridine

0.30 g 5-bromo-2,3-diaminopyridine and 0.212 g 2-methyl-pyridine-4-carboxylic
acid were heated in 3 g polyphosphoric acid at 160 °C with stirring for 16 hrs. The
mixture was diluted with water and insoluble components removed by filtration.
Water was evaporated from the filtrate and the residue dispersed in pyridine. Again,
insoluble components were removed by filtration and the filtrate evaporated. The
obtained residue was washed thoroughly with water and dried.

Yield 130 mg.
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15 obtained residue was washed thoroughly with water and dried. Yield
130 mg. WO 2006/066913 PCT/EP2005/013850 -54 b)
!2-(2-Methé‘l-pyridin-4-y|)-3H-imidazo[4,5-b]pyridine-6-yl-amine Obtained

%%4 Bhd ammonia analogous to example 4-ib). PurifiEStifr Hy>/013850
chromatography on silica in methanol / dichloromethane mixtures.
2-Chloro-N-[2-(2-methyl-pyridin-4-yt)23H-imidazo[4,5-b]pyridine-6-yl]- 5
benzamide 15 mg of the product from example 7-1b) in 0.5 ml dry
N-ymeshylRysrelidonsaiNMB) sveraieat R Withylidid gy Rashigrobenzoyl
chloride at 0 C. Stirring was continued at room temperature for 2 hrs
before the solvents were evaporated under vacuum, The residue was
purREinEy Esﬁ%%-Aﬁagaa%ﬁv@ﬁ@ﬁiéaﬁW%%h@nﬁaWBiéﬁl-BPomfﬁaﬁém by
1: tixoRradgebby st g fractiome Wdichtohentdnnevapsieed and further
purified by preparative HPLC-MS. Yield 8 mg of the title product. 'H-NMR
(40( AG-DMSO): 8= Q4(broad . <10 d.ss tagether
1%%%%%3?@@%%%@? gf%ﬁ’s%s%%‘,i ?ﬁi)i;{%.%g (s, }X ﬁ); s s;gIH);
7.8@'—1%23 95 (m, 4H); 2.60 (s, not separated from DMSO). The following
examples were obtained in analogous fashion as described for example
7-15 Exgwiptie 'bNMR iSystematie Narbe iN.$400 M- N-de bSO idBne
%ﬁ@/m%)_m%ggtlll%@d\ln{af(ﬁz.m%@d:&m&%r&%()scﬁﬁs@zbef dP; $8:83¢Sas

-2 pyriding3-v)-3H- a . ;
LRI el miat
QHRCHER-7H6 (A5 2 opil P}’se‘ga?at%t&w%%s NG Mt
20061069 EthPr1/ER Foodionagsoning fractions were collected, evaporated and
further purified by preparative HPLC-MS,

anol

Yield 8 mg of the title product.

'H-NMR (400 MHz, d°-DMSO): 8= 13.80 (broad s) and 13.40 (broad s, together
1H); 10.83 {broad s; 1H); 8.67-8.58 {m, 3H}); 8.00 (s, 1H); 7.92 (s, 1H); 7.68-7.45
{m, 4H); 2.60 (s, not separated from DMSO).

The following examples were obtained in analogous fashion as described for

example 7-1:

Example- . 'H-NMR
Systematic Name
No.
(400 MHz, d°-DMSO) : 8= 13.66 (s)
2-Chloro-N-{2-(6-methyl- and 13.20 (s, together 1H); 10.83 (s)
. pyridin-3-y1)-3H- and 10.71 (s, together 1H); 9.24 (d,
imidazo{4,5-b]pyridine-6-yl]- 1H); 8.59 (d, 1}1); 8.47-8.40 (m,
benzamide 2H); 7.68-7.46 {m, 5H); 2.57 (s, not
separated from DMSO).




-55 Example- tH-NMR Systematic Name No. (400 MHz, d6-DMSO) : 8=
13.55 (broads) and 13.13 (broad s, 2-Chloro-N-[2-(3- together 1H); 10.80
(broads) and 7-3 methylsulfanyl-phenyl)-3H- 10.68 (broad s, together 1H);
waieRusifisidaro[4,5-b)pyridine-6-yl]- 8.42 (m, 2H); 8.09 (broalXd/HH3)85/013830
benzamide 7.99 (broad s, iH); 7.60 (d, 1H); 7.55 (d, 1H); 7.52-7.49 (m,
3H); 7.43 (d, 1H); 2.58 (s, 3H). 2-CHi®dro-N-[2-(4-sulfamoyl- (400 MHz,
CD30D) : S= 8.65 7-4 phenyl)-3H-imidazo[4,5 (broad s and 8.57 (broad s,
ther b] pyridine-6-yl-bénzam-ide 2H); 8.24 (d, Zlfﬁ (d, Z2H);
GEX?ﬁmieH) 7.61-7538e(Mtid Mhnie-[2-(1 Ben20|m|dazolﬁ.§:9?300 MHz,
35@91@3;3&‘1@%@%)&.8@5’5

' 8=1863 (Q 7-5 \/I\ 3H-imidaz
Chlonprbkd2) 2 £4-101troe4a0 s,

gether b)py r|d|ne 6 -yl]- 2 chloro 2H); 8
enzamide (d, iH); 7.67-7.34 (m, 4H). 2 -
Bt e

Hz, d6-DM$O0) : 82—(51}90%3& Igenyl) -3H
77 (s) and 8. 73 i@ﬁ)w db?%’&?é}ﬂ\la en;

1088‘5?6 i3 sthar (ol da1id):
1 (t7 2BbB:8Bs(SHIH) 68 (B81H);

ZO'F-"")\I"*

H); 7;87- 7.63
phmﬂmwplg/}mrﬁds% zﬂrhd
70[4,5-b]py¢idineide 1H); 8.5

D.76 (S) mor
-7 3H-imidaz
|-benzamide

A m.-.i-h

I\)"\‘<\ll—‘0000

, 4H). Exam

> (dd, 1H); 7.67-7.43 (m, 4H
ple 8-1.2-Chloro-N-f

£:4

i77593[5d(t11—ﬂ¥'|?;53~7%9(%m4k9£)§7@$
(d, 1H); 2,58,(s, 3H).

[

1
\

=S=TTTCT _yID

lfarnvd b o —211 |
Imal IyJ."JIICIIVI)'OI_I'IIIIIUCILUI

2-Chloro-N-[2-{4-sulfamoyl-

=4O~ UIIIVIIU nre= Déll UUIILdlIIIUIE

(400 MHz, CD;0D) : 8= 8
{broad s and 8.57 {broad s, together

3H-imidazo[4,5-b]pyridine-6-
yl]-benzamide

7 phenyl)-3H-Amidazo{d,5- ¢ 24 (d, 2H); 8.03 (d, 2H); 7.64
b]pyridine-6-yl]-benzamide (d, 1H): 7.61-7.38 (m, 3H),
N-[2-{1H-Benzoimidazol-5- (400 MHz, CD;0D) : 6= 8.63 (s,

yl}-3H-imidazo{4,5- 1H}; 8.53 {(s) and 8.48 {s, together

73 blpyridine-6-yl]-2-chloro- | 2H); 8.35 (s, 1H); 8.13 (d, 1H); 7.81

benzamide (d, 1H); 7.67-7.34 (m, 4H).
_ (400 MHz, d°-DMSO) : 8= 10.98
2-Chloro-N-[2-(4nitro- | - 4 1H); 8.77 (5) and 873 (s,

76 phen.yil}él-l.-tmadam{%i,?— together 1H); 8.59 (m, 3H); 7.87-

bjpyridine-6-yi]-benzamide 7.63 (m, 6H).
2-Chloro-N-[2-(6- (400 MHz, d°-DMSO0) : 3= 10.76 {s)
) . and 10.65 (s, together 1H}); 8.93 (d,
7g  morpholin-dylpyridin-3yD- | L o iH) 8.36 (s, 1H); 8.28

(dd, 1H); 7.67-7.43 (m, 4H); 7.03 (t

1H); 3.72 (s, 4H); 3.61 (s, 4H).

bipyridine-6-yl]-benzamide

a) 2-(4-Methylsulfanyl-phenyl)-6-nitro-3H-imidazo{4,5-b]pyridine

1.0 g 2,3-diamino-5-nitropyridine and 1.125 g 4-methylsulfanylbenzoic acid in 20

ml polyphosphoric acid were heated to 160 °C with stirring for 15 hrs. The mixture

was cooled and poured into water. The pH was adjusted to 4-5 by addition of
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a) 2-(4-Methylsulfanyl-phenyl)-6-nitro-3H-imidazo[4,5-b]pyridine 5 1.0 g
2,3-diamino-5-nitropyridine and 1.125 g 4-methylsulfanylbenzoic acid in
20 ml polyphosphoric acid were heated to 160 C with stirring for 15 hrs.
WEhehémidne was cooled and poured into water. The pH wa adjemisd tas5¢
4-5 by addition of WO 2006/066913 PCTIEP2005/013850 -56 sodium
hydroxide and the precipitate collected by filtration. The filtration residue
was stirred in 50 ml pyridine at 60 C, cooled and insoluble components

remqved b filtration. The flltrat was, evapqra nd the r e use
EY2R
Wi fsitii urf'}{l ey e gaillcei e Calle BR quga e ??ge)%onphersftyu‘g

uri In e next ste
b) wapstirathASI R PEEASAVH S8 Snfietd %%0[84' Wfﬂﬁw@%‘%ﬂaﬁ%é‘f@%@
g bfytfigmitca. cohmblirdefrom esampledsaia) dind 105318 qotipoilderetitiher

wesersianendethimamipdreiat 20 5ol waterapd:) ml conc. HCl and
stirred at 80C. After 3 firs the mixture was cooled to room temperature,

d|| ted with noI filtered. |Itrat rtherdlluted
B A A LB G 1 OO ey BB ot AT i

Resultlng precipitate was agaln filtered off over a smaII pad of silica, and
the filicajerivhe auapotateduih &oesidumpwas Dissolveédin metipawdkred tin

dicbé%qmséhaé@ 23 %nﬂ.i&l&e@fa@o%mmrmvm sPashOf filiGRdTHered at
e WaRl93lN BeaRRIRIed, A IG e, érﬁgeaﬁggc&weém h 50 mi

further purl ffication e next step uri

2-EHISARRN -1 40 Hfé?ﬁylghﬁafﬂﬁﬂaﬁh8ﬁ§/|f“é1ktei‘fnfhg&%ﬁ4“é%]B@rfﬂin‘éaé""ylj’“d
benrdiastidetd 30imel ofthe dididuceiremiexampledliiby inrecPittamps again
N- ety pyr rakid anen ANMP L fusire: cosleteifilan see-HadtapbQdndrhe residue

2-chlorqhenzayh %l}‘éﬁ{é%lWSf&l%?Qﬁ&h%@zth%rFB'%ﬂ%%d’\éﬁl%eSH{&?éj&Q ¥4

W|th c olln th n another. 2 hirs at room, 20 te erature, o
Hhana- wefeaéofedv Ahd SRRV ol f?ﬂl’ﬁ% oF Anothe C% ch. Withput

soI@’éHt%ﬁRl‘é‘i‘@ﬁ"’éfﬂ%@édWF %&l}{]?}fléﬁa %‘}@M\Wﬁé{s pUI’Ierd by

chromatography on silica, eluting first with dichloromethane, then with

meihanel4-tighlosomethRaR A QhYield A3 IRGdHUER (R0iMEE.y1]-
de:RMS0);.8=13.51 (broad s) and 13.17 (broad s, together 25 1H); 10.80

(s) and 10.68 (s, together 1H); 8.57 (s) and 8.53 (s) and 8.42 (s, together

150 mg of the product from example 8-1b) in 1.5 ml dry N-methylpyrrolidone
(NMP) were cooled in an ice bath. 105 mg 2-chlorobenzoyl chloride were added
and the mixture was stirred 30 min with cooling, then another 2 hrs at room
temperature. 0.5 ml conc. ammonia were added and stirring was continued for
another 20 min. The solvents were removed under vacuum and the residue was
purified by chromatography on silica, eluting first with dichloromethane, then with
methanol / dichloromethane 1:40. Yield 43 mg

'H-NMR (400 MHz, d°-DMSO): 8=13.51 {broad s) and 13.17 (broad s, together
1H); 10.80 (s) and 10.68 (s, together 1H); 8.57 (s) and 8.53 (s) and 8.42 (s, together
2H); 8.42 (d) and 8.12 (d, together 1H); 7.67-7.42 (m, 6H); 2.57 (s, 3H).
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2H); 8.42 (d) and 8.12 (d, together IH); 7.67-7.42 (m, 6H); 2.57 (s, 3H).
WO 2006/066913 PCT/EP2005/013850 -57 Example 9-1:
2-Chloro-N-[2-(3-methanesulfin - henyl)-3H-imidazo[4 5-

WEBIPE26-y11-benzamide 11.0 mg meta-chloro perbenzoi& HERR005/013850

(m-CPBA) (70%) were dissolved in 20 ml dichloromethane and dried by
filtration over magnesium sulfate. 2-# of this 5 solution (= 11 mg
m-CPBA) were added to a suspension of 21 mg of the product from ex.
7-Bdlindiey-gichiarameth .@ga&a&&n@sﬁmﬁg@@m@ﬁm@&?was
rajsed 1o roam temperature and stirring was continued for another 60 min.
T BvEntY Ior%%'grzﬁ?vlg% and the residue chromatographed on silica,
eluting first with dichloromethane and then with dichloromethane /
méthang|mhaermblemmpohizzdi0 400 (- CHBIIBHIGYH -NVIRAH0D ¢ Hiz 20 ml
dGHRMSEN B 7A0 S (aiendh Gif Bisntogatheh ditd)iuB:62:8.80 i 3 )this
%%é%gi‘g |§1 é.@hl@?sﬁm i ad R {81n Ll fr 83 (A9 (Mg I ZpBRu(Re
. Example 9-2. = o ,
- B RN Fa L HSHESERIRS 2hérgr- SR perature was
blmvﬁﬁﬁﬁé-@%ﬁmﬁ@ﬁ?%ﬁ‘é}é‘ 35d,ﬁ§rring was continued for another 60 min. The
2-Givteio s 2eifbvaé thehgsulésidyk phemyd)ed-iphrid apoflis; ] pyiriglinst Gvith
YlaRenz3mide. ANERD g QUANG IR RIMMEOS LidethiBeIhanel, fhdadthia
w%a_rzs\r}l 1915 é'nl dimethylformamide were stirred at room temperature for
. Wa

2 hrs. Water was Jadded and the crude product isolated by filtration and

8.
3

further purified by 20 chromatography on silica, eluting first with
dicHledMRaubnd Hheh-RSQlchiotbidthand 19déthatedcon | Nefb1 G ity
"HMIVHRI (4065 WHrbadd6 1PV 388 (8 210856 (broands) ass 10213 (Brad.&5 (s,
toggther 1H); 8.62 (broad s) and 8.55 (broad s, together 2H); 8.45 (broad
s, 2H); 8.14 (d, 2H); 7.67 (d, 1H); 7.61 (d, 1H); 7.58-7.49 (m, 2H); 2.53 (s,
not separted from 25 DMSO). Example 10-

36 mg 2-Chloro-N-[2-{4-methanesulfanyl-phenyl}-3H-imidazo[4,5-b]pyridine-6-
yl]-benzamide and 55 mg Oxone in a mixture of 1,5 ml methanol, 0,2 ml water and
0,2 ml dimethylformamide were stirred at room temperature for 2 hrs. Water was
added and the crude product isolated by filtration and further purified by
chromatography on silica, eluting first with dichloromethane, then with
dichloromethane / methanol 30:1. Yield 10 mg

"H-NMR (400 MHz, d°-DMSO): 8= 10.85 (broad s) and 10.73 (broad s, together
1H); 8.62 (broad s) and 8.55 (broad s, together 2H); 8.45 (broad s, 2H); 8.14 {(d,
2H); 7.67 (d, 1H); 7.61 (d, 1H); 7.58-7.49 (m, 2H); 2.53 (s, not separated from
DMSO).

chloro-benzamide

50 mg of the nitro-phenyl derivative from example 4-4 in 3 ml tetrahydrofuran
(THF)and 3 ml methanol were hydrogenated over 20 mg 10%Pd on charcoal at
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(THF)and 3 ml methanol were hydrogenated over 20 mg 10%Pd on
charcoal at WO 2006/066913 PCT/EP2005/013550 -58 room
temperature for 45 min (42 mbar ) The catalyst was filtered off and
Woash@ebeiith methanol. The filtrate was evaporated and thBGEERRGES/013850
purified by chromatography on C-18 RP silica in methanol / water
mixtures. Yield 20 mg 'H-NMR (400 ¥MHz, D6-DMSO): S= 13.05 (broad s;
IH); 10.89 (broad s) and 10.62 5 (broad s, together 1H); 8.76 (s) and 8.67

(S S‘?};ﬂ;‘%‘ Q%?%(hé%tf %?W?{zzr'ﬁ'rla? y9ke cﬁ?}&@w‘%k‘%t&é@ ((ﬁr%géashed

é roa xam fed b
N ks RGO RIRGI SFEim R0 s Bl B0 oified by
ch@rgmbéﬂaranmenl@ hidBhsthen proeiibe Frb 1 @scambie 1 -Yigkea mg
dissolved in I ml dry pyridine and 6 10 pl acetyl chloride were added at

fooﬁtﬂampawwayﬁﬁgmmga@verdy%me felyenkwasavanarateds:

h idue di | I
R ER G POCR S IS ) (B STTIGRER “%?nté
AT A6 NS A R NS e o4 Dh o AP R o G

18 RP silica in Water methanol mrxtures Y|eId 7 3 mg 15 'H-NMR (400

(br(:#g g%%gﬁhﬁt 1H); 1017 (s, |H)8 65 (s) and 8.55 (s together 2H)
S,

(d, 1H); 7.73-7.47 (m; 6H); 2.10 (s, 3H). Example
12-1.2-CMoro-N-(2-phenyl-IH-pyrrolo12 3- brnyrrdrne -5-yl)-benzamide a)
5- mmmmwﬁwmﬁaw - Panivsee g_eh/gdgm 1 'ml dry pyridine and 6
2-gilnineryB-dhitorive-Banitrajuled din eo0 12 anPa @ L2{ PHN3 ) &iannk 28 gighil the
WelSvni<es l@v%mleqrxﬂgttﬁ@yﬁmﬂérartﬂr&ﬁ)aﬂ@ Hfmethirethylamiagc.
oSl RIS TUREHE TR Wil uﬁdq?rgedsrrr'rwasr&antr@a%qr@taom
temp erature en the solvent was rem

ere
puﬁfléatﬁwnafsrsaehraﬁlfafaberhﬁh@/ "B SHicuciR %}é’etﬁt%frrtaaa#
eludr P ¥kt i858 iergnobhdoboniitiered- Bivdhyi3 Hupyrrolo[2,3-b]pyridine
0.843 g potassium tert. butylate in 15 ml dry N-methylpyrrolidone (NMP)
werng_ ﬁﬁ@tg@bwmﬁ selyfiancot 8:-855,9 @fitha RrodyciiremyexRNIPled 10.49
127 l1iac)r I(:[Ps, togeldygrolﬁ? Qf?g?g]l?f‘]?%ygzp)z (?/%;5%8 s,Otogether 2H); 8.51 (s,

2H); 7.83 (d, 1H); 7.73-7.47 (m; 6H); 2.10 (s, 3H).

a) 5-Nitro-3-phenylethynyl-pyridin-2-ylamine

1.83 g 2-amino-3-bromo-5-nitropyridine 0.29 g PACI2(PPh3)2 and 79 mg Cul were
mixed in 36 ml dry tetrahydrofuran (THF)and 3.45 ml triethylamine and 1.12 g
phenylacetylene were added. Stirring was continued at room temperature for 12
hrs, then the solvent was removed and the residue purified by flash
chromatography on silica in ethy} acetate / heptane eluent. Yield 855 mg.

b) 5-Nitro-2-phenyl-1H-pyrrolo[2,3-b]pyridine

0.843 g potassium tert. butylate in 15 m! dry N-methylpyrrolidone (NMP) were
treated with a solution of 0.855 g of the product from example 12-1a) in 15 ml
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-59 NMP. The mixture was stirred at room temperature for 12 hrs, then
transferred onto a short column of ca. 150 g silica. The product was
eluted sequentially with heptane, then heptane / ethyl acetate 1:1.

WIB e dhtaining fractions were collected and evaporatedf; AREpAu013850
residue dispersed in water. Filtration and washing 5 of the filter residue
with water and heptane yielded 0.55% of the title product. c)
2-Phenyl-IH-pyrrolo[2,3-b]pyridine-5-ylamine 200 mg of the product from

e&@mp'erﬂfg rihmd&- %Mfﬂ@&hﬁﬂ%\qﬁe &?xé@mgerr@reg BNETA) g d0%d
Pd on ch rcoa at room erat IS, tT e gpu t&rre vl\{%?u;”te‘rvelg]

arfd'thé pr 8c§ucel’|10%?r &%m %ogr on C-1 F)g(sr ica in methanol
1@9?&%6?» VT ll‘EWFWg ZE@H’IIO?G&WEZ ]p]ne]r%/ Prfpr%‘mmng fractions were
[2 iipsdigidesspphs benzatiide &dBnispitiad prodisct fibrtierampleshing

12546 Wrbe dignrIved iRaferahdyepiyrdingded 12mgo? 1ablanebessay)
chloride were added at room temperature and the mixture was stirred for

16 hrs. The solvent por the residue stirred with 3 ml 15
e Wﬂ%’%‘?@ \ﬁ %t 0? V'8t room temperature. Finally

the solvents were removed under vacuum and the residue purified by
chzomatographycdrsition Riadict edbiainirgrilasctidns overecdolfogedasnd
furﬁb%ré@qﬂgq@%amsm&r%\é@mde% Mh§r agerqe%m Hes NIMERH{ A0 Mz,
t er
d) %ngéﬁgs g ur%ie? é}[ 5 ?{I Zﬂ8§ ég hcgg)n m@%éﬁ

xample -12-13-(2-methox L
ﬁ-{nﬁxrrolo[z 3- b|pVI’IdT ine- 5 -yll benzamide a)
3 [3 (2 metho)cy-ethoxy)-phenylethynyl]-5-nitro-pyridin-2-ylamine
3-@dMRiReXYEIRIGN) Phenyide e pyie:- 8§inabamadeadded to a
solution of 25 triethylamine (1.92mL, 14mmol),

no3 romo-5-nitropyridine (4 12(PPh3)2 (966m
B T DSy B e SHBALE St Ao e

(séﬁﬂmwtﬁ@%rah@nwéqbrsrﬂérewxrésléﬁrﬁeﬂ a{q*adﬁ’r‘rferﬁﬁé?aﬂ‘j’ré‘ 14@“‘@
houts therddondeniaie: wvacusaantpissededdnbd/Cs 20061066948 3 ml

PCHERZQ0R(914388Q01R0 ammonia for 1 hr at room temperature. Finally the

solvents were removed under vacuum and the residue purified by chromatography
on silica. Product containing fractions were collected and further purified by
preparative HPLC-MS, Yield 13 mg.

'H-NMR (400 MHz, CD:0D): 8= 8.40 (s) and 8.38 (s, together 2H); 7.88 (d, 2H);
7.69-7.35 (m, 7H); 6.89 {s; 1H).

blpyridine-5-vll-henzamide

a) 3-[3-(2-methoxy-ethoxy)-phenylethynyl]-5-nitro-pyridin-2-ylamine

3-(2-Methoxy-ethoxy)-phenylacetylene {6.3g, 36mmol) was added to a solution of
tricthylamine  (1.92mL, 14mmol), 2-amino-3-bromo-5-nitropyridine (4g,
18mmol), PdCL(PPhs); (966mg, 1.38mmol) and Cul (262mg, 1.38mmol) in
anhydrous tetrahydrofuran (80mL) in the dark. The mixture was stirred at room

ternperature for 48 hours then concentrated in vacue and dissolved in



10

15

20

25

dichloromethane (150mL). The organic solution was washed with water
(25mL), dried over MgSO4, filtered and concentrated in vacuo to 20% of
its original volume and heptane (20mL) was then added. The resultant
WieRene/goHtPwas filtered and dried to give PCT/EP2005/013850
3-[3-(2-methoxy-ethoxy)-phenylethynyl]-5-nitro-pyridin-2-ylamine 5 (4.2g,
74% yield). '"H-NMR (400 MHz; d6-DKS0): 6= 8.89 (1H, d, 1 2.7), 8.34
(QH, d,j2.7), 7.39 (1H, m), 7.35 (1H, d, J8.0), 7.30 (1H, dt, j 1.0, 7.6),

7 9‘&(% Iﬂgﬂaﬁé 5&1& 8:)e % 511(2431&1&.4 @L&&&é@h&& Jw‘%é) @s#L),
é i %14§ cgntr te M +aca‘£?oeto @ ts al volume

ngf R 2AlSY YSRGS BRI | Hipy 8“ i

P ot dieraner20mbkives (tixqegdcheé SHifmesylast agtiey feh& st fibpret and

3-[@it2- methoxy{ettbxdiphenyletiy)rtiebyithgapjrisini@oyparidive 3157
Smngl)1ea 1%;g.)mlxture of tetrahydrofuran and dimethylformamide
(75mL The mixture was heated at 70C for 16 hours then the

tetra ﬁdrofuran was reﬁmoved in vacuo. The 15 mixture w rfé Hpoured nto a
(]

padtioh B4R Yt WY Qi rabeitdiingi 1093 frid Hofd it 20
acttHienTHe bigHnibs WeteTcoNdhtritéd fh Va0 B Sddnbi-OoRigita),

volumeand, water 139mk), was.sxlded.(FHesfesultant orange solid was
filtered and dried to afford 2-[3-(2-methoxy-etho)cy)-phenyl]-5-nitro-IH-

p g R (400 MHz; d6-DMSOQO): 6=
E‘é%oi%:r (E% L, %)g ]]%?5 3%%‘"‘7‘7‘" Tﬂ?{ €)'2 6), 7.52-7.50 (2H, m),
736(1H app. t,j 8.1, 7.8), 7.18 (1H, s), 6.95 (1H, dd, j 1.8, 8.1), 4.15

(2H) 8-]34(8)mi3tBEx(2¢thaxN)4pByn3I R5- (Bto-S HMBrab 2 S pY3disg M+H),
355 (M + acetonitrile) c)

2- [éo%ml%%hp g@&@%@mh )gy%]éﬁq%ﬁsowi@ §a@4&y{adan£w$%m9@32{% 1o

a mlxture of thoxy)-phenyl]-5-nitro- IH I

bl FRE wmew%é%w .?ovf?g%m é‘)"ﬁﬁ‘%"th %‘Pﬁﬁ*w ;
adaédnmmrmmen)amdmﬁwammﬁmmnm@im Z00rb ks HetRER afas
706:e£®ard3ahomﬂ{s fthan tonlecthandfilteradihroligh GelitefrovEHersetvmant The

afameved BBM%U&?J‘Q fha W ?&Qﬁ!@@‘ﬁ%@@ R e 20Q8(0138900%
-6%&%9&%9 SRRNed i Y AEstate, 0T MRS D S v
original volume and water (30mL) was added. The resultant orange solid was
filtered and dried to afford 2-[3-(2-methoxy-ethoxy)-phenyl]-5-nitro-1H-
pyrrolo[2,3-b]pyridine {1.3g, 83%).

"H-NMR {400 MHz; d*-DMSO): 5= 12.88 (1H, s), 9.04 (1H, d, ] 2.6), 8.77 (1H, d, ]
2.6),7.52-7.50 (2H, m), 7.36 (1H, app. t, ] 8.1, 7.8), 7.18 (1H, 5), 6.95 (1H, dd, J 1.8,
8.1), 4.15 (2H, t, ] 4.6), 3.65 (2H, 1, ] 4.6), 3.25 (3H, ).

MS: M = (ES+) 314 (M+H), 355 (M - acetonitrile)

¢) 2-[3-(2-methoxy-ethoxy)-phenyl]-1H-pyrrolo[2,3-b]pyridin-5-ylamine

To a mixture of 2-[3-(2-methoxy-ethoxy)-phenyl]-5-nitro-1H-pyrrolo[2,3-
b]pyridine (7.1mmol, 2.2g) and iron powder (6.7g) in ethanol (50mL) was added

HCl (conc.) (0.7mL) and water (5mL). The mixture was heated at 70°C for 3 hours
then cooled and filtered through Celite®. The solvent was removed in vacuo and the
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bicarbonate (15mL), dried over MgSO4, filtered and concentrated in
vacuo. The crude product was purified by column chromatography (Si02,
ethél acetate) to afford

ﬁ’?%ltﬁo)cy -ethoxy)-phenyl]-1H-pyrrolo[2,3-b]pyridin- B! ?/Téli:ﬁﬁ%y%m%
(1.2g, 60%). 'H-NMR (400 MHz; d6-DMSO0): 8= 11.62 (IH, s), 7.78 (1H, d,
j 2.0), 7.53-7.50 (2H, m), 7.38 (1H,'§’dp’. t,j 8.0), 7.13 (1H, d, j 2.3), 6.93
(111, dd, j 1.7, 8.0), 6.75 (1H, d, J 2.0), 4.8 (2H, br.s), 4.24 (2H, t,  4.6),
3. 76, Hijshi6d Si404BH, S1ettS: (F0mUESWaRG4 (Mith)sifhrated sodium
2- E?QL?ESMJ%[%E) %?%Oéve#mé@@ RN Mzgl%%eﬁ hlrding s
nza he ab ove amine comg}%g]daggaljs q’fl&ﬁ? e‘%‘] cetate) to
AT T R ol FIR™ 2 e yiidid ATER
corfferting. zﬂ@@mﬁexw)epbwéb%%@if@(%bimidmr%a"e@me
1HY,. 8;460%),. IH); 8.37 15 (s, 1H); 7.68-7.45 (m, 6H); 7.38 (t, 1H); 7.00 (s;
114); 6.94 (s, 1H); 4. 21 (t, 2H); 3.72 (t, 2H). The foIIowing examples were

obﬁ@g@f@@m %9615 d?%%atﬁ%fo %%”E‘ guﬁx%%eso

stematic ame 2-Meth O
delBlgo)

60 sepd: [0 83 (Rroga b2 i %34%% gy 675
12¢ BHHIph2 DIl 3, @l-b]byﬂd‘ir%aslﬂ)tzlﬁﬁiz ?726(62}144)! 26834 s 3H);
7.38 - benzamide (t, 1H); 7.22 (d, 1H); 7.10 (t, 1H); 7.00 (s, 1H); 3.95 (s,

3FMWQQ%@JP@QQ(@MT/EPZOOS/0138SO -62 Example- 'H-NMR
Systematic Name No.
2-Chloro-N-{2-{3-(2-methoxy-ethoxy)-phenyl]-1H-pyrrolo[2,3-b]pyridine-5-yl}-

benzamide

The above amino compound was acylated with 2-chlorobenzoylchloride as
described for example 12-1 to yield the title compound.

"H-NMR (400 MHz, d6~DMSO): 8§=12.12 (s, 1H); 10.56 (s, 1H); 8.44 (s, 1H); 8.37
(s, 1H); 7.68-7.45 (m, 6H); 7.38 {t, 1H); 7.00 (s; 1H); 6.94 (s, TH); 4.21 (t, 2H);
3.72 (t, 2H).

The following examples were obtained in analogous fashion as described for
example 12-2

Example- , 'H-NMR
No Systematic Name

3 Methory-N-(2-phenyl- (400 MHz, d°-DMSO) : 8= 10.23 (s, 1H);

8.51 (broad s, 1H); 8.46 (s, 1H); 7.97 {d,
12-3 1H-pyrrolo}2,3- 2H); 7.72 (d, 1H); 7.58-7.46 (m, 3H); 7.38
blpyridine-5-y1)- (t, 1H); 7.22 (d, 1H); 7.10 (t, 1H); 7.00 (s,
1H); 3.95 (s, 3H).

benzamide




2,4-Dichloro-N-(2- (400 MHz, d6-DMSO) : S=11.95 (s, 1H); phenyl-

IH-pyrrolo [2,3 10.39 (s, iH); 8.20 (s,

1H); 8.14 (s, 1H); 124

b]pyridine-5-yl)- 7.74 (d, 2H); 7.59 (s, 1H); 7.48 (d, 1H); benzamide 7.38
WA 2094069925 (t, 2H); 7.15 (t, 1H); 6.76 (s, 1H). 2-Chloro-6-P4&iyRNS 4550

MHz, d6-DMSO) : S=12.25 (s, 1H);
8.49 (s, 1H); 8.44 (s, 1H); pyrrolo[2,

12-5 (2-phenyl-1H- 10.69 (s, 1H);

.82b]pyridine- 8.03 (d, 2H); 7.57 (t,

2H) 7.50- 7 39 (m, 5-yl)-benzamide 4H); 7.05 (s, 1H); 2.46 (s, 3H). (400

SO) : S=12.08 (s, 1H);| N-[2-(3-Acetylaming;0.17 (s, 1H);
1( 25;@: H); 8.4%enlkt) Noetwanyl)-1H-pyrrolo[2,3- 8.33 (s, 1H); 8.10 (s,
1H) +2H):-12 6 blpyridine-5-yi}-4-7.60 /rl 1H)-7-54(e-1H):-7.40
(t, IH), methoxy £ |de ZH)@ 5B, (@ Ws@%ﬁfs 13!-?5'(32 9
(s, 3H). 2-Me=th % %400 VHp,366GsDIVIS@)20 Be 1HO21 (s 1HY);
1hi-pysojol2)3 vhovak (8- 1vpsl3 o 1518l 9145, A1, 1877 7.48 (d, 1H);
b]pyridine-5-yl) 7W}@}(s)handi'b" T4 (s, it gﬁ%E' dzl% é’.gﬁ 2%5 ﬂ ?gl—i)m)
7.23-7.11 (m, 4H); nglézgaqmenzamé e ’é ) ? ’
5-methoxy-NM.{2-[3-(2:methoxy- 12-8 ethaxy)-phe rﬁﬁiﬂl
pyrrolo[2,3-b]pyridiier 5-¢iabidmlzamia d@m&ghlﬁfblvﬂsp}[;ﬁ:(m&h/[bi 2H);
d§-DMSO) : = 1228,{3nitk1-10.75 (si101d9)B3136(8.43 k) 18158 @&, (1) H);
125 | yirolo[23-blpyridine- | 803 (d, 2H); 7.57 (t, 2E); 7.50-7.39 (m,
5-yl)-benzamide 4HY; 7.05 (s, 1H); 2.46 (s, 3H).
(400 MHz, d*-DMSO) : 8= 12.08 (s, 1H);
N-[2-{3-Acetylamino- 10.17 (s, 1H); 10.07 (s, 1H); 8.47 (s, 1H);
phenyl)-1H-pyrrolo{2,3- |  8.33 (s, 1H); 8.10 (s, 1H); 8.01 (d, 2H);
12-6 b]pyridine-5-yl]-4 7.60 (d, 1H); 7.54 (d, 1H); 7.40 (t, 1H);
methoxy-benzamide 7.09 (d, 2H); 6.78 (s, 1H); 3.86 (s, 3H);
2.09 (s, 3H).
2 Methyl-N-(2-phenyl- (400 MHz, d*-DMSO) : 8= 11.92 (s, 1H);
‘ 10.14 (s, 1H); 8.26 (s, 1H); 8.19 (s, 1H);
12-7 IH_P_YITOIO[L?)“ 7.76 (s) and 7.74 (s, together 2H}; 7.33-
blpyridine-5-y1)- 7.26 (m, 3H); 7.23-7.11 (m, 4H); 6.76 (s,
benzamide 1H); 2.23 (s, 3H).
2-Chloro-5-methoxy-N-
{2-[3-(2-methoxy-
12-8 ethoxy)-phenyl}-1H-
pyrrolo[2,3-b]pyridine-
5-yl}-benzamide
_ (400 MHz, d-DMSO) : 8= 12.28 (s, 1H);
24-Dichloro-N-A2-13- 1 ) o 1H): 8.56 (s, 1H); 8.50 (s, 1H);
(2-methoxy-ethoxy) | oo 1 H)s ) 7.84 (d, TH); 7.74 (d, 1H);
129 | phenyll-1Fpymrolol®.3- | o (o 44 o11): 7.52 (1, 1H); 7.15 (s, 1H);
blpyridine-5-yl}- 7.08 (d, TH); 4.35 (¢, 2H); 3.86 (t, 2H);
benzamide 3.49 (not separated from H20).




(2-methoxy-ethoxy)- 7.95 (s, 1H);) 7.84 (d, 1H); 7.74 (d, 1H); 12-97 .68
(dd, 2H); 7.52 (t, 1H); 7.15 (s, 1H); b]pyridinene-5-yl}- 7 08 (d, 1H); 4.35
(t, 2H); 3.86 (t, 2H); benzamide 3.49 (not separated from H20). WO
WZDBBHEE313 PCT/EP2005/013850 -63 Example- 'H-NMRPGH/ERAGaLIE3850
Name No. 4-Methoxy-N-12-[3-(2- (400 MHz, d6-DMSO) : 6= 11.99 (s, iH);
10.09 (s, 1H); 8.40 (s, IH); 8.24 (s, 1E);- methoxy-ethoxy)- 7.94 (d, 2H); )
7.47 (m, 2H); 7.30 (t, 1H); 12-10 7 . 0 2 phenyl](d, 2H); 6.91 (s, 1H); 6.85

((ﬂ I}xa}h yrldlne 5yl 4.13(t, 21-1); 3.79 (s, 3H); 1y 6%%(41 g 2H);
benzamide 3.27 @ysteseprrdtectfrom H20). (400 MHz DMSO) : 8=
12.098€: 1H): 3 5-Dimethoxy-N-{2-[3-10.26 (s,-1H):-8.47(s,1H); 8.31 (s,
1H); (2-metho % @X) 7 é;%_t? gad SPaNEFE.BE-EMEabtRer DM (81HE
ph enyl]-lH gyrrolo 7N3 ;17.16.48,(2HN B BV (8, 1Hh);8.24 (s, 1H);
b]pyridine-5-yl}- 69 ‘QdYﬂII*)O’@’ 4 (t 159442516, glyl)ig gpé@ﬂllglg@(@@}@
6H); B27L(t, 2bb¢=8/35ltépmnblsbmmtegj J% % ghz %gﬁueérg%z w
(4D0 MHz, d6-DMS)aSe- 49113 (s, |IH):'F0 i
(s| 1H); 12-12 phenyllH-pyrrolo[2,3; 7.8 2H) 377 é%tﬂZ‘H? 86 3E )
1H)); b]pyridine-5-yl)- 7,16 (s, 2H); 6|96 (sﬁll—l’)(@t?zk;(a;rétdﬁ fioenEaMide
3.85 (s, 6H).| N-{2-[3-(2-Methoxy- (4DQsMHZIHISRMGACD ) 6= 1283 (S 111);
1H); 3,5-Dimethoxy-N-{2-{3- 10.26 (s, 1H): 8.47 (s, 1H); 8.31 (s, 1H);
{(2-methoxy-ethoxy)- 7.55 (broad s) and 5.52 (s, together 2H);
iz2-11 phenyl]-1H-pyrrolo[2,3- 7.38 (t, 1H); 7.16 (5, 2H); 6.99 (5, 1H);
b]pyridine-5-ylj- 6.94 (d, 1H); 6.74 (1, 1H); 4.21 (t, 2H);
benzamide 3.85 (s, 6H); 3.72 (t, 2H); 3.35 (s, not
separated from H,QO).
, (400 MHz, d°-DMSQ) : 8= 12.13 (s, 1H);
3,5-Dimethoxy-N-(2-
10.26 (s, 1H); 8.48 (s, 1H); 8.31 (s, 1H);
phenyl-1H-pyrroto[2,3-
12-12 L 7.96 {d, 2H); 7.49 (t, 2H), 7.36 (t, IH};
b]pyridine-5-yl)-
) 7.16 {s, 2H); 6.96 {s, 1H); 6.74 (1, 1H);
benzamide
3.85 (s, 6H).
N-{2-[3-(2-Methoxy- | (400 MHz, d*-DMSO) : 8= 12.13 (s, 1H);
ethoxy)-phenyl]-1H- 10.38 (s, 1H); 8.50 (s, 1H); 7.59-7.55 (m,
12-13 pyrrolo{2,3-blpyridine- | 3H); 7.48-7.35 (m, 4H); 7.02 (s, 2H); 6.97
5-yl}-2-methyl- (d, 1H); 4.25 (t, 2H); 3.76 (t, 2H); 3.36 (s,
benzamide not separated from H20); 2.47 (s, 3H).
2-Methoxy-N-{2-[4-(2- (400 MHz, CD,0D) : 8= 8.49 (s, 1H};
methoxy-ethoxy)- 8.44 (s, 1H); 8.09 (d, 1H); 7.94 (d, 2H);
12-14 phenyl}-1H-pyrrolo]2,3- 7.70 (t, 1H); 7.36 (d, 1H); 7.26 {t, 1H);
blpyridin-5-yl}- 7.20 (d, 2H); 6.88 (s, 1H); 4.33 (1, 2H);
benzamide 4.20 (s, 3H); 3.92 (1, 2H); 3.59 (s, 3H).

chloro-benzamide

was  prepared  analogously to

example

12-2  starting from  3-

(acetylamino)phenylacetylene. In the preparation of the intermediate N-{3-(5-




10

15

20

25

ethoxy)-phenyl]-1H- 10.38 (s, 1H); 8.50 (s, IH); 7.59-7.55 (m, 12-13
pyrrolo[2,3-b]pyridine- 3H); 7.48-7.35 (m, 4H); 7.02 (s, 2H); 6.97
5-yl}-2-methyl- (d, 1H); 4.25 (t, 2H); 3.76 (t, 2H); 3.36 (s, benzamide not
WEEWAsARSe from H20); 2.47 (s, 31-.1). 2-Methoxy-N-{2-[4-(2P{4GBPRAPFA1 3850
CD30D) : 6= 8.49 (s, 1H); methoxy-ethoxy)- 8.44 (s, 1H); 8.09 (d, IH);
7.94 (d, 2H); 12-14 phenyl] -1H-pyr#to[2,3- 7.70 (t, iH); 7.36 (d, IH); 7.26
(t, iH); b]pyridin-5-yl}- 7.20 (d, 2H); 6.88 (s, 1H); 4.33 (t, 2H); benzamide
4 &Qr&slﬁ%?bﬁﬁl(g gﬁ%ﬁé%(ﬁ %ﬂ}nyﬁwmré@b}%ychsanon reaction an
2 & ACexXo?mmo g}llgase Eé’tgéoﬁu TP l!l% &‘i'cfé? e% %ia le 12-2 is

ch &r 3 benzamide Was | prepare analogously to examp rtrng
fréfs&d5 (acetylamino)phenylacetylene. In the preparation of the
intermediate N-[3-(5 WO 2006/066913 PCT/EP2005101.3850 -64

NitFRE-REHRQIORR. B-pdaniidin2-pphdn s pimmide hypbyalisadietmide

reaction an higher equimolar amount of base (potassium tert-butoxide) as

in Example 12- arat n of

NFSREH M J4H %iﬂ) %[g%%tgfpyr a|c£)‘hae(:}|d aletatfiios Igotasgrum
tem:bu@omérezmglrzérﬂmbrwrhg}ﬁaﬂﬁ@%%rgéruﬁbﬁ&sf Ropp) in a 21
aninoube Nilf eepyitigineBaydathyidy Diphdpliliracetidnides (G148 Fhdmmxokyénvers
2:fenixutreced tesralycsafuiamand dimsiaydarmamidedAsnal ) Thguo. The
MG A, Tealed A0S dANeURINTNMIRIHAMAIRIMAN Sy
remove nvacua. The mixiure was oured onto a paéil of silica arlr

elAEEH it NOUREATRANE FPRIFRF A et The BraHiEE idiga! volume
commcenatatddimbhvue 16459, Diatesvltmgiorangs|trhe vandiVivatd rigofmey to
wasigdded.[This-rasultant pracgesolithyeasdilteybdband Jrieekimiddfottolg,
N-E3s § Nitro-IH-pyrrolo[2,3-b]pyridin-2-yl)-phenyl]-acetamide (1.01g,
68%) ‘H-NMR (400 MHz; d6-DMSO): S= 12.97 (1H, s), 10.17 (1H, s),
9.16 (1H, d, j 2.5), 15894 1H,d, 1 2.5),8.24 (1 770(1Hd1783
7. é@@MRd‘ijJ% 17 SOMIONSF, 1297 § )‘,1>7S.}166( Fﬁr(‘sZ)‘ o5 pHesh 1 25

8.94 (1H, d, ]25},824 (1H, s), 7.70 (1H, d, ] 7.8), 7.63 (1H, d, ] 8.2}, 7.50 (1H,
app- t,J7.9), 7.10 (1H, 5), 2.15 (3H, s).

MS: M = (ES+) 267 (M+H), 338 (M-+acetonitrile}, 593 (2M+H), 889 (3M+H)

N-[2-(3-Acetylamino-phenyl}-1H-pyrrolo{2,3-b]pyridine-5-yi]-2-chloro-

benzamide

The above nitro compound was reduced to the amino compound and subsequently
acylated with 2-chlorobenzoylchloride as described in example 9-1 to yield the title

compound.

'H-NMR (400 MHz, d°*-DMSO): 8= 12.14 (s, 1H); 10.36 (s, 1H); 10.07 (s, 1H); 8.41
(s, 2H); 8.09 (s, 1H); 7.67-7.37 {m, 7H); 6.81 (s, 1H); 2.09 (s, 3H).

The following examples were obtained in analogous fashion as described for

example 12-15:



MS: M = (ES+) 297 (M+H), 338 (M+acetonitrile), 593 (2M+H), 889 (3M+H)
N- [2-(3-Acetylamino-phenyl)-1H-pyrrolo[2,3-b] pyridine-5-yl]-2-chloro-
benzamide 20 The above nitro compound was reduced to the amino

Vigemposati aind subsequently acylated with 2-chlorobenzoy€iprigesagssse
described in example 9-1 to yield the titte compound. 'H-NMR (400 MHz,
d6-DMSO): S=12.14 (s, 1H); 10.56-& 1LH); 10.07 (s, 1H); 8.41 (s, 2H);
8.09 (s, 1H); 7.67-7.37 (m, 7H); 6.81 (s, 1H); 2.09 (s, 3H). 25 The

fo
ex
'H

|OWIng ex
)
-NMR. Sy

AMpPIES Were obtained in analo

15: WOL0QR{066913,, CT/EP

stematic

ame No. (400 MHz,

hous fashion cribed for
2005/013850 - xample-
d6-DMSO) : 8= 12.24 (s, 1H);

1

8.
1H
6.
1Q.
8.
(m
6.

69 (5, 1
18 (s, 1H)
); 7.70- 2
D6 (d, 1H)
11?(5161H
09 (s, 1H)
, 3H); 2-1
79 (s, 1H)

R R 2]
%W@ON %zb gmé&ﬁa%n

); 10.16 (s, N-[2-(3-Acetylamino
12-16 1H-pyrrolo[2,3-b]pyridin-

12-2AKkitIgyreckefraabipyridi
nethoxy-benzamide 7.70 (t, 1Hy;

3.95 (s, 3H); 2.10 (s, 3H). (40

6;5?101}@7 %Hbﬁﬁ%(%-z'ﬁ)’zc;
e ?eﬁgin b g,
M§®‘? 848 §d A& 14 £ H)s

D-ghhid) 1 HiH Y, 8348, ()24 -
eyl nd, 712) d (,dka, ni4d-7 bR,

0 n}lﬁjf %’661 ég{) 3 r58:3512 8

N-
1H

[ 2-(3-Acé
1-pyrrolo[2

,3-b]pyridin-5-yl]- 1H); 8.51 (s,

N-{2-(3-Acetylamino-phenyl)-

atylamin o-phenyl )- (s, 1H); 10

78468.N1H); 4000€e) 121811
2H): 859 B b 11 10.07 (s,

1H); 8.43 (m, 2H); 8.09 (s, 1H);

2-chloro-5-methoxy-benzamide

12-17 | 1H-pyrrolo[2,3-blpyridin-5-y1]- | 7.72 (d, 1H);7.71-7.56 (m, 3H);
2-methoxy-benzamide 7.70 (t, 1H); 7.21 (d, 1H); 7.10 (t,
1HD); 6.79 (s, 1H); 3.95 (s, 3H);
2.10 (s, 3H.
(400 MHz, d°>-DMSO) : 8= 12.28
N-[2-{3-Acetylamino-phenyl)- (s, 1H); 10.73 (5. TH); 10.19 (s,
. o 1HY: 8.51 (s, 2H); 8.20 (5, 1HY;
12-18 1H—pyrrolo[.2,3—b]pyr1d1n—5—.y1]~ 772 (d, 1H); 7.68 (d, 1H): 7.55-
2-chloro-6-methyl-benzamide 7.49 (m, 3H): 7.44 (m, 1H); 6.93
(s, 1H); 2.49 (s, 3H); 2.21 (s, 3H).
(400 MHz, d°-DMSO): 8= 11.99
{s, 11); 10.39 (s, 1H); 9.93 (s,
N-[2-(3-Acetylamino-phenyl}- 1HY; 8.27 (d, 2H); 7.95 (s, 1H};
12-19 1H-pyrrolo[2,3-b]pyridin-5-yl]- | 7.46 (d, 1H); 7.41 (d, 1H); 7.35 (d,

1HY); 7.27 {1, 1H1); 7.08 (s, 1H);
6.96 (d, iH); 6.67 (s, TH); 3.70 (s,
3H); 1.95 (s, 3H).
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7.72 (d, 1H); 7.68 (d, 1H); 7.55- 2-chloro-6-methyl-benzamide 7.49 (m,
3H); 7.44 (m, 1H); 6.93 (s, IH); 2.49 (s, 3H); 2.21 (s, 3H). (400 MHz,
d6-DMSO): S=11.99 (s, 1H); 10.39 (s, 1H); 9.93 (s,
WI-120¢3668étylamino-phenyl)- 1H); 8.27 (d, 214); 7.95 (s, 1P:I/EP2405/013856
11-I-pyrrolo[2,3-b]pyridin-5-yl]- 7.46 (d, 1H); 7.41 (d, 1H); 7.35 (d,
2-chloro-5-methoxy-benzamide 1HY);%.27 (t, 1H); 7.08 (s, 1H); 6.96 (d,
1H); 6.67 (s, 1H); 3.70 (s, 3H); 1.95 (s, 3H). WO 2006/066913
PGJ/EBRAQ5/013850 -66- Example 13-1: N-(2-{ 4- [Bis- (2-methoxy-ethyl)

-a ?g, ¥ -_ UR oro%éEﬁlH mld%%(g ﬂ?mro phenyl}-3H-imidazo[4,5-

2 Pﬁtﬁﬂhﬁlﬁl&gﬂ?W@?ﬂWSh -imidazo[4,5-b]pyridine 5 1.00 g
2,3-diamino-5-nitro-pyridine and 0.95 g 3,4-difluorobenzaldehyde were

stigied  Bu60imilairsReRrena;tlb1 0 miez36r s | Jhedsalvent was

removed under vacuum and the residue dissolved in 40 ml pyridine at 60

C. The salutign was cooled in, n ice Preci odu

NS e AN T e 5&%@3 were

[2-fiedt onacPemhimeraenratd a2 o P @@Wﬁ rﬁzTW; %@WI]%%B(@ HOYESy

- etlyd)namine Bebrgsidue dissolved in 40 ml pyridine at 60 C. The solution was

2- Q%&e@Ifwg{qcpmgaw)r@mwr&ﬂ)mga@{é RPIRW R Q:bM NMR.and
0, 51}\/ gllé 2- t&xy%@@ amine were heated to 170 C with stirring for 18
ola

hrd. &'Materials were removed under vacuum and the residue
purified by 15 chromatography, first on silica in dichloromethane /
méth@ndbmixttifésitmd Hudderobhip ypdiparativehepLicbisyidioaRaxg
of thg Htlerpreduct N- (2-{4- [
Bis-(2-methoxy-ethyl)-amino]-3-fluoro-phenyl}-3H-imidazo [ 4,5-
0,5 g 2-(3,4-Difluoro-phenyl)-6-nitro-3H-imidazo{4,5-b]pyridine, 0,1 ml NMP
and 0,51 g bis(2-methoxyethyl}-amine were heated to 170 C with stirring for 18 hrs.
Volatile materials were removed under vacuum and the residue purified by
chromatography, first on silica in dichloromethane / methanol mixtures, and

subsequently by preparative HPLC.
Yield 42 mg of the title product

N-(2-{4-{Bis-(2-methoxy-ethyl)-amino}-3-fluoro-phenyl}-3H-imidazo(4,5-
blpyridin-6-yl)-2-chloro-benzamide

The above nitro compound was hydrogenated to the amino compound and
subsequently acylated with 2-chlorobenzoylchloride as described for 4-9 to give the
title product.

'"H-NMR (400 MHz, d5-DMSO): 8= 10.77 (s) and 10.66 (s, together 1H); 8.54-8.47
(t, 2H); 8.37 (s, 1H); 7.91-7.80 (m, 2H); 7.66 {d, 1H); 7.60 (d, 1H); 7.55-7.48 (m,
2H); 7.17 (m, 1H); 3.53 (m, 8H); 3.25 (s, 6H).

{400 MHz, CD;0D): 8= 8.27 (broad s, 2H); 7.79 {m, 2H); 7.14 {t, 1H); 5.02 (m,
1H); 3.61 (m, 8H); 3.35 (s, not separated from MeOH}); 1.35 (d, 6H).



10

15

20

25

b]pyridin-6-yl)-2-chloro-benzamide 20 The above nitro compound was
hydrogenated to the amino compound and subsequently acylated with
2-chlorobenzoylchloride as described for 4-9 to give the title product.

W IYMR(UO0 MHz, d6-DMSO): 8= 10.77 (s) and 10.66 (s, RsgeERadep3sse
8.54-8.47 (t, 2H); 8.37 (s, iH); 7.91-7.80 (m, 2H); 7.66 (d, 1H); 7.60 (d,
1H); 7.55-7.48 (m, 25 2H); 7.17 (m; &H); 3.53 (m, 8H); 3.25 (s, 6H). (400
MHz, CD30D): 8= 8.27 (broad s, 2H); 7.79 (m, 2H); 7.14 (t, )H); 5.02 (m,
1%@%&_{[&1&%); 3.35 (s, not separated from MeOH); 1.35 (d, 6H). WO
20 69 [EP2005/01385Q -67--Example, 14-1: 2-Chloro-N- {2-
PR B e e e

YRS IprEnEnbetnedds)
2-(2-Chloro-pyridin-4-yl)-6-nitro-3H-imidazo[4,5-b]pyridine 5 was prepared
asajesoribrd o5 examale -4 nRiaring Mol ateslonppyidiiae-4- carboxylic
acid and 2,3-diamino-5-nitropyridine.

QAL N IR S A e
2- (e A5ytA Adyeeniito S RATESET4, 5-b]pyridine 10 in 12 ml dry
N-methylpyrrolidone (NMP) and 1,18 g (13 mmol) 3- methoxypropylamine
wegehoatechie-200.@) ina closail e serbdnopaBicIpwana - 188CHFfaR 30y1] -
mip. The solvent was removed under vacuum and the residue dissolved
in a mixture of 20 ml ethyl acetate and 30 ml 5% aqueous HCI. The HC1
phase was separated and brought to alkaline pH by addition of conc.
amimbriid 4P herhiRalthEldquesuddind s viasirtidttoeidonel 4.5-blpyridine
dichlorameihahe, andtheyhrgasic phasedviReramcbnbifed atid dredol) 3-

Evaparatignapd siomatogranky ©f 18 esidue ana&ilicasdn gthyicrowave
acetate/m{ath%{)\ol mlqufrres ave 480 mg of the title product. cj}
I I mi

2-[§e-a(§t3\/le o) cy-pir}()py &Mino -pyrr?airﬁ? (f/Y]e #—?melldgg(c)ﬁfg-g p()i Fl}éﬁ nr-eé;idue
RS PGBV b b AS LA FOS B2
degbrfyeehirraxrartrdlend brought to alkaline pH by addition of conc. ammonia. The
atkaline aqueous phase was extracted with dichloromethane, and the organic phases
were combined and dried. Evaporation and chromatography of the residue on silica

in ethyl acetate/methanol mixtures gave 480 mg of the title product.

c) 2-|2-(3-Methoxy-propylamine)-pyridin-4-yl]-3H-imidazo[4,5-b]pyridin-6-
ylamine

The above nitro compound was reduced with iron powder as described in example

1-1 and purified by chromatography on silica in ethyl acetate/methanol mixtures.
Yield 360 mg of the title product

2-Chloro-N-{2-[2-(3-methoxy-propylamino)-pyridin-4-ylj-3H-imidazo{4,5-
blpyridin-6-yl}-benzamide

170 mg (0,57 mmol) of the above amino compound were dissolved in 3 mi NMP
and treated dropwise at 0 C with 157 mg (0,85 mmol) 2-chlorobenzoylchloride.

Stirring was continued at room temperature for 2 hrs, then methanol and a few mi



1-1 and purified by chromatography on silica in ethyl acetate/methanol
mixtures. Yield 360 mg of the title product 2-Chloro-N-{2- [
2-(3-methoxy-propylamino)-pyridin-4-yl] -3H-imidazo [4,5-

Wl ayidirnBy1}-benzamide 25 170 mg (0,57 mmol) of the alR$VRERAIN@13850
compound were dissolved in 3 ml NMP and treated dropwise at 0 C with
157 mg (0,85 mmol) 2-chlorobenzoyf@htoride. Stirring was continued at
room temperature for 2 hrs, then methanol and a few ml WO 2006/066913

P%F/EPQOQ%QJ&?% 68REE0N Qmmmﬁlwe&%@qf#ﬁ@dam thembture

stirred for another jon .an t on.silica in
e A G T 1 S e T AR e e
(4@@)5!‘9[1%? HEWMB@WSL 13,72 (s) and 13.20 (s, together 1H); 10.80 5
(broad s, 1H); 8.60 (s) and 8.55 (broad s, together 2H); 8.15 (d, 1H); 7.66
(d AEIMR. Oy - DTS §,13H); §)220(b1eaa ds, AbhstH82 Khroacko

é%oa%&di 9@2 vg48.%2§2514§aq,s, gﬁ%a%im 5104 &pﬁ—ﬁ te%ér 55&

H é s o
SB U o R AR R 1 8e 4 R IE R EG: % i
6301638 Badtd, (RIHERD5 DrgarkcPrHRERESTDAIO) éz@fot;) Adp-285 (m,
Bigesrdi, J.S., et al., Adv. Cancer Res. 76 (2000) 61-119 5 Boyce, B.F., et
al., J. Clin., Invest. 90 (1992) 1622-1627 Cali, S. X., et al, J.Med.Chem. 40
(1997) 3679 - 3686 Eliceiri, B.P., et al., Mol. Cell. 4 (1999) 915-924 Ellis,
L.M., et al., J. Biol. Chem. 273 (1998) 1052-1057 Magdolen, P., et al,
Tetrahedron 57 (2001) 4781-4785 10 Missbach, M., et al., Bone 24
(1999) 437-449 Nam, J.S., et al., Clin. Cancer Res. 8 (2002) 2430-2436
Paul, R., et al., Nat. Med. 7 (2001) 222-227
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Sawyer, T., et al., Expert Opin. Investig. Drugs 10 (2001) 1327-1344
Schwartzberg, P.L., Oncogene 17 (1998) 1463-1468 15 Soriano, P., et al.,
Cell 64 (1991) 693-702 Stahl, P. H., and Wermuth, G., (editors),
Véatseokidf Pharmaceutical Salts, Verlag Helvetica ChinR€a/BEIE0S/013850
(VHCA), Zurich (2002) Staley, C.A., Cell Growth Differ. 8 (1997) 269-274
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090fsI 8_025110.pd f. US 2004/0242883 US 4,162,265A 25
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o1/9aBey NG O2lo DBt QRIS uA088sb s Eh ff0 02/092573 WO
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R1iNN H formulal5 wherein, R'is a phenyl group optionally
substituted with halogen, cyano, nitro, amino, -C(O)OH, heterocyclyl,
-0-heterocyclyl, -S(0)2NH2, -X-alkyl or-Y-cycloalkyl; or a heteroaryl group

wghtidgmadsp Bubstituted with 10 halogen, nitro, amino, heteroB¢eRHPar0s/013850

-Z-alkyl; and all alkyl groups are optionally substituted one or several
times by halogen, hydroxy, alkoxy,-a@%ino, alkylamino, dialkylamino or
alkylsulfonyl; X is a single bond, -NR-, -0-, -5-, -CH2-S(O)2NH-,
-NHS(0)2-, 15 -S(0)2NH-, -S(O)Rpe12 (DimzNRC(O)- or -C(O)NR-; Y is
-NRC(0)- or -C(O)NR-; Zis a single bond, -NH- or-O-; R is hydrogen or
alkyl, wherein the alkyl is optionally substituted one or several times by
haloger 6PERKY! Wordnessdernts PCTIEP2005/013850 -71 R2, R3
and R4 independently represent hydrogen, halogen, cyano, nitro, amino,
hydroxy, amino, alkoxy, alkylgghino, dialkylamino, alkyl, wherein the alkyl
and alkoxy groups are optiodally substituted one or several times by
halogen; 5 A is =CI# 3
thereof. 2. The compou is.aceq
group optionally substittited one !o

i A/vhereln R'is a phenyl
rab R or two times with

10 halogen, nitro, amino, C(O)O ﬁ
formula i
wherein,
R is a phenyl group optionally substituted with
halogen, cyano, nitro, amino, -C{(O)OH, heterocyclyl,
-O-heterocyclyl, -§(0),NH,, -X-alkyl or-Y-cycloalkyl;
or a heteroaryl group optionally substituted with
halogen, nitro, amino, heterocyclyl or -Z-alkyl;
and all alkyl groups are optionally substituted one or several times
by halogen, hydroxy, alkoxy, amino, alkylamino,
dialkylamino or alkylsulfonyl;
X is a single bond, -NR-, -O-, -§-, -CH,-$(0),;NH-, -NHS(0);-,
-5(0);NH-, -5(0);-, -5(0)-, -NRC(O)- or -C{O)NR-;
Y is -NRC(O)- or -C{O)NR-;
Z is a single bond, -NH- or-O-~;
R is hydrogen or alkyl, wherein the alkyl is optionally substituted

one or several times by halogen or alkoxy;
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-S(O)2NH2 or -X-alkyl; or a heteroaryl group optionally substituted one or
two times with heterocyclyl or -Z-alkyl; and all alkyl groups are optionally
substituted one or two times by 15 hydroxy, alkoxy or dialkylamino; X is

WORUMG6I1LS-, -S(0)2-, -S(O)-, -NRC(O)- or -C(O)NR-; Z iPEEERGIeIIapRS0

or -NR-; R is hydrogen or alkyl, wherein the alkyl is optionally substituted
one or two times by alkoxy; 20 R2 arfd R3 independently represent
hydrogen, halogen, nitro, amino, alkoxy or alkyl; and R4 is hydrogen. WO
2006/096%33&%%@9@49&%@5@;@5&3hm%g&mmgagscmmwa to
claim 1, wherein Rl js a roup o onal ubstltu etiik ne to th
preferably one O?%Otlﬁx %xt%m%%[|ﬁﬁ‘ﬁ’gha¥ﬁ BIRY! glrao pa%“no0 an
substituted one oW’t\Rf@lﬂr%@BV‘ aﬂéﬂﬁogf'xf@"i@ar&o%%tbﬁu Slﬁti‘ée
hydrogen; R2 and:R3indepdnaenthy reprgsent hydrogen, chlorine, alkoxy
or alkyl; R is hydrogen; and A is =CH-. 10 4. A compound according to
claim 3 selected fror.%p grQup consisting of:

2- Chloro N-(2- pheny H- pyrro1o[2 3-b}pyridin-5-yl)-benzamide;
2-Chloro-N-{2-[3-(2-methoxy-etho)cy)-phenyl]-1H-pyrrolo[2,3-b] pyridin-5-
yl}-benzadvitl @hzeivkedvdicglina(2eprldnyiits thessefolo [ 2,3-b
]pyridin-5-yl)-benzamide; 15 2,4-Dichloro-N-(2-phenyl-I

H-pyrr ,%egaz@,m;p £ whataporo-6-methyl-

N %2 p@%ﬁ%ﬁmggﬁ%ﬁgfg%aé] pyridin-5- yI) bell zamide; N-

2-(3-Acetylamino-phenyl)-IH-pyrrolo [2,3-b]pyridin-5-yl]-4-methox
[ qu 1‘;81 phe)r/l))rl grogg OPthi[la fty SL!EE‘?ZIU.HECI 0r¥e]to three, pr ¥erably

one or two times with
halogen, nitro, amino, -C(O}OH, heterocyclyl,
-5(O),NH; or -X-alkyl

or a heteroaryl group optionally substituted one or two times with
heterocyclyl or -Z-alkyl;

and all alkyl groups are optionally substituted one or two times by
hydroxy, alkoxy or dialkylamino;

X is -NR-, -O-, -§-, -§{0)z-, -S{O)-, -NRC{O}- or -C(O)NR-;
Z is a single bond or -NR+;
R is hydrogen or alkyl, wherein the alkyl is optionally substituted

one or two times by alkoxy;

R*and R® independently represent hydrogen, halogen, nitro, amino, atkoxy
or alkyl; and

R* is hydrogen.
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benzamide; 2-Methyl-N-(2-phenyl- 1 H-pyrrolo[2,3-b]

pyridin-5-yl)-benzamide; 20

2-Chloro-5-methoxy-N-{2-[3-(2-methoxy-ethoxy)-phenyl]-1H-pyrrolo[2,3-
W pyridienByy1}-benzamide; 2,4-Dichloro-N-12- PCT/EP2005/013850

[3-(2-methoxy-ethoxy)-phenyl ] -1 H-pyrrolo [ 2,3-

b]pyridin-5-yl}-benzamide; 4-Methoxy2N-{2-

[3-(2 methoxy-ethoxy)-phenyl]-1H-pyrrolo[ 2,3-b] pyridin- 25

5-y1}-benzaniden W .L0G(0SRPAAR € URL0051013550 -73
3,5-Dimethoxy-N-{ 2- [ 3-(2-methoxy-etho)cy)-phenyl] -1 H-pyrrolo [2,3- b]

pyridin- -5- -yl }-benzamide;

3,5-DirRethoxy-Nit2-RIHEH,BIOHPRRISRTY, SubRsyRamhos s iy-Bare arsfaebly
N-{2-[3-(2-Metho)cy-ethoxy):phenyij-lep yitdl of2:8<3] pypd din-Blyl g is
methyl-benzamide; Z'Meth%ﬁﬂﬂﬁly substituted one or two times by alkoxy ;
2-[4-(2-metho)cy-ethoxy)-phenyl]-1H-pyrrolo [2,3- b] pyridin-
5-yl}-benzamide;

N-[2- (3)56\cetylam]ﬁo eIy rrolo[2,3-b]pyridin-5-yl]-2-chloro-
benzamide; 10

N-[2-(3#Acetylaminayghsgeyt)-1H-pyrrolo[2,3-b]pyridin-5-ylI]-2,4-dichloro-
benzamide; N-[2-(3-Acetylamino-phenyl)- | H-pyrrolo [2,3-b]

Pyl 13 AR e S Bed LB .

2-(3-Acetylamino-phen yl)- 1 H-pyrrolo [ 2,3-b | pyridin-5-yl ] -2-chloro-5-
methox:benzamiekydofime wompounds according to claim 1, wherein R1
is a phenyl group optionally substituted one to three, preferably 20 one or
two timgs with flugriney;nitro, amino, -C(O)OH, heterocyclyl,

4. A compound according to claim 3 selected from the group consisting of:
2-Chloro-N-(2-phenyl-1H-pyrrolo[2,3-b} pyridin-5-yl)-benzamide;

2-Chloro-N-{2-{3-(2-methoxy-ethoxy)-phenyl}- 1H-pyrrolo{2,3-b] pyridin-5-
yl}-benzamide;

2-Methoxy-N-(2-phenyl-1H-pyrrolo(2,3-b]pyridin-5-yl)-benzamide;
2,4-Dichloro-N-{2-phenyl-1H-pyrrolo[2,3-bpyridin-5-yl}-benzamide;
2-Chloro-6-methyl-N-{2-phenyl-1H-pyrrolo[2,3-b| pyridin-5-yl}-benzamide;

N-[2-(3-Acetylamino-phenyl)-1H-pyrrolo{2,3-b]pyridin-5-yl]|-4-methoxy-

benzamide;
2-Methyl-N-(2-phenyl-1H-pyrrolo|2,3-b]pyridin-5-yl)-benzamide;

2-Chloro-5-methoxy-N-{2-[3-(2-methoxy-ethoxy)}-phenyl}-1H-pyrrolo(2,3-
b]pyridin-5-yl}-benzamide;

2,4-Dichloro-N-{2-[3-(2-methoxy-ethoxy)-phenyl|-1H-pyrrolo[2,3-
blpyridin-5-yl}-benzamide;

4-Methoxy-N-{2-{3-(2-methoxy-ethoxy)-phenyl}-1H-pyrrolo(2,3-b] pyridin-
5-yl}-benzamide;
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-S(O)2NH2 or -X-alkyl; and the alkyl group is optionally substituted one or
two times by hydroxy, alkoxy or dialkylamino; 25 X is -NR-, -0-, -S-,
-S(0)2-, -S(0)-, -NRC(O)- or -C(O)NR-; R is hydrogen or alkyl, wherein the
WaRYMedetibnally substituted one or two times by alkoxy; R2 HEERRS013850
independently represent hydrogen, halogen, nitro, amino or alkyl; WO
2006/066913 PCT/EP2005/013850" {74- It' is hydrogen; and A is =N-. 6. A
compound according to claim 5 selected from the group consisting of:

2-Chlorsh(2qphenyk3t-jmidaze:hp-hiloyyidbidoy| rhepzanmioe: 5

2-Chlorg-6-methyliNz(2-phenyl-3H-imidazo[4,5-b]pyridin-6-yl)- benzamide;
2-Brom@%f%?phhy§:)\;/‘j%l%fﬁ? azo [4,5-b] pyridin-6-yl) -benza mid e;

2-MethylsSrnitiarbeiexrhepybahilimigaeadd,3-plmviadinGiylD-henzamide;
2-Chloro-5-nitro-N- (2-phenyl-3H-imidazo [ 4,5-b |pyridin-6-yl)-benzamide;

10 N-(2Pheryl3Hdinistazaid 5 bhpyridint B-)-bein zanid pyridiclileHo 2N -
12- [3-(%—&}1§;W¥5g{ggjonyla mino )-phenyl] -3H-imidazo [ 4,5-
b]pyridin-6-yl}-benzamide; 5-Amino-2-methyl-N-(2-phenyl-3H-imidazo [

4,5-b |pyridithezylivhenzamigdeihbiy-cthoxy)-phenyl}- 1 H-pyrrolo[2,3-

5-Aming;&gﬁlgrg_—%@-mg@géﬁH-imidazo[4,5-b]pyridin-6-y|)-benzamide;
2-Ch]oro-N- {2- [4~( -diethylan’1in o-etho)cy) -phenyl] -3H-imidazo [4,5-

blpyridire62yi}-hepzamide; ZriahipnaiNyi20 {4 A 2-metha)evsethaxhipibenyl |
-3H-imidaza [4.5-b | pyridin- 6-yl}-benzamide; 20
2-Chloro-N-{2-[3*(2-metho)cy-ethoxy)-phenyl]-3H-imidazo[4,5-b]pyridin-
6-yl}-beRzamidgeeyhiRroPNedyB-(BrpfieoRriienybhsHdimElan o [4.8ddloro-
Ipyriding@eyll mide;

N-[2-(3-Acetylamnino-phenyl)- 1H-pyrrolo{2,3-b]pyridin-5-yl}-2-methoxy-

henzamide;

N-[2-(3-Acetylamino-phenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl}-2-chloro-6-
methyl-benzamide; and

N-[2-{3-Acetylamino-phenyl}-1H-pyrrolo|2,3-b]pyridin-5-yi]-2-chloro-5-
methoxy-benzamide.

5. The compounds according to claim 1, wherein

R is a phenyl group optionally substituted one to three, preferably
one or two times with
fluorine, nitro, amino, -C(O}OH, heterocyclyl,
-$(0),NH; or -X-alkyl; and the alky! group is
optionally substituted one or two times by hydroxy,
alkoxy or diatkylamino;

X is -NR-, -O-, -5-, -5{0);-, -5(O)-, -NRC(O)- or -C(O)NR~

R is hydrogen or alkyl, wherein the alkyl is optionally substituted
one or two times by alkoxy;

R?and R independently represent hydrogen, halogen, nitro, amino or alkyl;
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benzamide; 2-Chloro-N-[2-(4-morpholin-4-yl-phenyl)-3H-imidazo [4,5-b]
pyridin-6-yl] - 25 benzamide;
2-Chloro-N-(2-[4-(4-methyl-piperazin-1-yl)-phenyl] -3H-imidazo [4,5-

WS BYRIAIAEE3}-benzamide; WO 2006/066913 PCT/EP2005REIZEB00S/ 153850

2-Chloro-N-{2-[3-(2-hydroxy-ethyl)-phenyl ]-3H-imidazo[4,5-b]pyridin-6-
yl]-benzamide; - 74~
3-[6-(2-Chloro-benzoylamino)-3H-imidazo[4,5-b]pyridin-2-yl]-benzoic acid;
5 3-(6-@-chlorobgqg,gy@,%gplim,)d3H-imidazo[4,5-b]pyridin-2-yl)-N-(3-
metho)cy-propyl)-benzamide;
3-(6-(2-chlorobenzoylamino)-3H-imidazo[4,5-b]pyridin-2-y1)-N-isopropyl-
benzanide; 2-CHIOTOIN-(2-{ 3- [
2-methoxy-lI-methoxymethyl-ethylcarbamoyl] -phenyl }- 10
3himidazathoahliieinngz yh dienvaraiesd from the group consisting of:
Z'Ch'0r?g':gﬂ@a@fi[Y‘figi}é'ﬁgi'-fﬁwhﬂﬁﬂm)ﬁﬂ15%9%@%»-%‘4&%@?'6-y'] -

benzamide; 2-Chloro-N-[2-(4-sulfamoyl-phenyl)-3H-imidazo[4,5-b]
pyridin-g i, REBZaMIIENLE - phenyl-3H-imidazo[4,5-b] pyridin-6-y1)-
2-Ch|orgérll\‘lzal%ﬂééel_-nitro-phenyl)—SH-imidazo[4,5-b]pyridin-6-yl]- benzamide;
2-Chloro-N- [2-(4-methylsulfanyl-phenyl)-3H-imidazo [4,5-b] pyridin-6-yl] -

benzamiggymo-N-(2-phenyl-3H-imidazo[4,5-b] pyridin-6-yl)-benzamide;
2-ChIoro-N-[Z-(3-me51anesuIfinyl-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-
20 benzanude]i-2-aiens- - pi{dA3idthai deasidl Foriplrpdenyt)! B bkimiciado
[4,5-b] pyridin-6- yl]-benzamide; N- [2-(3-Amino-phenyl) -3H-imidazo
[4,5-b] @y@h{m:sfyr]itgx&ﬁ{&mQﬂZ%idé@azoi4,5-bjpyridin-6-yk)-ben2amide;

N-(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-benzamide;

2-Chloro-N-{2-[3-(3-methoxy-propionylamino)-phenyl]-3H-imidazo|4,5-
blpyridin-6-yl}-benzamide;

5-Amino-2-methyl-N-(2-phenyl-3H-imidazo[4,5-blpyridin-6-y1)-

benzamide;
5-Amino-2-chloro-N-(2-phenyl-3H-imidazo[4,5-b] pyridin-6-yi)-benzamide;

2-Chloro-N-{2-[4-(2-diethylamino-ethoxy)-phenyl] -3H-imidazo[4,5-
b]pyridin-6-yl}-benzamide;

2-Chloro-N-{2-[4-(2-methoxy-ethoxy}-phenyl]-3H-imidazo[4,5-b]pyridin-
6-yl}-benzamide;

2-Chloro-N-{2-13-{2-methoxy-ethoxy)-phenyl]-3H-imidazo[4,5-b]pyridin-
6-yl}-benzamide;

2-Chloro-N-[2-(3-nitro-phenyl)-3H-imidazo[4,5-b] pyridin-6-yl]-
benzamide;

2-Chloro-N-[2-(4-morpholin-4-yl-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl] -

benzamide;

2-Chloro-N-{2-[4-(4-methyl-piperazin-1-yl)-phenyl]-3H-imidazo[4,5-
blpyridin-6-yl}-benzamide;
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25 N-[2-(3-Acetylamino-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-2-chloro-
benzamide; and N-(2-{4- [ Bis-(2-methoxy-ethyl )-amino] -3-fluoro-phenyl ]
-3H-imidazo [4,5- b]pyridin-6-yl)-2-chloro-benzamide. WO 2006/066913
WRCHERZO0651013850 -76 7. The compounds according toPETRIR2195/013850
wherein R' is a heteroaryl group optionally substituted one or two times
with heterocyclyl or -Z-alkyl; and the”alkyl group is optionally substituted
one or two times by alkoxy; 5 Z is a single bond or -NR-; R is hydrogen;
122 and, R3,independsnty el ey Raen-SHaeEesa R biSyridin-6-
hydrogenl;%ztﬂr%%A _i§ ':Clk\lg-r.tlo }g?AQZomg)hglL%\d a?ctz:ording to g:{al’m ﬁsyerieicted
from th¥ 5P5BH B8R Sisting of. 2-Chloro-N-(2-thiophen-2-yl-3H-imidazo
[4,5-b]pyxidlip; 65 ? 2AILS %) SO ARIRRRERGR YR e Ridazo
[4.5-b %{xﬁé% %‘gp’ﬁ et jz-crim‘ro-{ﬁ’ Ry
2-(2-mé‘ﬂ‘|‘§/i-pyridin-4-y|)-3H-imidazo[4,5-b]pyridin-6-yl] - benzamide; 15
2 Chlorg {2 (RnSSEV IS PN AR A IR G-l
N-[2-(L PSR oRAABE Y SEBE 48 -imidazo[4,5-b]pyridin-6-yI]-2-chloro-
benzamide; 2-Chloro-N- [2-(6-motpholin-4-yl-pyridin-3:yl);3H-itidazo [ 4,
o-b] Pyl B0 OB VAR A A ke ) RRBE
2-(3-méttiFR B pylamino)-pyridin-4-yl]-3H- i midazo [4,5-b] pyridin-6-y]
-benzamide, WQ 2006/066913 PCT/EP2005/013850 :77,9. A progess.for
the e AR o O ST AR Rems oI SRS
3H-imidazo{4,5-b]pyridin-6-yl}-benzamide;

2-Chloro-N-{2-(3-methylsulfanyl-phenyl})-3H-imidazo[4,5-b}pyridin-6-yl]-

benzamide;

2-Chloro-N-{2-(4-sulfamoyl-phenyl)-3H-imidazo[4,5-b| pyridin-6-y}]-

benzamide;

2-Chloro-N-{2-(4-nitro-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl|-

benzamide;

2-Chloro-N-[2-(4-methylsulfanyl-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-

benzamide;

2-Chloro-N-{2-(3-methanesulfinyl-phenyl)-3H-imidazo[4,5-b] pyridin-6-yi]-

benzamide;

2-Chioro-N-{2-(4-methanesulfonyl-phenyl)-3H-imidazo[4,5-b]pyridin-6-

yl]-benzamide;

N-{2-(3-Amino-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-2-chloro-
benzamide;

N-[2-(3-Acetylamino-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-2-chloro-

benzamide; and

N-{2-{4-[Bis-(2-methoxy-ethyl}-amino}-3-fluoro-phenyl}-3H-imidazo{4,5-
b]pyridin-6-yl)-2-chloro-benzamide.
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claim 1, wherein (a) the compound of formula 11 H2N ; \>-R1 NN S H
formula 11, wherein A and R' have the significance as given in formula |
above, is reacted with a compound of formula lll R2 R3 OH 4 O 10
wionenglasddl, wherein R2, R3 and R4 have the significancer§iVéi2abayessso
for formula I, and wherein the carboxylic acid group is activated before
the reaction, to give the respective cmpound of formula 1, 15 (c) said
compound of formula | is isolated from the reaction mixture, and (d) if

de;gire%}g@&%{g&gg%&%mgip@ﬂyﬁeptable salt. 10. A

medicament containing one or more compounds according to claim 1 to 8
20 as acfive ingredients together with pharmaceutically acceptable )

adjuvarks. 11. A hadiaiomm SeEBIRIHG R BT o Wit BerHBisE B th
cancer. -78- 12. A medicamierttmcpdrting Zeabtalimntioifortiye greginent of

diseases mediated by an ingppreprale attivalion: of s tamibiuesine
kinases. 13. The use of one or more compounds according to claims | to 8

for the manufacture of m dicgme&tﬁ for the treatment of cancer.
Z 15 a single bond or -NR-;

R is hydrogen;
R*and R’ independently represent hydrogen or halogen;
R* is hydrogen; and
A 1s =N-.
8. A compound according to claim 7 selected from the group consisting of:
2-Chloro-N-(2-thiophen-2-yl-3H-imidazo{4,5-b]pyridin-6-yl)-benzamide;

2-Chloro-N-(2-thiophen-3-y1-3H-imidazo[4,5-b}pyridin-6-yl)-benzamide;

2-Chloro-N-[2-{2-methyl-pyridin-4-yl)-3H-imidazo{4,5-b | pyridin-6-yl]-

benzamide;

2-Chloro-N-{2-(6-methyl-pyridin-3-yl)-3H-imidazo[4,5-bjpyridin-6-yl]-
benzamide;

N-{2-{1H-Benzoimidazol-5-y1)-3H-imidazo{4,5-b] pyridin-6-yl]-2-chloro-
benzamide;

2-Chloro-N-{2-(6-morpholin-4-yl-pyridin-3-yl})-3H-imidazo[4,5-b] pyridin-
6-yli-benzamide; and

2-Chloro-N-{2-{2-(3-methoxy-propylamino)-pyridin-4-yl}-3H-
imidazo[4,5-blpyridin-6-yl}-benzamide.



WO 2006/066913 PCT/EP2005/013850
- 77 =

9. A process for the manufacture of the compounds of formula | according to

claim 1, wherein

(a) the compound of formula II

H,N A
R
N 1
| | )R
N N
" H

formula 11,

. - E L . .
wherein A and R" have the significance as given in formula I above,

is reacted with a compound of formula TII

OH
R* O

10 formula HI,

wherein R% R® and R* have the significance given above for formula 1,

and wherein the carboxylic acid group is activated before the reaction,
to give the respective compound of formula I,
15 (¢) said compound of formula I is isolated from the reaction mixture, and
(d) if desired, converted into a pharmaceutically acceptable salt.

10. A medicament containing one or more compounds according to claim 1 to 8

20 as active ingredients together with pharmaceutically acceptable adjuvants. -

11. A medicament according to claim 10 for the treatment of cancer.



12.

13,

78-

A medicament according to claim 10 for the treatment of diseases mediated by
an inappropriate activation of src family tyrosine kinases.

“The use of one or more compounds according to claims 1 to 8 for the

manufacture of medicaments for the treatment of cancer.



