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AZAEENZIMIDAZOLE DERIVATIVES, THEIR MANUFACTURE AND
USE AS ANTI-CANCER AGENTS This invention relates to
azabenzimidazole derivatives that inhibit the activity of protein kinases.
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
serill'gll:zgll 5 for the&gntr%gf a wide varlety of cellular events includi
broliferation and migration. Background of the | AVBnTShAhapprop Hﬁ%i RGENTS
activation of tyrosine kinases is known to be involved in a variety of
disease states including inflammatory, immunological, CNS disorders, or
oIo ical dlsorders or bone diseases. See for example Susva, M., et
S PHARACES SR 2RoPo 00 AR 455 B ARl it dhapciriy, of
Caﬁtfé’ﬁ%éd%eﬂg@gyﬂalkﬂégeﬂh@ tyrosines kihgsestarecatblagsoffer of a
protelinspinasesoTh&&rc ADhily whichieansistsrefidat|eash eighl-mRRmbRS:.,
(?rQhFe)éﬂirl-ey 'art E\(ﬁgrdllngl&nlz agfsr('):l::&li k?l@du%%xgnﬁ'{tﬁgs@&g@gg L@ngsésqs ?ﬂ:ﬂpfai
of s S represen r fami prQ ein
tyr0§ﬂ2L£%§S%§ y(vé‘gﬁw“é%%bvgfgeaﬁ) (f %ﬁllglég%vﬁgyi éég 5 fﬂ K8y and
The™¥5tpical member of this tyrosine kinase family is Src, WhICh is
invalved in proliferation and migration responses in many cell types
(Sathresgundobthelpsention in “Investig. Drugs 10 (2001) 1327-1344).
Src activity has been shown to be 20 elevated in different cancers, e.g.
bredstppolporiatz2096)tipancteaticn (19096} ankhtiver ({100 0) kb arS. Highlyof
increpsgd Ste:activiiuisasoassasiated Wil metasinsis @\%00/8158%1900&

prO%Qa@mémﬁ%%msSgc ggessgg%ge@p%‘;;ﬁfowth of 00'0@7”;951 cells .

in nude mice (Stal ey, Towth
e e et S 2T o oo

addttioh fo its role in 25 cell proliferation, Src also acts in stress response
pathways, including the hypoxia response. Nude mice studies with colon
tumbiclissexiessingrantitensé Botcimessage Tedbedanilsageh consists of

vaseuasizagiour(Eriberd (i, Blhakyh, BiolLGhem, 24A3.61098) tﬂQﬁ%r&Q@ZQe in
whIgnmgﬁ@m&@mm*}@%&%@ be %ﬁ‘a@o@@g&?& rlf'C Sg‘(lz?mésplown

antl rollfer tive. 30 dlsru ts erin assouated cel

inte actS ions Rvmergl ‘f R ST ETT. 4(28@355)6312‘6@3556% lobpe
moRTAIRAE gWF@%ﬁrﬂfltﬁhﬁr%r@%ﬁt%ﬂﬂmé fpmily is Sre, 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. § (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)
1052-1057), which suggests that Src inhibitors could be anti-angiogenic as well as

anti-proliferative.

Sre disrupts E-cadherin associated cell-cell interactions (Avizienyte, E., et al., Nat.
Cell Biol. 4 (2002) 632-638). A low molecular weight Src inhibitor prevents this
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disruption thereby reducing cancer cell metastasis (Nam, J.S., et al., Clin.
Cancer Res. 8 (2002) 2430-2436). Src inhibitors may prevent the
secondary injury that results from a VEGF- mediated increase in vascular

. permeability such as that seen following stroke 5 (Eliceiri, B.P., et al.,

Mol. Cell. 4 (1999) 915-924; Paul, R., gt al., Nat. Med. 7 (2001) 222-227).
Blockade of Src prevents dissociation of the complex involving F1k, VE-
cadherin, and (3-catenin with the same kinetics with which it prevents
Ve R St s SRR ER [e e ene
VE@F—W?&%@%@%@&MHW 10 and provide a basis for Src inhibition as
a therapeutic option for patients with acute myocardial infarction (Weis,
S., Bt Al PICTin MRVeBtEEDS (DD0AI8589A) B réalsoepiysieprola i EGE-
ostemprrosisiddice geneticdlly pngieddiodstochedefigientin (GQreving stroke
produsetien pvere faundotocaxhinit asteppesrasis: ihe failure tadegeqbhens:
(S%iﬁﬂﬁ,qf-, et al., Cell 64 (1991) 693-702; Boyce, B.F., et al., J. Clin.
Invest. 9015 (1992) 1622-1627). This defect was characterized by a lack
of Ssicoclastatiyly.. inee.osteoclapta.normaly express bighevels of;,
Src, inh bltlon,o% g_rc Kinase actjvity, may be use u]] in the %reatr,nent of
ostBBPOTGAIET MBSt et il isbaDa1600) Bis7eako) iofymediated
moledafsmwaighesanibitdes fbe Sroteinkinasds mrébidelyekirdednpimtisebility
stated20wfdhetaks Forsacennbibbion sustrdphibiforsiarefbasem@nieh acute
thiepgspytdingnderivatives, 1JS: 2004924 2883): IRyTisQspysimigine
derivatives (WO 04/085436); pyrido-pyrimidone derivatives (WO
04/941823)ipyrimydine deriyatives uﬁw&%@c@g&%m&r\ﬂ%%ﬁ%ﬁ in
Quessslr fennes (N0 010 416 W 0Tk Coreil
derivaties 09758 and pyrazole Gerivatives 25 (WG o bone
02/657578) 'St phehyF Al abe AT AT e krovihy ds THLRSFS of
IgECRgdidted-imiiunEhiredperiseaanthsuppressbrsaokcytokimesdmd activity.
leukagytesawithantpralifeeativesaffect-frmr WO Q024837 sAnd sQmevity

CenpIpIAAROle By IRAIEsANd SNARzRles AR, 47 ,@pgﬁ%miﬂéﬁf&%)
fror‘rglb%?_‘g)gl 3/035065, especially as inhibitors against Kdr, syk 30 and Itk
tyrosme% ases. -3- Summary of the Invention The present invention

relates to azabenzimidazole deriyvatives of the general, formula |
aLow molecuiar we!.gglt inhibitors %ér protein kmasgs are wide?y known in the state

of the art. For src inhibition such inhibitors are based on lLe. 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).

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 -indazoles are known
as kinase inhibitors from WO 03/035065, espedially as inhibitors against Kdr, Syk

and Itk tyrosine kinases.
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OHZz NN b--ir SRQ_(Q)"11 NON N HRI 5 formula | wherein, R'and
R2 independently represent hydrogen, halogen, alkylamino, dialkylamino,
alkoxy or alkyl, wherein the alkyl or the alkoxy are optionally substituted
one or two times by alkoxy; 10 R3 is hydrogen, halogen, alkoxy or alkyl,
wherein the alkyl or the alkoxy are op;i(_)nally substituted one or several
times by halogen; Q is alkylene or alkenylene; n isOorl; R"is phenyl or
pyrgdu¥rl1, mlaS Sé '%Ppn%nxLigging optionally substituted once by phenyl, and

all optionally substituted one or several times by
-CN, -CHO, -OH, -0-alkyl, -NO2, -NH,, -NH-alkyl, -alkylene-NH2, alkyl,
halG8e rPEratéryEyaM; Ehdeall phiahrrsniiame ateepthbie shltbaheseot!
20 fhiedoimpounds according to this invention show activity as protein
kinase inhibitors, e.g. as inhibitors of Src, AN, EGFR, Raf or KDR kinases
and in particular as inhibifes of Src family tyrosine kinases, and may
therefore be useful for the t&atment of diseases mediated by said
tyrosine kinases, esgeciall ¢ treafinent..of capcer. 25 Src fgmily
tyrosine kingsesaye n tobe inyolved)i
Compounds of the presé‘ht inventioR may lveyagents in the

bowel syndrome, rheumatoid arthritis, psoriasis, restenosis, allergic

asthma, Alzheimer's disease, -4- Patkinson, stroke, osteoporosis, benign

hyperplasias and cancer including colon, breast, lung, prostate and

pancreatigsancer and leukemia. Objects of the present invention are the

Compouﬁd§n8fI{Drrirs]]lale%ézn%gtiy represent hydrogen, halogen, alkylamino,
dialkylamino, alkoxy or alkyl, wherein the altkyl or the alkoxy are
optionally substituted one or two times by alkoxy;

R’ 1s hydrogen, halogen, alkoxy or afkyl, wherein the alkyl or the

alkoxy are optionally substituted one or several times by halogen;

Q is alkylene or alkenylene;
n isOorl;
r* is phenyl or pyridyl,

said phenyl being optionally substituted once by phenyl, and
all aromatic groups being optionally subsiituted one or several
times by -CN, -CHO, -OH, -O-alkyl, -NQ,, -NH,, -NH-alkyl,
-alkylene-NH,, alkyl, halogen or heterocyclyl;

and all pharmaceutically acceptable salts thereof.

The compounds according to this invention show activity as protein kinase
inhibitors, e.g. as inhibitors of Src, Abl, EGFR, Raf or KDR kinases and in particular
as inhibitors of Src family tyrosine kinases, and may therefore be useful for the
treatment of diseases mediated by said tyrosine kinases, especially in the treatment

of cancer.

Src family tyrosine kinases are known to be involved in a variety of disease states.
Compounds of the present invention may be used as active agents in the prevention
and therapy of, for example, transplant rejection, inflammatory bowel syndrome,

rheumatoid arthritis, psoriasis, restenosis, allergic asthma, Alzheimer’s disease,
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pharmaceutically acceptable salts and their enantiomeric forms, the
preparation of 5 the above-mentioned compounds, pharmaceutical
compositions or 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_iléqesses and disorders as
mentioned above or in the manufacture of corresponding pharmaceutical
composmons 10 Detailed Des r| tion of thel Invention As useq l}lergln 1the
terfri SR  HERs FERGIREE °S SIPERYRRARIACSS BRSnchad- dsaid™ colon
hydreedr o @éﬁ’ﬁffaiﬂﬁ@ﬁ?@?ﬁfF%BCG%&%éﬁddt%ﬁﬁ“ﬁreferably froml to 4
carbon atoms, and more preferably | or 2 carbon atoms, such as methyl,
etr@b;mtprebwhﬁs@mew nisaRAN 2 Batyhe- bmw%ls&s aSefiersin! e
ternﬁhaalzkﬁxyhmgfcmse@makydigrmqbtaendefmdnabm/éavmhnchwsme@meotedf

via,gp M%M@@ﬁ@@lﬁmr%&m&mxoﬁ{m@ﬂ@wme@qm
the like, If said a'kg'GO{ KRNI G {5 SUDRUIIY 0% OF VRIS B oned
alkoxy itig'e t"su ute efera one alkoxy. Examples are e.9
me‘fﬁﬁb&?‘fﬁ%‘tHS}l ﬂe*fh‘i%V @fn%&ﬁwt?mafﬁwzﬁwﬁwm%fy é‘miifffs and
A-rdéthiaxys-baty in2ntetbdxybiouty| 02 etholyepropyt Bipropekydsutsiponding
2,3pdimatbaxy-prepypodtrthoxy-3-methoxy- propyl, 2,3-diethoxy-butyl,
1,2,3-trimethoxy-propyl, 2-methoxy-pentyl and the like. If said alkyl or
alkoy-geaupdssubstitinedioneabseveral times by halogen, itis 25
substituted one to five, preferably one to three times by chlorine or

fluo ine, eferabl b fluor le iflu t .
tnfléorom%ﬁh 2 ZME é%rl uor'i(]i(]'?a‘1 %‘B%Eégf u%(%ﬁg?ﬁglJ 282&25’%(%1}%“ (ert branched

2-cHtid *@W&"é CRIGRS BPERY &NRep 8?e?a?5r§f oREISTS Rﬂﬂ“ to &
triflcotomeths, 212 2ogiflRoeors e b@rpéﬁﬁmwymewhetevmhﬁwtefhw-
as psedhreetdsyieans glsatbrated.bstrdight-chain or branched- chain,
preferably straight-chain hydrocarbon containing from | to 5, preferably
fromsluted3hcar on-atomSa kol ascaethylehd, ety and e fitirdetbylene)ich-is
tetralnethyiene ReRRREIE IR MEIM e ICRS, 1. MEthyl-SUYIERSy and
2- -m th}g\ ethylene, ethyl ethylene 2- ethyIDetherne I-propyl-ethylene,

2- propy ethylene 1-methyl-trimethylene, 2-methyl-trimethylene, |
e e Sy meiang. aspreial metEns, SN
substztuted preferably by one alkoxy. Examples are e.g methoxy-methyl, ethoxy-

methyl, 2-methoxy-ethyl, 2-ethoxy-ethyl, 4-methoxy-butyl, 2-methoxy-butyl, 2-
ethoxy-propyl, 3-propoxy-butyl, 2,3-dimethoxy-propyl, 2-ethoxy-3-methoxy-
propyl, 2,3-diethoxy-butyl, 1,2,3-trimethoxy-propyl, 2-methoxy-pentyl and the
like.

If said alkyl or alkoxy group is substituted one or several times by halogen, it is
substituted one to five, preferably one to three times by chlorine or fluorine,
preferably by fluorine. Examples are difluoromethyl, trifluoromethyl, 2,2,2-
trifluoroethyl, perfluorethyl, 2,2,2-trichloroethyl, = 2-chloro-ethyl, 3-chloro-
propyland the like, preferably difluoromethyl, triffuoromethyl, 2,2.2-trifluoroethyl
or perfluorethyl.

The term "alkylene” as used herein means a saturated, straight-chain or branched-
chain, preferably straight-chain hydrocarbon containing from 1 to 5, preferably

from 1 to 3, carbon atoms, such as methylene, ethylene, trimethyleng
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5 The term "alkenylene" as used herein means an unsaturated,
straight-chain or branched-chain, preferably straight-chain hydrocarbon
containing from 2 to 6, preferably from 2 to 3, carbon atoms. Examples of
such "alkenylenes" are vinylene (ethenylene), allylene, isopropenylene,
1-propenylene, 2-methyl-I-propenyleng, 1- butenylene, 2-butenylene,
3-butenylene, 2-ethyl -I-butenylene, 3-methyl-2 10 butenylene

1- p&ﬂ%‘?ﬂé{ 16162 ﬁPe%@}%@MJﬂQﬁe %Fé@rﬂlﬁ'{‘é{%eﬁpﬁ!}%%

'g&l -3-p enten% ene, 1-h exen Iene 2-hexeny I :3)? exeny Ten
E0Reries B AR AT N ke, BTEFRISBI ARG G P -ethviene,
(etHeW?Féh‘et)”@HWéﬁée isGpfEsenylensthlepropd it updimethyd-pthyl-
-properyiegnecangesiieciatlyviny lehd (ethenyleng)le#s used herein, the

term "halogen" means fluorine, chlorine, bromine and iodine, 15 preferably
flucrirecchiotifie:oidakd minesah danorenpreferably-fuarinelandtElokhen or

an%wtm@.r&mﬁfsra@lmhl@fmm%ﬁauﬁw}%@mom@oﬁ%u@"%’almmo 6,
mean% an alg%l Ni_ltog.?’r ﬁJ\CIJ\lI’lhetr(‘)eln tEe a”ﬁ¥|3 I% deLne as g’ne’; are vinviene
Exgmpeles ree, meth amino, eth faano Isopropyla myno buty rr?(
and %qv&@eéoﬂfréeagelaOﬁé%?ﬁﬂﬂ% térﬁowkﬁam.ﬂwthﬂebﬁgoaﬁw o, -
(alkyh2Nlegroup Whisreinnthe alkykiyldefined eyt ove e Edarnples mrthel -
dimethyiaenino ; iyl mybihy|-aminesn diethylampinessyietbyl-ispaiepyl-aming
an%aﬁﬁrskﬁpéﬁe@%qeh@rﬁesaem@nt@ B, &MJ@@%@@M gifeqtive.amennts.
of 3 compound 1hE he B | amownt.ofcom g&‘éﬂ ¢ 3 il gffective to
prevert, alléviate of amenorate. 25 S/mp of disedst 6 [FS%ﬁﬁefﬁé”ne’
survivAP R IRE s apfeetBeig kr%mméfénﬁlﬁﬂaﬁaﬂ &ﬁ’@fﬂf@%@lﬁﬁtféﬁw>
effective amount is within the skill in the art. The therapeutically effective
amBaNe 6 fosag & e e BormyRrid Beeatdivry s thidoTive htioRieaanfigdine,
withpire feridheylithnitsian dhioay de determined inaapariaedlkriovriném thie-Bidrine
Suchdagpgewilbe-adjusted:te the individual requirements in each 30
particular case including the specific compound(s) being administered, the
LOUﬁes Qte@m@‘}ismti@nnﬂa&ﬁeﬂmmmql@%mgritrm}mHasxw?ﬂ g«%é&%ﬁﬁﬁ%mﬂ
ein t | eo or teral administration
to sgd%ﬁ%%%n‘%ﬁg ’.gr%é’ gpproxa:%swar?éelt OmKla atglnl cfg)sagep ofabout
10 R¥FtBT4B8AP18"608mg, preferably -6- from about 200 mg to about
1,000 mg hould be apprgpriate, althqugh the upper limit may be
excobd¥y WREH MRS, TREHAR Godao tan bl damnkRea Bgrgn the
singleyliasécdpid dividhetied Bseaplss for patretitorab demiirmistdbmadthmayrbec,
givetrasicorbnuets iifusiopyl-amino and the like.

2-methyl-

As used herein, the term “a therapeutically effective amount” of a compound means
an amount of compound that is effective to prevent, alleviate or ameliorate
symptoms of disease or prolong the survival of the subject being treated.

Determination of a therapeutically effective amount is within the skill in the art.

The therapeutically effective amount or dosage of a2 compound according to this
invention can vary within wide limits and may be determined in a manner known
in the art. Such dosage will be adjusted to the individual requirements in each
particular case including the specific compound(s) being administered, the route of
administration, the condition being treated, as well as the patient being treated. In
general, in the case of oral or parenteral administration to adult humans weighing

approximately 70 Kg, a daily dosage of about 10 mg to about 10,000 mg, preferably
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5 As used herein, a "pharmaceutically acceptable carrier” is intended to
include any and all material compatible with pharmaceutical
administration including solvents, dispersion media, coatings,
antibacterial and antifungal agents, isotonic and absorption delaying
agents, and other materials and compounds compatible with
pharmaceutical administration. Exceptinsofar as any conventional media
or agent 10 is incompatible with the activ compound use thereof in the
corfiBBsRRSHS BFHRE TRIBRLH SR RIS Stk RO R & Per
corlipoumds easkedetr hevhiticorperied Thioltly dorpositicisidPraferablyas
thesppitiansefoR3: inifaladlesdsis parapto dherR4d Q) AN H: substityenh as
15 Ap embediment.of the invention are compounds according to formula |,
wherein RZ is hydrogen; and R is halogen or alkyl. An embodiment of the

'”V%Qtli%@dai‘{%éiﬂW%‘}&QQ%@&&@JQIPQ&%ﬁ%@@r%e}”ﬂe{&'&cBZz'é include any

hydrogeln 20R ala gn,.ore erabl chIoniln or alkyl and
maKna COIT1 atl edm arfn%ﬁ eutical administra 1én ;nclu mU sobvents,
alkenylene nother e invention are com S

accoramiy @ﬁ%acpawwéréﬁthaaﬁaakzﬁ%ée Wtﬁ’é‘éélna%@ﬁe ¥ Raieger
or alkydring QligialkemylenendAndhienertzddimeneobthedventionidrewith
competRde AP NG MrlatRUR Ip wherain R s adkyh 2R ARiglor agent

emho, IQQﬁggt%lm, H%ﬁ@ggy@&%agm%uagé BELREING, o L%%gmm of the

wherein R en an 3is a i. Another embodlmento th

mvé‘i’ﬁfé‘ﬁl%eaé&n%ﬁa ﬁH’%M ¢o d‘%eﬁ} ARUIATT W HEPE B 5n83|;322%§?e be
hydisgereraRs igtaliia camg SIEPRs alkenylene.

Preferably the postion of R® in formula! is para to the R*-(Q),-C(OINH-

substituent.

An embodiment of the invention are compounds according to formula I, wherein
R? is hydrogen; and
SR is halogen or alkyl.

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

R 1s hydrogen;
R is halogen, preferably chlorine, or alkyl; and
Q is alkenylene.

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

R'and R® are hydrogen;

R is halogen or alkyl; and

Q is alkenylene.
Another embodiment of the invention are compounds according to formula I,
wherein

R’ is alkyl.
Another embodiment of the invention are compounds according to formula i,
wherein

R? is hydrogen; and

R’ is alkyl.
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Another embodiment of the invention are compounds according to formula
1, wherein R is chlorine. An embodiment of the invention are compounds
according to formula I, wherein 10 R' is hydrogen; and R3 is chlorine.
Another embodiment of the invention are compounds according to formula
I, wherein R and R" are hydrogen; 15 R3 is chlorine; and Q is
alkenylene. Another embodiment of th& invention are compounds
according to formula 1, wherein nis 1. 20 Another embodiment of the
invettBhaEeoHBsthas HEcBrtinbRth tormtiaPr whareniqes g formulal,
hydrdgetia R3 is halogen or alkyl; and n is 1. 25 Another embodiment of
the inveritiandareé comipelisgis;according to formula 1, wherein R and R2
are hydrggen; R3 ig hglpggn or alkyl; Qis alkenylene; and 30 nis 1.
Another embodiment ftt’le invention are compounds according to formula

. 1% .. .
1, wherein R3 is affkaﬂ/ ;egr\‘ﬂémﬁ is 1. -8- Another embodiment of the

inventiohcaretoaipeHnds aecardingde feemulapbumberein s HYereger,
R3 ig.alley); and

R is chiorine.

An embediment of the invention are compounds according to formula 1, wherein
R? is hydrogen; and

3 . v .
R is chiorine.

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

R'and R* are hydrogen;

R? is chiorine; and

Q 1s alkenylene.

Another embodiment of the invention are compounds according to formulal,
wherein

n is 1.

Another embodiment of the invention are compounds according to formulal,

wherein
R’ is hydrogen;
R’ is halogen or atkyl; and
n 15 1.

Another embodiment of the invention are compounds according to formulal,

wherein

R'and R* are hydrogen;

R’ is halogen or alkyl;
Q is alkenylene; and
n is 1.

Another embodiment of the invention are compounds according to formulal,
wherein
R* is alkyl; and

n 151,
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5 n isl. Another embodiment of the invention are compounds according to
formula |, wherein R' and R2 are hydrogen; R3is alkyl; 10 Q is
alkenylene; and nis 1. Another embodiment of the invention are
compounds according to formula 1, wherein R' and R2 are hydrogen; 15
R3 is alkyl; R" is phenyl, said phenyl being optionally substituted once by
-NO2; Q is alkenylene; and nis 1. 20 Ariother embodiment of the
invention are compounds accordlng to formula I, wherein R' and R2 are
hydf8geR: e Cﬁgdéwt iy FSITO8 OFfs QmBAYRSHe ARl ppido) formula |
Ano’tﬁéfeémbodlment of the invention are compounds according to formula
1, wheréin R3 is chlbgitegand 30 nis 1. Another embodiment of the
inventionzare comgpgq@glsa@gcordlng to formula I, wherein R- is hydrogen;
R3is chlorlne and. 35 nis 1.9 Another embodlment of the invention are
compounds accordlng to formula 1, wherein

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

wherein

R'and R* are hydrogen;

®? is alkyl;
Q is alkenylene; and
n is 1.

Another embodiment of the invention are compounds according to formulal,
wherein

R'and R? are hydrogen;

R’ is alkyl;
R is phenyl,
said phenyl being optionally substituted once by -NOy;
Q 1s atkenylene; and
n is 1.

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

R'and R? are hydrogen;

R’ is alkyl;

R is pyridyl;

Q is atkenylene; and
n is 1.

Another embodiment of the invention are compounds according to formulal,

wherein
3 . .
R is chlorine; and
n is 1.
Another embodiment of the invention are compounds according to formulal,
wherein
b) .
R is hydrogen;
3 . .
R is chlorine; and

n 1s 1.
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R'and R2 are hydrogen; R3is chlorine; 5 Q is alkenylene; and n is 1.
Another embodiment of the invention are compounds according to formula
1, wherein R' and R2 are hydrogen; 10 R3 is chlorine; R4 is phenyl, said
phenyl being optionally substituted once by -NO2; Q is alkenylene; and n
isl. 15 Another embodiment of the invgntion are compounds according to
formula I, wherein R' and R2 are hydrogen; 1'.3 is chlorine; R4 is pyridyl;
20 Q is alkenylene; and n js 1. Angther embodiment of the invention are
cor%ﬁ“&}?ﬁse%é’giﬁ’iﬁﬁ of O T WIET AP U R EPEH R H8g§’ﬁ?”2‘éa L
It; ivépiorine or alkyl; R4 is phenyl, said phenyl being optionally
substitutethance byreN@2og6is alkenylene; and n is L 30 Such
compounds, for examplemaybe selected from the group consisting of:
2-Chloro-5-[(E)-(3-phenyi-acryloyi)amino]-iv-(2-phenyl-3H-imidazo[4,5-
b]pyridingg-yl)-benfzseflnﬁq‘ﬁd@eﬂﬁv?é‘t yi-
5-[(E)-(3%henyl-adiloyl)amino]-N-(2-phenyl-3H-imidazo[4,5-
b]pyﬁ[hq}@)'eﬁ'){p)m%%m!%%tBeIQﬁvention are compounds according to formulal,
2-Még}tlgyeli-r?-1(E)-3-(3-n|tro-phenyI)-acronyIam|n0|-N-(2-phenyI-3H-|m|dazo
14,5-

R'and R* are hydrogen;

r* is chiorine;
R’ is phenyl,
said phenyl being optionally substituted once by -NOy
Q is alkenylene; and
n is 1.

Another embodiment of the invention are compounds according to formulal,
wherein

R'and R? are hydrogen;

r? is chlorine;
R is pyridyl;

is alkenylene; and
n is 1.

Another embodiment of the invention are compounds according to formulal,
wherein

R'and R? are hydrogen;

R ts chiorine or alky};
R is phenyt,
said pheny! being optionally substituted once by -NOy;
Q is alkenylene; and
n 15 1.

Such compounds, for example, may be selected from the group consisting of:
2-Chloro-5-{{E)-(3-phenyi-acryloyl)amino]-N-(2-phenyl-3H-imidazo[4,5-
blpyridin-6-y})-benzamide;
2-Methyl-5-[(E)-(3-phenyl-acryloyl)amino]-N-{2-phenyl-3H-imidazo[4,5-
blpyridin-6-yl}-benzamide;
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b]pyridin-6-yl)-benzamide; 2-Methy]-5-[(
E)-3-(2-nitro-phenyl)-acryloylamino]-N-(2-phenyl-3H-imidazo[4,5-
blpyridin-6-yl)-benzamide; and 5
2-Methyl-5-[(E)-3-(4-nitro-phenyl)-acryloylamino]-N-(2-phenyl-3H-imidazo[
4,5- b Jpyridin-6-yl)-benzamide. Another embodiment of the invention are
compounds according to formula I, whérein R' and R2 are hydrogen; 10

R3 is chlorine or alkyl; R"is yrldyl Q is alkenylene; and nis 1. Such

conmolFHYS StoiFdsdaaphér orriF hd) sereltdertiom-thd GroaprtaRsistideofé.5-
15 2 viettiyl6-yl)-benzamide;

-N- (Zn‘ﬂla@wbQI“E)IBIQL&%O&%%MW%WT@MB&&@) &%&qmﬁﬂylmxdam

ac%‘jﬁlﬁmné’lﬂ %@%@%‘A%% and
yI-3H-imidazq[4,5-bJpyridin- Eyl) -5-((E)-3-pyridin-3- yI-

acrﬁ&ﬂﬁm r?oj r?i’zgi}rrﬂﬁéo RRETHSrETIBIamiRNE OF thehaudntionaezol4,5-
conmpBYfia- éﬂébhﬁiﬁ@%%rmula 1, 20 wherein n is 0. Another
embodlment t e inven are cq ounds accorglngctof rm

whereln RZ'i5 %%netnoz ??gmrhalogaeﬁr:] or'a k)lllln Nis & ino(fﬁmu
embEEiiBnt of the invention are compounds according to formula 1,
wherein 80aR&RU Recdraltngdrogen; R is halogen or alkyl; and n is 0.
Another embodimentigibthe ingiation are compounds according to formula
1, whergin 35 R3 ig alkdyiand 11 _

9} is alkenylene; and

n is 1.
Such compounds, for example, may be selected from the group consisting of:

2-Methyl-N-{2-phenyl-2H-imidazo|4,5-b]pyridin-6-y1)-53-({E)-3-pyridin-4-yl-
acryloylamine)-benzamide; and
2-Methyl-N-(2-phenyl-3H-imidazo[4,5-b]pyridin-6-y1)-5-({ E}-3-pyridin-3-yi-

acryloylamino)-benzamide

Another embodiment of the invention are compounds according to formulal,

wherein

n 15 0.

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

wherein
R® 1s hydrogen;
R is halogen or alkyl; and
n is 0.

Another embodiment of the inveation are compounds according to formulal,
wherein

R'and R? are hydrogen;

R is haiogen or afkyl; and

n is 0.
Another embodiment of the invention are compounds according to formulal,

wherein
R’ is atkyl; and



10

15

30

n is 0. Another embodiment of the invention are compounds according to
formula 1, wherein R2 is hydrogen; 5 R3 is alkyl; and n isO. Another
embodiment of the invention are compounds according to formula 1,
wherein R' and R2 are hydrogen; 10 R3 is alkyl; and n is 0. Another
embodiment of the invention are compounds according to formula I,
wherein R' and R2 are hydrogen; 15 RB-is alkyl; R" is phenyl, said phenyl
being optionally substituted once by heterocyclyl; and nis 0. Another
embodinrent of thesfivention are compounds according to formula I, 20

wherein. R’ an?) 2 are hydrogen; R3is alkyl; R4 is phenyl, said phenyl
beiri QUSSR BHES By SReRVELIg 98 S0, KBS SilBotriaRtar -

the fitlon are compounds according to formula 1, wherein R3 is
chlorine;Rind n is 8.18@ragother embodiment of the invention are
compounds accordingte, fekmula I, wherein R2 is hydrogen; R3 is
chlorine; and nis Qg

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

R'and R? are hydrogen;

R? is alkyl; and

n is (.

Another embodiment of the invention are compounds according to formulal,
wherein
R'and R* are hydrogen;
R? is alkyl;
R! is phenyl,
said phenyl being optionally substituted once by heterocyclyl; and

n is 0.

Another embodiment of the invention are compounds according to formulai,
wherein
R'and R* are hydrogen;
® is alkyl;
R is phenyl,
said phenyl being substituted once by phenyl; and

n 15 (.

Another embodiment of the invention are compounds according to formulal,

wherein
3 . .
R 15 chlorine; and
n 150,

Another embodiment of the invention are compounds according to formulal,
wherein

R* is hydrogen;

R?

n s 0.

1s chiorine; and
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- 12 Another embodiment of the invention are compounds according to
formula 1, wherein R' and R2 are hydrogen; R'is chlorine; and 5 n isO.
Another embodiment of the invention are compounds according to formula
I, wherein R' and R2 are hydrogen; R3 s chlorine; 10 R is phenyl, said
phenyl being optionally substituted once by heterocyclyl; and nis 0.
Another embodiment of the invention afe" compounds according to formula
1, wherein 15 R and R2 are hydrogen; R3 is chlorine; R" is phenyl, said
pheAyPbEingsbsierediohce Byephenyiraneindsds 20cAnbilgere formula |,
embddirgent of the invention are compounds according to formula 1,
wherein R'and R2 gre.hydiegen; R3 is chlorine or alkyl; R'is phenyl, 25
said pherg{yl being o th%‘r?gl}'él sg(l]ostituted once by heterocyclyl; and nis 0.
Such compounds, for exam’pﬂe, may be selected from the group consisting
of. 2-Methyl-5-(4-idrpholin-4-yl-benzoylamino)-N-(2-phenyl-3H-imidazo
|4’53&“%@9@5@%9{&%9@%@%h3&t10n are compounds_according to formulal,
5-8%%0 Ir{;lm|no-2-methyI-N-(2-phenyl-3H-|mldazo[4,5-b]pyr| n-6- (ﬁ
benzanfldq; 2-Chloro-5-(4-morpholin-4-yl-benzoylamino)-N-(2-phenyl-3
H-imidaz® prSRopstdiideegfibenzamide; and
R’ 1s chlorine;
R* is phenyl,
said phenyl being optionally substituted once by heterocyclyl; and

n 15 0.

Another embodiment of the invention are cempounds according to formulal,
wherein
R'and R? are hydrogen;
R is chiorine;
R is phenyl,
said phenyl being substituted once by phenyl; and

n is 0.

Another embodiment of the invention are compounds according to formulal,
wherein
R'and R? are hydrogen;
R’ is chlorine or alky};
R is phenyl,
said phenyl being optionally substituted once by heterocyclyl; and
n 15 0.

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

2-Methyl-5-{4-morpholin-4-yi-benzoylamino)-N-{2-phenyl-3H-imidazo[4,5-
blpyridin-6-y)-benzamide;
5-Benzoylamino-2-methyl-N-(2-phenyl-3H-imidazo{4,5-b]pyridin-6-yi)-
benzamide;

2-Chloro-5-{4-morphotin-4-yl-benzoylamino}-N-(2-phenyi-3 H-imidazo[4,5-
bipyridin-6-yl}-benzamide; and
5-Benzoylamino-2-chloro-N-(2-phenyi-3H-imidazo[4,5-b] pyridin-6-yl)-

benzamide.
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5-Benzoylami no-2-chloro-N-(2-phenyl-3H-imidazo [4,5-b] pyridin-6-yl )-
35 benzamide. 13 Another embodiment of the invention are compounds
according to formula I, wherein R' and R2 are hydrogen; R; is chlorine or
alkyl; 5 1Z is phenyl, said phenyl being substituted once by phenyl; and n
is 0. Such compounds, for example, may be selected from the group
consisting of: Biphenyl-3-carboxylic aé
[4-methyl-3-(2-phenyl-3H-imidazo(4,5-b]pyridin-6- 10 )
ylcdtBamByHIBREHYRARidEe BRSRRII-41€af BB deiRfcording to formula L,
[4-methyls3-(2-phenyl-3H-imidazo[4,5-b]pyridin-6- ylcarbamoyl )-phenyl]
-amide; BiphemA-4zcarRaxyls; acid
[4-ch|oroR3-(2-pheqylh?f&lﬁi{pgq%%,5-b]pyridin-6-
ylcarbarqqyl)-phenyl]-ami?e; and 15 Biphenyl-3-carboxylic acid
[4-chloro’3-(2-pheryR 3t imidazo[4,5-bipyridin-6- ylca rbamoyl)-pheny]
-amide. Another erfitybBiiehb ofgebpveribansed coRspiiurtis according to
formula I, whereinsR.and R2 are hydrogen; 20 is halogen, preferably
chlorine, or alkyl, preferably methyl; 1Z" is pyridyl or phenyl, said phenyl
beind DptoRAIEcHETifEiET SnEd by SREHST FEtErSCERR 6P ARE28 ¢nd Q
is alkgmdene;. Zedkatherembediment of ShernMerHRnN. /i, CMPAURES:n-6-
accolrcdlrrgg lo fﬁ[r@]léllal}_,a I3{/1\{Qee~re|n nis 1; and R4 is pyridyl. Another
em oalmentyof fhe | vention are compounds according to formula I, 30
Wheﬁéﬂﬁnqnghﬁ%@(}xyiic acid [4-methyl-3-(2-phenyl-3H-imidazo[4,5-b]pyridin-6-

yicarbamoyl)-phenyl]-amide;

Biphenyl-4-carboxylic acid [4-chioro-3-(2-phenyl-3H-imidazo[4,5-b]pyridin-6-

ylcarbamoyl)-phenyl]-amide; and '

Biphenyl-3-carboxylic acid [4-chloro-3-(2-phenyl-3H-imidazo(4,5-b|pyridin-6-

yicarbamoy!)-phenyl]-amide.

Another embodiment of the invention are com}ﬁounds according to formulal,
wherein
R'and R* are hydrogen;
R is halogen, preferably chlorine, or alkyl, preferably methyl;
R* is pyridyl or phenvyl,
said phenyl being optionally substituted once by phenyl,
heterocyclyl or -NGO;; and

Q is alkenylene.
Another embodiment of the invention are compounds according to formulal,
wherein

n 1s 1; and

R’ is pyridyl.
Another embodiment of the invention are compounds according to formulal,
wherein

B'and R? are hydrogen;

R is hatogen or alkyl;

R is pyridyl;

is aikenylene; and

n 15 1.
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1 are h'y'drogen; R3 is halogen or alkyl; R"is pyridyl; Q is alkenylene; and
35 nis 1. -14- Another embodiment of the invention are compounds
according to formula I, wherein R4 is phenyl, said phenyl being optionally
substituted once by phenyl or 5 heterocyclyl; and n is 0. Another
embodiment of the invention are compounds according to formula |,
wherein R' and R 2 are hydrogen; 10 K3is halogen or alkyl; R4 is phenyl,
said phenyl being optionally substituted once by phenyl or heterocyclyl;
anc/QILHIERYIGHEE NG, 15 (PIET AR GHifeF SRASGAREREBH e SAVBREGH

is aprewess for the manufacture of the compounds of formula , wherein
(a) the carnpound efgaemula IX, HNA\N Q11 R HZN\ b-rN NHR 20

formula IX, wherein,R', B2 @Q;@%M@W@@&ﬂi&k‘é@%&%@ ghisiapove

for formulal, is re%cégggé/}\,@ )q.am%)mpound of formula X,

n is 0.

Another embodiment of the invention are compounds according to formulal,
wherein
R'and R? are hydrogen;

R’ is halogen or alkyl;

R is phenyl,
said phenyl being optionally substituted once by phenyl or
heterocyclyl; and

Q is alkenylene; and

n is 1.

Another embodiment of the invention is a process for the manufacture of the

compounds of formula , wherein

{a) the compound of formula IX,

R
S 1 S N R’
-
i o T\,[\
N~ N
] R’
formula IX,

wherein R, R? and R’ have the significance as given above for
formula I,

is reacted with a compound of formula X,

O

R“\/LL

(@) OH

n

formula X,

. 4 — .
wherein RY, Q and n have the significance given above for formula |,

and wherein the carboxylic acid group is activated before the reaction,
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O Ra\pj) OH 25 formula X, wherein R4, Q and n have the significance
given above for formula 1, and wherein the carboxylic acid group is
activated before the reaction, -15- to give the respective compound of
formula I, (b) said compound of formula | is isolated from the reaction
mixture, and (c) if desired, converted into a pharmaceutically acceptable
salt. 5 The derivatives of the general‘f&?r’nula | 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 erthstsheprocegses whefouseld to prepare the
derivativets) of fodnutapdy e af pharmacrwitaly-asseptahle salt1Qdhereqs
are provided s futherfeatlre,ef 4 f'aﬁAm{;&u?@aﬂpgc@f!ﬁa&k%sggﬁted by the

following representative examples of scheme 1, in‘which, unless
otherwise stated R1, R2, R3, R4, Q and n have the significance given
herdife beABFatRES fefnifase “Wéé@@’ééﬁlst‘érﬂn@h%f&té‘??&l‘schﬂayﬁb@m&éﬁn@&

by standdrdproeedepesforgapiccahiémistryo Theppiepairatiorhop stpahation
starting.aterials] ﬁed%aﬂtbﬁdd/mbmé%el&;ﬂg&mpéwrsg&mm@leé when

Alte\rlgé'atlye ecessary ggg&gomten areo ainable b analo
procgdurﬁ téﬂ)thos |Iurstr? W |crﬁn§re Wlthl q?]érg?gﬁngry §klﬁce? apte sal

S Ch AR e 7 FANE IR VWW%@&Y&EF%%NM

organlc
N R& Bté’W&BEP’SféWEEb"F N‘NI—H‘ERQf petHmYe N WD 14O SR VIFREaIRA &
steR3 R @ZNNindN Rz SlePdigR 0NN Hdrein before for formula L.

Necessary starting materials may be obtained by standard procedures of organic
chemnistry. The preparation of such starting materials is described within the
accompanying examples. Alternatively necessary starting materials are obtainable
by analogous procedures to those illustrated which are within the ordinary skill of

an organic chemist.

step ia
o, = g?
N
step 2a
Y ! .\E NH, W Y 1 N N\ == Y = %E N
=
N,;A“NH step 1b \N/ N>—@ step ?b Yj[ >_®
EA ¢ R? H R Y = NO, N
H] Vv
HO
M g

R
Mslep3 @Fﬁ G \ep 4
N e sle
N

e 1
oN . OH N th

1
vl R

X

Scheme }

. 1 2 pd o4 . en . -
In scheme 1, R, R%, R%, R', Q and n have the significance as given above for
formulal and Y is bromine (for the route via step 2a) or nitre {for the route via
step 2b).
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VIIVIIR R'R \NfN Rz 5tep5 O zZNR\IIN\NR H'HHNH (0)"6 I N

IX RR~IQ), OHNHR, X Scheme 1 20 In scheme 1, R', R2, R3, R4, Q
and n have the significance as given above for formula |l and Y is bromine
(for the route via step 2a) or nitro (for the route via step 2b). - 16 Step ]a:
Condensation of an aromatic aldehyde of formula Ill with a 2,3-diamino-
pyridine derivative of formula 11 can caffied out at elevated temperatures
from_ 60 to 200C in a suitable solvent like acetonitrile, nitrobenzene,
dimetoH8mERRde: (BME R HifSERYIsUfdide OMSOY WnsiE oh3-diamino-
methigxyEthafola bistioh@ityidathecdrpresed ce:of areoxieizing agentdikeom 60
oxygert@rardrongtipieals Oesulfi a&dt@sdrile, nitrobenzene, dimethylformamide

dich k m@ﬁu'&l % . € ! | etndh rg ounrzll Pf e
f(;rml(t?lvgr \@.’Géit?p Ib':1 T#g cﬁkﬁgéﬁgfg%%%éggr? g%r%%g%gggﬁgxﬁﬁ acﬂg of th
L1KE di4

formula iV or 4" suitablesdervative tREFed With's3, Ind- pykidingr 2:3-
deriVATRI& OB riIRT fr bArP 158 AePfeVE A te tApaviaiturd inciverramge  of
of 100~22B¢ with a condensation reagent like polyphosphoric acid,

POC13, or P4010, optionally in mixture with methane sulfonic acid to give
the &engouids offdrmeda iV wStepn2aohathe cempdingsdod fosmula: VW, or a

\évhﬁﬁeim%iseali@WQa@b&h\QOb?ﬁ&@ﬁi&%@@!ﬁﬁﬁﬁlemm%gﬁmfl}fﬁgqpcan
y Ing.i ia in the n a. 15 catalyst like
Cus o IR }cg%!%ggg}\g e A RS reage
o RRREPHRIRYTE 35ifolidonE (NIVKF r RENE i thyPAEREATHIS Ehane
be Adldeds srd ttheeactiomreeadiedfout eletSmperatures of 100-180C in
a closed vessel. Alternatively, the amino functionality may be introduced

in pro&iciad fofh asao20diert. fbutad darbonylamindsubstituent Yiamine can

couplngplineéb standaiich IJariwig) heating in aqueous ammonia in the presence of a
catalyst ike CuSO; or Cul to give the compounds of formula VI. A solubilizing co-
solvent like N-methyl-pyrrolidone (NMP} or N,N-dimethyl acetamide can be
added, and the reaction is carried out at temperatures of 100-180°C in a closed
vessel.

Alternatively, the amino functionality may be introduced in protected form as a
tert.-butoxycarbonylamino substituent via coupling under standard Hartwig/
Buchwald conditions (for example, with a base like sodium tert. butoxide and a
pailadium catalyst like Pdy(dba); and a phosphine ligand like tri-tert. butyl
phosphane).

Step 2b and step 4: For the compounds of formula V wherein Y is nitro (Step 2b),

and the compounds of formula VIII {Step 4), the reduction of the nitro group is
accomplished by standard conditions such as heterogenecus hydrogenation with Pd
on charcoal as the catalyst, in solvents like methanol, ethanol, tetrahydrofuran
(THE), 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 [ike iron or tin in acidic media like acetic acid or agueous HCI, from room
temperature to 120°C. Another suitable reductant would be ammonium sulfide in

water or methanol, or tin (I1) chloride in dimethylformamide (DMF) or in agueous
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Buchwaid conditions (for example, with a base like sodium tert. butoxide
and a palladium catalyst like Pd7(dba)3 and a phosphine ligand like
tri-tert. butyl phosphane). Step 2b and step 4: For the compounds of
formula V wherein Y is nitro (Step 2b), 25 and the compounds of formula
VIl (Step 4), the reduction of the nitro group is accomplished by standard
conditions such as heterogeneous hydrogenation with Pd on charcoal as
the Iyﬁmi;n sg!}/c?nts like tmethaqgl, egbfanol, tetrahydrofuran (THF), or
ethyl acetate, at room temperaturasr upfo SHESBI By HotiGganaBaands of
hydr@@'@ﬁ&ti\(){r{%ﬁfhzé)ljﬁ gxrafap et tridtieyraiaiioriitsmiormate in a
solvent like 30 methanol at reflux conditions. The reduction can also be
carrrifPelaidifeBasAc e fiker irarnsr maiityatidhs reediadiké atétioabid/!
or adtlepus, HEd, fhrermaopm: ddmpfefatuiaatd 1 20Gp Another BeitRble with the
redugtaiiwaulch g Ammenivr SUlidle v iwedehoh MEthanalof IR (.1 x

chlofide.in, dj f mide, (DM rin agueous - 17 HCJ, Thi
Ml G Al Do e At SR
(Ste%‘fﬁb")t,‘f§?fh*é OB IS B RS A T EStep 4yt Ste e ahdostepmple, in
Acyl&bKsmeieaaming ety o thel compourids! B, foxmiHa v Btepna)nide
and {h&€bmpoundshefpferntidenkX( (8D, 5h ean hesdarewith ?Bﬁva@in g agent.
apprapriste cashaxylicacids.of formuayil (Sten3): of; Czla&lﬁ’é offarmula,

X (S18R,R)In.a fwo stepprocedure. In the first step, #Q rboxylic.aci
becom%%%rgﬁavgited. This Ej é% S ?rslzé)att?lﬁ%?}r%ut in an et SeREH Bpidazole,

diluéht FoP BRI Hichlor bttt mnes et Bhydrstulamberimyde
N, N{dietRytfonTatinde ((DNNEYy orif- ey loyt toliddne (NMB)iiathg agents
presencesobanadtivating agenhdt Suitable activalingagents a®, % oxyic

examede?%@ﬂb&%@@QXLW&I&Q%F&%@"S qg!&%’%@?ﬁ@}%&%& as intermediate or
N-h¥drox§/benzotmazole, N,N'-¢ {bonyl midazol

e
dicyclohexylcarbodimide N3 Y’né‘fﬁ&g’ RiNDBYIPYEN - Sthyresissdiinfden
(EDEYTSSABTBhbfiRe-RAMBASRYA MR M EN 2t tHeHikest Gl attivaiiingid
agemgroadigisorbdusedndndarerwathiknadfotenthe\akilleg aytist.Thanine of
activatethiearboxylis) 12 asiddervative (8.9 the.acig chloride) can-bes (vir iy
somalimesiselgted.asinleimegiale ol ney. e ometimes sorumersiall,
available. Nevert eless the redction. Is often' carried outin aor “Pot’ 7
procedUd Witho Ut i881Etion 67 the AEfivEIE Boay e acie Shtermaditdine.
In tHE Yeedid sibp pirerahiie SefolivalaishyBtepr@)ooritht dimipepfl amine,
formukh 4 (Stepad);ds seacteckwith the -appeapriate-astivated carhoxylicd the
acidi¢ll in 20 Step 3 or X in Step 5) yielding the compounds of formula
VIII (Step 3) or the

If an excess of activated carboxylic acid derivative is used, simultaneous acylation
on the heterocyclic core can oceur, eg. on N-1 or N-3. Such a bis-acylated
intermediate can be cleaved easily to the desired mono-acylated compound by

subsequent treatment with ammonia in water or methanol at room temperature.

Certain substituents on the group R, R% R?® and R may not be inert to the
conditions of the synthesis sequences described above and may require protection
by standard protecting 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 [ may be synthesized bearing a nitro- substituent,

which substituent is finally converted to an amino by standard procedures.
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compounds of formula | (Step 5). This reaction can also be carried out in
pyridine, optionally in the presence of a base like triethyl amine or ethyl
diisopropyl amine, and can be catalyzed sometimes by
N,N-dimethylaminopyridine (DMAP) and the like. 25 If an excess of
activated carboxylic acid derivative is used, simultaneous acylation on the
heterocyclic core can occur, e.g. on N-for N-3. Such a bis-acylated
intermediate can be cleaved easily to the desired mono-acylated
compBURTEY U8ib S Htfett ehtREH WitFR RFHAGHIONT Watereor methartolters
at roomh wniperdtupessa@entan syabstitventsromptivellgrovip o R2 TR3randnR!:s
maycnobbecierito 4630, canditions SktheisYRh eSS SEANSNGE S or instance,
described.aboye and May,require arotect Bgs%é‘;ﬂgg%ﬁg J?I@Oﬁoer%%”dgfm the

grourpagekrllgwn in thqﬁe}rt. F9r instance, an.amino or hydroxyl group maybe
protected asd a tert. -BUtoKyCarbBiyl HefATRE, Kitsrrisiv el stnfes P or L-
substitdentd iday e fiveddrond thsis.aletis ard ofttive medetionfonic acid.
sequénomiFdy ingtamoe; accorhpoundaffermula | siaytee synthesized using
beadng aisapsy bstitients B whichsulstituent isfinally conyeried to an
amino by standard procedures. - 18 The compounds of the general

formia dGapocaniain gueprseve Al Chiral ceRlel S, ANd S theNds: of their
presgntin.a.[ACMIC QLN AR Qpficajly active form, The racgmates can be,
separated according to known méthods ino tHe enantiomers. or

instARcE, '0iAStEFaEHaA AN fiHifeh BlfA Bl SepEts by Ly shatizeton the
are forinageretis e B yaeemic amxtite obihreastippunith ehfopticklly activee
acidfsuckddsoen guidbr lontastarie geid: mandglieaciddmalicacid, daGtit canic
R R U R
otk e il s s R e e
pres*él{%’iﬁ\?éﬁ‘ﬁoﬁwf&&éﬂﬁ 1hd 1o tdnand dogsksrricBoticallynic acids
accépiabie saitsieTilferm Yohbrmigobaticady acteptatifersalttidefersito acid,
converiignakacic:addiden:saks Mdasasaddiion salls hat reiaimihee. pase-
biolqgisab e erliVENESS ARLPEARCIIES S e Gampounds,of formula, | and ,
are fgﬂpr%grfr%mrgglt%bIehngn-to ic organic or inorganic acids or organic_
or inbrganic ' bases. Acid-2daiorsats intidae R exan pie fod dangatm
fronbi’ﬂgé?@*&ﬁiE%Efﬁéiné@ﬂéﬁfh%ya}ﬁ@ahm%mﬁﬁwr@brefnieimm,aceutical
hydroidis:adidtsulfsrit acidiesulfamiordtich phosphoraacidand aitigists in
aC?dGraBt;i mos%ﬁﬁflvﬁdpm 0@@@?&@%@1@ %HQKK@@I pﬂ%@@@?%&?@&}tpjcity,
acich saliayie aed, methenesuianis act ol acd, suedic acd, Gy,
ac'd;{;@%%rgﬁ!% |%Ctl&(? id, famaric acid, and the ﬁ?}{’e_ ase-' T
, G, 1tors), Handbook of Pharmaceutical Salts, Verlag Helvetica

Chimica Acta {VHCA), Ziirich, (2002) or Bastin, R.J., et al, Organic Proc. Res. Dev.
4 {2000) 427-435,

The compounds according to this invention and their pharmaceutically acceptable
salts can be used as medicaments, e.g. in the form of pharmaceutical compositions.
The pharmaceutical compositions can be administered orally, e.g. in the form of
tablets, coated tablets, dragées, hard and soft gelatine capsules, solutians, 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 acceptable,
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addition salts include those derived from ammonium, potassium, sodium
and, 20 quaternary ammonium hydroxides, such as for example,
tetramethylammonium hydroxide, especially from sodium. The chemical
modification of a pharmaceutical compound into a salt is a technique well
known to pharmaceutical chemists in order to obtain improved physical
and chemical stability, hygroscopicity,I?Ibwability and solubility of
compounds. It is for example described in Stahl, P. H., 25 and Wermuth,
G., (BB HARHBO GRS P AT cETCI S AItE ATRYry S HIgRsaEdalc: stearic
ChithidacactaspUHOARZ ikels2 12602k dr Bastam el asetdl. cOnganicr Prbtzts,
ResoBeV 2442000} 42 7rd3h: d hecompounds aceosring te-this: ineatianye

anQ&B%&PQ?&W@A&H&%@M@g&%EﬂM@, §§i§,%ﬂqgnlﬁ§%%@§nd liquid polyols
meghgflrtrp‘gq'{?ée N Ct!he forn%oef E_harmaf:ekltlcal.com ositions. 30 Tﬁe

pharmaceutical compostions can be administared otaily> &4 "fh RE i<
of tABNRE T cHaE teRitsd dpdbtiesscrRirer Bt abte Gerstilie Sayilemrriers for
solutiopsy&miitsionsobttisuspedsionss Ehe &dministlationteanchoWweyleterol,
alsaggegaﬁeqteokﬁa_ct_a&l)@e@,gsﬁna_me dormR:of YRR HANISR: zirear&n@@ﬂwe,
e.g injec ians,. The above-mention .
B ey T g v
compaunds, acearding to.fais dnvsationyith pharmaceutically acceptable, .
19 |n?rg nic or otr%%nlc carriers. Lactose, corn starch or erlvatl?/es

theraot, HIE SsteXiTd Elius ‘6 it8ssal® By (R HRE'Tan BESEaE or colorants,
exaiprEaHs sabih &irierziter tablemotoatetablety fdragmeskind dgands or
gelatiextapsul€seSuitable carriers fos sefttgelaiing caapsides areb fan ces.
example, vegetable oils, waxes, fats, semi-solid and liquid polyols 5 and
the AkerDegendingfahdhenatuiasof e meiiéasiabsiancrinoncamiars akeone

hov»sevl%raswlyor@%i@goyme@aﬁméqﬂagedlamei&g@@&ﬁ?-ég%!ﬁl&l%h

car[g rs for the ﬁ?roducq’o@ of solutions and syrups are, for examp
armaceutca Y aCCepidnie a

ITIETS, . . . .
water, polyols, glyceral, vegetaBJie oil and the like. Suitable carriers for
suppositories are, for ex le, natural or harydened oils, waxes, fats,
cerning o pecimenSe b e RRRon S g Rhd mhes sl g ton for the
coniSBERBNS ‘e mdraslaF IdumAi preverainvesyaseiupiiizefnily tyrosine
stafilizess, wetting agents, emulsifiers, sweeteners, colorants, favorants,
salts for varying the osmotic pressure, buffers, masking agents or
antibxidhsitsrhdyean dlsbecomtaiivstil stkigrithenagetitidaltynakiablefor the

substanees: oA Brnhedinent.of the inventions A:pharnaceuticaleaes.
composition containing one 15 or more compounds according to formula |

as agtivedngredientstogethevith pharmacautically ALceRIARIS CRITIES the

treatment of cancer.

Arnother embodiment of the invention is said pharmaceutical composition for the
treatmment of colorectal cancer, breast cancer, lung cancer, prostate cancer, pancreatic
cancer, gastric cancer, bladder cancer, ovarian cancer, melanoma, neuroblastoma,

cervical cancer, kidney cancer or renal cancer, leukemias or lymphomas.

iment of the invention is the use of one or more compounds
according to formula I for the manufacture of pharmaceutical compositions for the
treatment of diseases mediated by an inappropriate activation of src family tyrosine

kinases.
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" is the use’or o

Another embodiment of the invention is said pharmaceutical composition
for the treatment of diseases mediated by an inappropriate activation of
src family tyrosine kinases. 20 Another embodiment of the invention is
said pharmaceutical composition for the treatment of inflammatory-,
immunological-, CNS disorders or hopge diseases. Another embodiment of
the invention is said pharmaceutical composition for the treatment of

cancer, Angther embodiment of.he inventionJs saidpharmaeeutical,ynds
composition f;)rt e 25 treatment of colore(i;tal cancer, Ereast cancer, Iupg
caAter b tARERUALLRT BAHEPAE WA e SR G REHTE LA CUP PRI O ¢
cancetreveeianrsancer, melanoma, neuroblastoma, cervical cancer,
kidney cancer or renal cancer, leukemias or lymphomas. Another
embodirte anbp dimethe inbentiseni®thes ke efoRE BRNRITETEH RIS S
aceorsiagdadtarmiila | for thermarfufactusédfapharmace utieglcoimpoitidns

forhe 30 treatmeant.ot disgasessnadiateshby ARdNaRRIORNIAIEAGVaAN .

Of Sgg{;f(:‘afm’ll it}{:r%gll’!rggr lglrzlggeessca_nzcgi AO\OQI’EQI'e!rCembOd”Tllaennt Of the Ingﬁigg(ljol'gas

. ne or more compounds according 'to formuia’I'for the
masTselGraEh Barh s eI EB B SRIGHE B RS YaBhERt of cancer.
Another embodiment of the invention is the use of one or more

corpRitiFdE™S AtEing tHFSRIFARCT Y the Hiamifqeurs grore compounds
pharmategtichl vorpdsitibrsrionihe uicsdtplentef coloectmpoatioes for the

braastSRACET BRNG HaAREE!  ProstAlecancen pancreaticrtanealsgastric
cancer, bladder cancer, ovarian cancer, melanoma, neuroblastoma,

cenvitahGaneebdianRY faneeh ahipnalcancer. leakaimias efomphpmasds
Another empadiment,of thednvention,is the Wse, ph.ans or more

compounds 10 according to formula 1 for the manufacture of

Ph%rg%%?”etiﬁ%&%”éﬁoéwﬂ{lsiEQrEar’iU‘c”sn tﬁ?%@‘?ﬂ% Qff %fllm%nam%&[y'dempounds
immunological-, CNS d[SOTdQI’S r bone diseases. Anoth?r embodiment of
the UEHTROI 1€ T 44°GF ORE"GH RESTE HBNS oIR8 A Ei o fEPiula |
as src family tyrosine kinase inhibitors._Ag%ther embodiment of the

invARBEHT< T GER°BF Shd S IMERY XoripBlint¥ £5 Aetordimg To TRRUIL ¢
as walisigadling:regalafing Endcantieprolferdtng agentsimanatiagical -, CNS
emtiegifasnt obthelispention is the use of one or more compounds
according to formula | for the treatment of inflammatory-, immunological-,
CN&:ddisordets dirkanefdiseasestion is the use of one or maore compounds of

formula I according to formula [ for the treatment of cancer.

Another embodiment of the invention is a pharmaceutical composition comprising
a therapeutically effective amount of a compound according to formula | as active

ingredients and a pharmaceutically acceptable carrier.

Another embodiment of the invention 1s 2 method of treating cancer comprising
administering to a person in need thereof a therapeutically effective amount of a

compound according to formula L.

Another embodiment of the invention is a method of treating colorectal cancer,
breast cancer, lung cancer, prostate cancer, pancreatic cancer, gastric cancer, bladder
cancer, ovarian cancer, melanoma, neuroblastoma, cervical cancer, kidney cancer or

renal cancer, leukemias or lymphomas comprising administering to a person in
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Another embodiment of the invention is the use of one or more
compounds of 20 formula | according to formula | for the treatment of
cancer. Another embodiment of the invention is a pharmaceutical
composition comprising a therapeutically effective amount of a compound
according to formula | as active ingregients and a pharmaceutically
acceptable carrier. Another embodiment of the invention is a method of
treatin ncer comprisin 5 administering to a.person in need thereof a
oA LAy O AT G PSR e rare g, ©
AndBBHErhbodiment of the invention is a method of treating colorectal
cancer, breast cancer, lung cancer, prostate cancer, pancreatic cancer,
gastrROREPREH ISTABRER TR 8RS GUIRE e&nbersimelinbillawing procedure:
neuroblastoma, cervical cancer, kidney cancer or 30 renal cancer,
leuken i AHYMBRSHECBNprismdrathitieteling th e gérsbeens fif palf of
need tHereoka therapeutically effective amount of a compound according
to formulesd A phapnaceutical prepriationwas@htaiagd e.g. by using
the following procedure: 1. Weiah 4,0.d.dlass beadsn custom ads; tube
GL 25, 4 cm (tRe beads fill half of 2 t[] tubeg]élz. Add 50 mg compound,
disPersERat &5t ?HH%#?@&O .‘éﬁé’ P Iig&atin solution (weight
beatdsPadlerss sotativirapeerdasex. 4. Cap and wrap in aluminium
foil dor Mihtprotection2®'s Rreparsd cdlrifer bataencefentheupitt 10 Gudilh
for 4 hetis, 20/s in a Retsch mill (for some substances up to 24 hours at
30/s). ¢, Extract suspension from beads with two layers of filter (100 m).on
it T e, L R P g sy
min. 8ASVe@RTALI S RRERKTING SYInFaEIT 18 6 REHELE AT with
sméll Vvdlumes(irete medsstepssivingdfinal volume is reached or extract is
clear. 2@p&kill fipskenfinaltiotuinie wiingelptie anehemsaganise.nkhievahone is
describgdipreparation;yiglds micro-suspensions of the compounds of 20
forrpdélg.f vyitp rtliglqusizev%.pnege etlennak%d 1092. The suspensions are
itable T ooraflljgpﬂlclﬁ?on's dd were used If the in vivo pharmacokinetic
testings described below.
The above described preparation yields micro-suspensions of the compounds of
formuia T with particle sizes between 1 and 10 pm. The suspensions are suitable for
oral applications and were used in the in vivo pharmacokinetic testings described

below.

Pharmacological activity:
The activity of the compounds according to this invention as protein kinase
inhibitors, in particular for the sre-family tyrosine kinases, was shown by using the

following assay.
SRC-Inhibitor-Assay Parameters:

Reaction mixture:

ATP 5 uM

Peptide (Ro + Jai33-Ro): 10 pM
jai33-Ro 196 nM
Ro 9.8 uM

PT66 230 ng/ml
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Pharmacological activity: The activity of the compounds according to this
invention as protein kinase 25 inhibitors, in particular for the src-family
tyrosine kinases, was shown by using the following assay. :
SRC-Inhibitor-Assay Parameters: Reaction mixture: ATP 5uM 30 Peptide
(Ro +Jal33-Ro): 10M Jal33-Ro 196 M Ro 9.8 pM PT66 230 ng/ml
-22- Assay buffer: 4 mM MgC12 2 mM TCEP 50 mM HEPES 0,1 %

Tw en QanffSrpH 7.3 Enzym%:rg /r@}g Inhibitor: max. 25 pM 10 min. 0.42
nM~NMateTrar-Eu-labelled phosp otvrosine antibody: - for Lck Cisbio Mab
PT66-K, - for Src EG&G WaIEEPIEE Eu-W 1024 (all commercially
available). 15 Peptides: Re:>0 mM HEPES
NH2-A-E-E-E-I-Y-G-E-F-E-A;KeKKH#¢-4£-CGONH2, and Jal33-Ro:
Jal33-G-Aminocaprylic acid;A-FzE-E-1-Y-G-E-F-E- A-K-K-K-K-CONHZ,
wherein Jal133 is LightCycler- Red 640-N-hydroxy succinimide ester; 20
whereby both peptides were synthesized by an optimized solid phase
pefdERs/nthesis protocol (Mekifield, Fed. Proc. Fed. Amer. Soc. Exp.
Biol. 21 (1962) 412) on a Zinsser SMP350 peptide synthesizer. Shortly,
the;peptide was assembled gpx169mg (22.8 pmol scale) of a Rink-Linker

modified polystyrene solid pp%,?_q)_gz [epeatedly

Material:

Fu-labelled phosphotvrosine antibody; - for Lek Cishio Mab PT66-X,
- for Src EG&G Wallac PT66 Eu-W1024

(ali commercially available).

Peptides: Ro: NH-A-E-E-E-1-Y-G-E-F-E-A-K-K-K-K-CONH;, and

ja133-Rao: jal33-G-Aminocaprylic acid-A-E-E-E-[-Y-G-E-F-E-
A-K-K-K-K-CONH,;, wherein Jal33 is LightCycler-
Red 640-N-hydroxy succinimide ester;

whereby both peptides were synthesized by an optimized solid phase
peptide synthesis protocol (Merrifield, Fed. Proc. Fed. Amer. Soc.
Exp. Biol 21 {1962) 412) on a Zinsser SMP350 peptide synthesizer.
Shortly, the peptide was assembied on 160 mg (22.8 pumol scale) of a
Rink-Linker modified polystyrene solid phase by repeatedly
conjugating an twenty fold excess of amino acids each protected by
temporary piperidine labile Fmoc- and permanent acid labile tert-
Bu-, BOC- and O-tert-Bu-groups depending on the side chain
function. The substrate sequence AEEEIYGEFEAKKKK was N-
terminal additionally mounted with the spacer amino acids
Aminocaprylic acid and Glycin. After cleavage of the N-terminal
temporary protecting group the stiil attached and protected peptide
was labeled with a 1.5 fold amount of LightCycler-Red 640-N-
hydroxy succinimide ester (purchased from Roche Diagnostics
GmbH) and triethylamine. After 3 hrs. the resin was washed with

Dimethylformamide and Isopropano!l until the eluates of the blue
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25 conjugating an twenty fold excess of amino acids each protected by
temporary piperidine labile Fmoc- and permanent acid labile tert- Bu-,
BOC- and O-tert-Bu-groups depending on the side chain function. The
substrate sequence AEEEIYGEFEAKKKK was N- terminal additionally
mounted with the spacer amino acid_sz§Q Aminocaprylic acid and Glycin.
After cleavage of the N-terminal temporary protecting group the still
attached and protected peptide was labeled with a 1.5 fol ount of
LightCycler-Red 640EN- ?103%?%?3’;'335%%?& idd Oetgfée?‘(ﬁﬂfic%a é%g f%?ﬁ‘ge was
Roche Diagnostiegosinbayaid trtthpkafiredartnshriomehesirmarent
washed with 35pDimathyormpainideandnisephopanabuntil 8 elifates wkbtic
the blue - 23 regin gebeplewrigssidibe folly protasted and labeled peptide.
was removed from [he solidiphase and released from the permanent, |
protecting groups be/ treatment with a mixture of 809% trlfluoroa(,petl_c acid,
10% EthaneditriBI 565 ¥hid3hRY1 i Bob Hristet > THE%S SubSrate tksP ek
finally isolated & prepmatng revekdesphadéHbirGypurficationbThe LDI
purification yieldedska2:me&FR-{EHRPLC]single peak pure blue material
(Iyophilisate). The identity was proven by MALDI mass spectroscopy
(272€:@heENZyMistdupsthte bEK, (DELK LAstive)s I pstate SpartpB0 hurified)
partially purified).. 10, weie purchasesh fiomd/Blid/Rsiais Biotech, Inc. .
Time-resolved Fluorescence Assay: Reader: Perkin Elmer, Wallac Viktor

1420:040. muitabel countek Liguid.handling system:Backman Sauiers.,
k} 000. ATP, Twe

Biom , TM, 20, .
A TR e R S e T T S
purchased from; Roche Molecular Biochemicals, MgCI2 and MnC r
B S e B b (HEPEs
hydY&enRtiee TrcEr) Wagpubtaleadsy ffomreicds 394 Wetrrowrinsiunyere
flupresbende iptatedimak purchasedifi@m:Falepnh AgsayDescriytionhiride
firstthgenzynuis R atRe fOB ADWIN A L6GHR AGUROUS SORHION s
WitBu?t@m%‘é’(ﬁr%R)%q‘éQQ amounts of inhibitors according to this invention.
Then the phosphorylation reaction is started by adding a reaction mixture,
co%ggmqgeé;lig’ﬁoﬁ:eptide and PT66, and subsequent shaking. The
proceeding of‘this reaction is

At first the enzyme is pre-incubated for 15 min. at 15°C in aqueous solution with
corresponding amounts of inhibitors according to this invention. Then the
phosphorylation reaction is started by adding a reaction mixture, containing ATP,
Peptide and PT66, and subsequent shaking. The proceeding of this reaction is
immediately monitored using time resolved fluorescence spectroscopy in a suitable

well plate reader.

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



immediately monitored using time resolved fluorescence spectroscopy in
a suitable well plate reader. 25 The IC50-values can be obtained from the
reaction rates by using a non-linear curve fit (XLfitsoftware (ID Business
Solution Ltd., Guilford, Surrey, UK)) -24 IC50 src Example-No. [11M] 1-3
0.043 2-40.064 1-2,1-4,1-5, 1-6, 2-1, 2-3 0.01-0.10 1-1,2-3 0.10-1.00
IC50 Ick ck [tiM] 1-3 0.064 2-4 0.200 1-1, 1-2, 1-4, 1-5, 2-1, 2-2, 2-5
0.04-0:101-60:10-1-00The foltowing gexamptes-are-provided-to-aid-the
understanding efthe,piggent invention, the true sco té °8fihich is set
forth in the appended claims. It is 5 understood that mipdifications can be
magde in the procedurgs set forth without departing framp4he spirit of the
inv=nt|on Expenmeptlgl Procedures: S;tartmg materialg k) Example a)

time 14.05g
Q ~ nnnvalr\loh\ldg QJ’E)I:W ml

DASASARY BN SACL A L oot

23 Iamin
(A CATUAT T I T O U lllLl\Jr.lyllulllLt ATTU

nitrobenzene weré ‘Hedfed to 140-150 C for 15 hrs. Thdsbifent is
removed by vacuum distillation and the residue is dispersed in ethyl
acetate, filtered, and the filter residue Wwashed thoroughly with ethyl
acetate. 15 Yielﬂxiﬁl}ﬂegl‘Example b) M

H_imidaz E.bhlovedin-6 Ll"m

2'p ICIIy! 3II IIIIIuUll_UI_"'l" ARSI SAARISLLE IS y T

acigd. 18 g iron powdaenwere added and the mlxture heatem)to 80 C with
Strfing. 1.1,1.2,1-4,1-5,2-1,2-2, 2-5 0.01-0.10
1-6 $.10-1.00

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

departing from the spinit of the invention.

Experimental Procedures:

Starting materials

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

14.05 g 2,3-diamino-5-nitropyridine and 9.68 ¢ benzaldehyde in 250 ml
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 160 g

Example b) 2-phenyl-3H-imidazo{4,5-b]pyridin-6-ylamine

12.0 g 6-nitro-2-phenyl-3H-imidazo[4,5-b]pyridine were dissolved in 1 | acetic
acid. 18 g iron powder were added and the mixture heated to 8¢ °C with stirving.
After 2 hrs the mixture was cooled to room temperature and filtered over Celite.
The celite pad was washed with methanol and the combined filtrates were
evaporated. The residue was dissolved methanol / dichloromethane 1:1 and filtered
over silica. The filtrate was concentrated to a volume of 100 mi, the resulting

precipitate collected by filtration and washed with methanol.
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After 2 firs the mixture was cooled to room temperature and filtered over
Celite. 20 The celite pad was washed with methanol and the combined
filtrates were evaporated. The residue was dissolved methanol /
dichloromethane 1:1 and filtered over silica. The [Filtrate was
concentrated to a volume of 100 ml, %he resulting precipitate collected by
filtration and washed with methanol. 23 Yield 7.68 g Example c)
2-Chloro-5-nitro-N-(2-phenyl-3H-imidazo[4,5-b]pyridin-6-yl)- benzamide
1,0ﬁﬁdixﬁﬁényl-fﬂH-imidazo[4,5-b]pyridin-6-ylamine from Example b) (0.38
in 15 ml dry pyridine were treated at roo rature yith a

, ra
| gor?%??gﬁpiﬂrck%s‘éhéofg:é-@amm%t%f%&ﬁ%?&s@?ﬁ "ﬁ%ﬁt RIBFE in 5

ml pyridinele The mixture was stirred over night at room temperature. The

solvent was gvaposHtes; dthe| tesidperasdissalvedftoh nikmethanol eng
2 ml CONG-;Aqyequs AIMeRiaweg Added ia sleayshisackatedolution of
ovproductsAfter s o 2 s al salvents wate 40 avanoratedand fhe
resi .uegagame 'ilé‘éab Ve m,cme{hano . Upon Addition of water the product

pre®ip e WA i SSratelg Ty fifPATb I R tHEFoUGRISAERhER WiRPORater
anchsubségquentinithedtingr nalnddirrally dribd nield 0 A850ys Exampie dre
5'&@%&@&&'@@&\'3@1‘&&3BYbﬁJﬂd{Eldﬁ&a{4;tﬁTb]Q)fﬂd'm-}ﬁsyﬁ)’r dBvents were

be@é%!@i%ﬁ%m of theProdychfrom. Fxample, el in 30 Mk esancl Wele.
cooled in a water. hath a room,te]rgg 89@%1{& 1.20 9 tm% \?rlde a
nat

I ch d2
mi C5REORRET RISFR LIS ¢ a8a4 S iR dn f?r%%‘ PR

e mixture'was s
C. FhersoersasElapdhaibe sty iRaveditde adjusted to pH 5 with
agUesds,3edium carbonate solution. After 20 dilution with water the
precipitate was isolated by filtration and washed with water and ether.
The filtepiresiduanivas Hispersed (hphethbrohandafitterecb gaidioveyia pad
of Gelie.ide Celite pad was washed thoroughly with methanol, and the

comhined filtrates were-evaporated. Th Si W ifi - .
pre/p@rg%ﬁlgfflE Lp O%ll(éﬁ%riglz%r}ﬁlgrﬁpz%c )ggé%lrégé%%}arﬂﬁ QJ'EJH? g&@f 1n a water

2-Mathyt SRt RIEEEEENY 34 hidHZO8 BBV AT G 37f: br24iiiae ™
AnatbigdusdehEsariplee)sfrored fpa ]ghr at 40 °C. The solvent was evaporated and
2-piyenyds3bl-imidaza]4S-hjpyicinko aylaminedine:3 8ltgonate solution. After
2-mathyl:banitrehenzoybehigride. WRiChWasH BRANEHhASd washed with water
and ether. The filter residue was dispersed in methanol and filtered again over a pad
of Celite. The Celite pad was washed thoroughly with methanol, and the combined
filtrates were evaporated. The residue was purified by preparative HPLC.
Yield 192 mg.

Exarnple e) 2-Methyl-5-nitro-N-{2-phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-
benzamide

Analogous to Example ¢} from 1.74 g 2-phenyl-3H-imidazo[4,5-b]pyridin-6-
ylamine and 3,31g 2-methyl-5-nitrobenzoyl chloride, which was prepared as
follows:

To 3.00 g 2-methyl-5-nitrobenzoic acid in 50 ml dichloromethane were added one
drop of DMF and then dropwise at room temperature 2.52 g oxalyl chloride. The
mixture was stirred for 2 hrs and then evaporated to give a residue of 3.558 g crude
2-methyl-5-nitrobenzoyl chloride.

Yield 1.878 g of the title product
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follows: 30 To 3.00 g 2-methyl-5-nitrobenzoic acid in 50 mi
dichloromethane were added one drop of DMF and then dropwise at
room temperature 2.52 g oxalyl chloride. The mixture was stirred for 2 hrs
and then evaporated to give a residue of 3.558 g crude
2-methyl-5-nitrobenzoyl chloride. Yield 1.878 g of the title product -26-
Example f) 5-Amino-2-methyl-N-(2-phehyl-3H-imidazo[4,5-b]pyridin-6-y1)-
benzamide 1.80 g of the product from Example. e) were dissolved in 30 ml
methaft ahd 4P Brd s {aroGBHatea Witk 6.8 R s aIrAditim on
chdrewraingittoom temperature 5 for 45 min. The catalyst was removed by
filtratiory e¥erea smalt pad oksilipk anddhelsiitenasswashedHhanoughly ml
with- methangh/ FHE:di 1 Rvaperatign af thefilrates - Gave Jodh Lol -
title grggucg' naclal?glq ugatgrelooléx [gp} tr:elifl:l':n oxer ag of sili .a d the
Z-Meihyl-rm-?z- %enyl’- H<imi azoﬁ, -bfpyrlaln- - ﬂ%ndg)) -pyrll : |?1-E-yl
acr%@ﬁmﬁﬁﬁy?ﬁéﬁﬁamﬁ*a@wtéooem@nféﬁ%ﬁ' in-YERPrA LR e BT stes
ml dichlbldmethanéiwpredadded one drop of dimethylformamide (DMF)
and then dropwise at room temperature 204 15 mg oxalyl chloride. The
mixkimel wadstisred for 2 hrs and then evaporated to give a residue of
crude (E)-3-Pyridin-4-yl-acryloyl chloride. 54 mg of this acid chloride were

given drapwise to a solution of 50 mg 5-Amino-2-methyl-N-(2-phenyl-3H-
imidazo[4,5-bjpyridin-6-yh)-benzamide, from Example 0.in 2 ml dry pyridine
at Fé@io fiaedk ik Rk s A R G
to s PR HdssR#sEdn 3 ml methanol and stirred with 1 not conc.
agueous ammonia at room temperature to cleave bis-acylated

bypreddemcAfted driedw-4Hrsenehtaseie S rahibvddronddevasisanidiad one
thedesidiiel tisgeisachimivateDMRAeerlde prhdpctwas risolatedjayature 204
filtrgtionand-washed thareuahly.withiwaies and suhserienty yvitha ethgle »
to qlgs?duaéﬂoefr cq{ 0 91’3}4?9 mgnqlzi:[hl? 'E:Ixt!ﬁo%éc):gyo% 825i4y Sm%ﬁlﬁis acid chioride
experimental conditions ryeportedy above (Example -13“5n e
appHTtE SRR fistdrials e tbIBVRE Y detivAtives Wate béparet! 27
Examiglke S§stonpatidindme ‘beNmiide from Example f) in 2 ml dry pyridine at
room temperature. After stirring over night the mixture was evaporated to dryness,
dissolved in 3 m! methanol and stirred with 1 ml conc. aqueous ammonia at room
temperature to cleave bis-acylated byproducts. After one hr all solvents were
removed under vacuum and the residue dispersed in water. The crude product was
isolated by filtration and washed thoroughly with water and subsequently with

ether to give, after drying, 49.9 mg of the title product.

Using the experimental conditions reported above (Example 1-1) and the

appropriate starting materials, the following derivatives were prepared:



No. 2-Methyl-N-(2-phenyl- (400 MHz, D6-DMSO) 13.55 (br s) and
3H-imidazo[4,5- 13.09 (br s, together 1H), 10.66 (br s) 1-1
b)pyridin-6-y])-5-((E)-3- and 10.56 (br s, together IH), 10.49 (s,
pyridin-4-yl- 1H), 8.86 - 8.39 (m, 4H), 8.21 (m, 2H), acryloylamino)- 7.88

(s, IH), 7.75 (d, 1H), 7.58 (m, 6H), be
2.39 (s, 3H) 2-Methyl-N-(2-phenyl- (4

amide 7.32 (d, 1H), 7.05 (d, IH),
MHz, D6-DMSO) 13.50 (br s) and

3H- imidazo[4 5- 13.09 (br s, together IH), 10.61 (br s) and 10.29 (br s,

1.0..41

(o

tog:,‘ ICI J.I
8.41 I-f;

oa.

1.2 riclic
TUSFT (S, 12 u;pynuu

pySytee:Bitivylzamr 0 8.

My =)

21 (m, 2H), 802H(5NMR1) 7.88 (s, 1H),

Gy E)-3-1H),-8.83 (s, 1-H),-8.70--

be

za nzamifest Z @ 4w s ’e&{;{fﬁ U(dﬁt}’ixﬁﬁql&%@ﬂ?@)‘t?%é?bﬂ%nd
2-Methyl-5-(4- (400:MHziz SO) 13,544 b#:S) @thmqt@mbrtfécy “5)
13.08 (pr;s, t)@émedtb%}m@ﬁ(ﬂsa a1dazhxemoylamtnm)gd\h621ﬂ£§) DR4®(s,

together IH),
, 8.22 (M,

Z-0OA Ll

2H
1H);

2H), af@@

f\n"ﬁml

10.07 @rE8Yr0 1-3 p
g‘ﬁﬁ“”ﬁ)byrldln

llg Q7l:/r

heii)-8HsinfidaZo(M4BD), S8 UG ),
67%%%(%4-\?)7?5@ téH 7?382@1(&%1)

IH)

o4 (05

(400 MHz, D6
together | H)
11-0); 1R34 (s
together 2H)
yl)-benz
7.34{eHH;

|m|

@mm%ptmnst
é‘ﬁéﬁ“é’ﬁ‘

ol

ﬁi

amide 7;;,2 Z(,qal,d']eH) 7.68

5. QFE (A "Il_l\

yrldln

’)’20 (e 2H

!

d 212
-«'Istcrxlth)@wn@ lQ {8110
yJ

WIS
WA &Es s
3H48,63:8(58 Lm)sand 8417(65,,314(;
688326r(c21“|¥91)$ 826 (@) 1193 7588135,
_77@ MOBHY- 37148 717102 tﬁ’ﬁ BH)H),

(400 |\/||-|7 13 55 {hr

and
me

5-Benzca
thyl-N-(2-

DO (ULl

)ylam|h@/42thl]330\’9(br S,
YRR AT 84 (s tog

n
imitlazof4,5- t)]r&ﬁﬁfﬁ@ 5.€ mﬁ

Ty =

bipyridin-6-yl)-
benzamide

o

""lﬂ

etf@%rzttﬁ t%gié?%iﬁ (2 nd

{s) and
), 8.70
m) anel8.4, (srtpgether, 2H); 7 92 (m,
4H}, 7.58 (m, 3H), 7.29 {d, 1H), 7.04 (d,
2H), 3.75 {m, 4H), 3.26 {m, 4H), 2.39 (s,
3H)

1-4

2-Methyl-5-{{E)-(3-
phenyl-acryloyl)aminol-
N-(2-phenyl-3H-
imidazo[4,5-b]pyridin-6-
yl)-benzamide

(400 MHz, D6-DMSQO) 13.56 (brs) and
13.09 (brs, together 1H};, 10.66 {s) and
10.55 (s, together 1H); 10.34 (s, 1H);
8.63-8.58 (m} and 8.47 (s, together 2H);
8.25 (d, 1H), 8.20 {d, 1H); 7.88 (s, 1H);
7.75 (d, 1H); 7.68-7.52 (m, 6H), 7.48-
7.42 {m, 3H); 7.31 {d, 1H), 6.85 (d, 1H};
2.39{sg, 3H).

1.3

5-Benzoylamino-2-
methyl-N-(2-phenyl-3H-
imidazo!4,5-b]pyridin-6-
yl}-benzamide

(400 MHz, D6-DMSO) 13.55 (br s) and
13.09 {brs, together TH); 10.66 {s) and
10.54 (s, together TH); 10.37 (s, 1H);
8.63-8.58 (m) and 8.47 (s, together 2H);
8.24 (d, 1H); 8.19 {d, 1H); 8.00-7.93 {m,
3H), 7.86 (d, 1H); 7.65-7.50 (m, 6H);
7.33 {d, 1H); 2.40 (s, 3H).

1-6

blpyridin-6-

amide

Biphenyl-3-carboxylic
acid {4-methyl-3-(2-
phenyl-3H-imidazo[4,5-

ylcarbamoyl)-phenyl]-

(400 MHz, D6-DMSO) 13.58 (br s) and
13.10 (brs, together 1H); 10.67 (s) and
10.56 (s, together 1H); 10.46 {5, 1H);
8.63-8.58 (m) and 8.48 {5, together 2H);
8.26-8.18 (m, 3H); 7.98-7.89 {m, 4H),
7.79(d, 2H); 7.67-7.50 (m, 6H); 7.43 {t,
1H); 7,35 {d, 1H); 2.41 (s, 3H).

i-7

blpyridin-6-

amide

Biphenyi-4-carboxylic
acid [4-methyl-3-(2-
phenyl-3H-imidazo[4,5-

vicarbamoyl)-phenyl]-

(400 MHz, D6-DMSQ) 13.54 (brs) and
13.11 {br s, together 1H), 10.61 (br s,
1H}, 10.42 (s, 1H), 8.62 (s, 1H), 8.54 (br
s, 1H), 8.22 (4, 2H), 8.10 (d, 2H), 8.01
(d, 1H), 7.87 (m, 3H}, 7.77 (d, 2H), 7.55
(m, 5H), 7.43{m, 1H), 7.34 (d, 1H), 2.41

{s, 3H)
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yl)-benzamide 8.24 (d, 1H); 8.19 (d, 1H); 8.00-7.93 (m, 3H), 7.86 (d, 1H);
7.65-7.50 (m, 6H); 7.33 (d, IH); 2.40 (s, 3H). Biphenyl-3-carboxylic (400
MHz, D6-DMSO) 13.58 (br s) and 13.10 (br s, together IH); 10.67 (s) and
acid [4-methyl-3-(2 phenyl-3H-imidazo[4,5- 10.56 (s, together 1H); 10.46

(s, 1H); 1-6 b)pyridin-6- 8.63-8.58 (m
ylcarbamoyl)-phenyl]- 8.26-8.18 (m, 3

«d, %Hﬂ)l,nnes? 7.50 (m, 6H); 7.43 (t) IH): 7.35 (d, IH); 2.41 (s, 3H).

boxylic (400 MHz, D6-DMSO
14- %QHW%S(% F9Phelip - thhetrararinao!

Bi

pd 8.48 (s, together 2H);
; 7.98-7.89 (m, 4H), amide 7.79

13.54 (br s) and acid
~(‘l§ﬂ’1§ﬂ}’1 -3H-imidazo(4,5-

pheniply8diamidazoldsnii), 10.42 (s, IH), 8.62 (s, 1H)8.54 (br 1-7

b)pyridin-6- s, IH), 8.22 (d, 2H), 8.10 (d, 2H), 8.01 ylcarbamoyl)-phenyl]-
(d, WiH}]cg@8iF (in, Biakyple77- (dfr2h) 37.55r@nieenifm; SHhpre43(im,phkyl - 3H-
7.34nkehabid)s B-BlboytsdiBH) yi 28n BXAMPIES -1 Example  d) and 43 mg  4-
2- Cm&r&lé %ggg[ 9}'1'@ -4.yl-benzoylamino)-N-(2- phenyl -3 H-imidazo *

[4,5; bﬂl

5 AR

r|d|n 6-yl benzamlde Analogous to Example 1-1 from 31.5 mg
?5 BRioro-N-(2-phenyl-3H- 5

-b]pyridin-6-yl)-benzamide from Example d) and 43 m

imidazo[4,
d%ﬂ%n& eNZBI BATHAE VRIS 7RG Erbinig thie é&ﬁévmfeﬁtdp and the
contlitiEiisirepetidaabala{Eaniple v Ciifmdithtéesaﬁpmpfral!@ffstartl ng

matedals—the fnlln\l\nnn derivatives.

oy

L\

0

nam

Néyﬁeﬁhiﬁf 6&5\1{4-

400 MHz, D6 DM@@M&B.S? (br s) and

morpholin=4=y,

phenyl-3H- 8.
2-1

~ I3t

phenyl-34-
imidazol4,5-
bipyridin-6-yl)-

benzoylamina)-N ,4201.9,9075 égfl; utI;

b bdmpandiBAIr-s

f ”'ri(‘)O"l'\J/i [ S rs) and

gqti“?{ T f t%l? é (](br s) and
2H})) &2&21 «mo er 1}»»1) 10.23 {5, 1H),
8.57 (m) and 8.45 {brs, 2H), 8.22 (m, 2H),

8.09 (s, 1H), 7.95 {m, 3H), 7.57 (m, 4H),
7.02 (m, 2H), 3.75 (m, 4H), 3.28 (m, 4H)

blpyridin-6-yl)-
benzamide

benzamide
2-Chloro-5-[{E}-(3- {400 MHz, D6-DMSO) 13.58 {br s} and
phenyl- 13.13 {br s, together 1H); 10.87 (s) and
acrylovl)amino]-N- 10.77 (s, together 1H); 10.54 (s, 1H}; 8.61-
2-2 (2-phenyl-3H- 8.56 {m) and 8.46 (s, together 2H}; 8.22 (d,
imidazo(4,5- 2H); 8.01 (s, 1H); 7.84 (d, 1H); 7.67-7.57
blpyridin-6-y!)- {(m, 7H}, 7.47-7.44 (m, 3H}, 6.84 (d, 1.
benzamide
Biphenyl-4- (400 MHz, D6-DMSQO) 12,95 (brs, 1H),
carboxylic acid [4- 10.83 {br s, 1H}, 10.39 (s, 1H), 8.59 {s) and
chloro-3-(2-phenyl- 8.52 {br s, together 2H), 8.23 (d, 2H), 8.11
2-3 3H-imidazol4,5~ (m, 3H), 8.00 (d, 1K)}, 7.87 (d, 2H), 7.78 (d,
blpyridin-6- 2H), 7.56 {m, 61), 7.44 (m, 1H)
ylearbamovyl)-
phenyl]-amide
Biphenyi-3- {400 MHz, Da-DMSO) 13.75 {brs) and
carboxylic acid {4- 13.11 (br, 5, together 1H}, 10.88 (br s) and
chloro-3-(2-phenyl- 10.77 {(br s, together 1H), 10.61 (s, 1H),
2-4 3H-imidazo{4,5- 8.53 - 8.50 {m) and 8§.45 (br s, together 2H),
blpyridin-6- 8.22 (m, 3H), 8.09 (d, 1H), 8.00 (4, 1H),
ylcarbamoyl)- 7.97 (d, 1H), 7.91 (4, 1H), 7.78 {d, 2H),
phenvli-amide 7.59 {m, 7H), 743 (m, 1H)
5-Benzoylamino-2- (400 MHz, D6-DMSQ) 1319 (brs, 1H),
chloro-N-(2-phenyl- 10.78 (brs, 1H), 10.54 {(brs, 1H), 8.52 (d,
2-5 3H-imidazo{4,5- 2H), 8.32 and 7.84 (m, 6H), 7.57 {m, 7H)
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imidazo[4,5- 8.09 (s, | H), 7.95 (m, 3H), 7.57 (m, 4H), b]pyridin-6-yl)- 7.02
(m, 2H), 3.75 (m, 4H), 3.28 (m, 4H) benzamide 2-Chloro-5-[(E)-(3- (400
MHz, D6-DMSO) 13.58 (br s) and phenyl- 13.13 (br s, together IH); 10.87
(s) and acryloyl)amino]-N- 10.77 (s, together IH); 10.54 (s, IH); 8.61 2-2
(2-phenyl-3H- 8.56 (m) and 8.46 (s, t_ogjegher 2H); 8.22 (d, imidazo[4,5-
2H); 8.01 (s, | H); 7.84 (d, 1H); 7.67-7.57 b]pyridin-6-yl)- (m, 7H),
147744 r31_,1,3H); 6.84 (d, | H). benzamide Biphenyl-4- (400 MHz,
DG-WE%Jé;yH.jS (br s, IH), carboxylic acid [4- 10.83 (br s, 1H), 10.59 (s,
1H)? 8555 andE bRt R prahy e 3 !rBr a0 kdYétrtienk)3 23 (d,
2H)irg der 243 Inpimitaopd) Setmpsiy), 8.00 (d, IH), 7.87 (d, 2H), 7.78 (d,
b]pyridin-6- 2H), 7.56 (m, 6H), 7.44 (m, 1H) ylcarbamoyl) hen I]-amide
Biphéhyl-3:7@00 MiAznDE-DMSO)- N3 75 brd)3&han charboxyiic moidifd-6-vi)-
13,L1neé;{ﬁﬁt@@aﬁheﬁalﬁﬁlc1@.88 (bris) angl ehiniayBghesyd- (Wﬁ}d(urere
S, t o Us kt Bt A 41]'_ 'rsa e'a(.) NG ture
4501 Soasg ) bj??%if’.%‘?%%g?“‘%ﬁ BRI B
. WA RRL /87 ST SR Ay Fa e BRER SR d
7 5OV -y R 3 Lty U EEy et sl 200 M Ak /D BLDM 8B stirred
13.19:ibr 5] tét),. chlovasNe{2xphienyk &0 8s(brys; bkl hyhoeBdc(hragidH) HB5Re
(d, @?&@Hvbﬁﬂi@%éd 232 and %@ﬂxé%aﬁh&pléﬁ (D) The crude
b]%%-iéﬂ%@'w}asbg%ﬁgydgy 1Qlt7‘%86r|15 Xa?-'@pxlgas?ﬁéld. 0 \I«’iélh water and

hl
2-Methyl-5-[(E)-3-(3-pitro-pheny))-acryloylamino]-N-(2-phen
|m|dé§5gﬁd‘%{ﬁi¥§}m(ﬁﬁg%5%%b‘éen%g?ﬁ% mg){ 168 mg]of tl{e tli)tgﬂz prgduct.
Using the experimental conditions reported above (Example 3-1) and the

appropriate starting materials, the following derivatives were prepared:

Ex?\}n;.ple Systematic name MS (M +H, method)

2-Methyl-5-[(E)-3-(3-nitro-phenyl}-
3-1 acryloylamino]-N-{2-phenyl-3H- M =519.0 (API+)
imidazo}4,5-b]pyridin-6-yl)-benzamide

2-Methyl-5-{(E)-3-(2-nitro-phenyl)-
3.2 acryloylamino]-N-{2-phenyl-3H- M =519.3 (ESI+)
imidazol4,3-b]pyridin-6-yl}-benzamide
2-Methyi-5-[(E)-3-(4-nitro-phenyl)-

3-3 acryloylamino|-N-(2-phenyl-3H- M =519.3 (ESi+)
imidazo[4,5-b]pyridin-6-yl)-benzamide
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115 mg 5-Amino-2-methyl-N-(2-phenyl-3H-imidazo[4,5-b]pyridin-6-yl) 5
benzamide from Example f) in 10 ml dry N-methyl-pyrrolidone (NMP) were
cooled to 0 C. 71 mg (E)-3-nitro-cinnamoyl chloride were added and the
mixture was stirred for 30 min at 0 C and another 2 hrs at room
temperature. NMP was removed undgr, vacuum and the residue was
dissolved in 3 ml methanol and stirred” with 1 ml conc. agqueous ammonia
to cleave bis-acylated byproductsP @ef;gr& h;rn tshe 10 mixture was
evaporated to dryness. The residue Was‘allspersed in water, The crude
proquct was Iigocl)age(p po fciitratgor}oand]w?shed thoroughly with water and
subséquenct?y With'e errtom@ﬁv(é, 5ﬁéurﬁrying, 168 mg of the title product.
Using the experimental copglitions reported above (Example 3-1) and the
appropriate starting material e following derivatives were prepared:
Example Systematic pame

2-Methyl-5-[(§_‘)~:§- 3-nitro- i _No}-N- [-3H- M =
519.0 (API+) imi zo[4,§-bprr|d|n bnz/a id

2-Methyl-5-[(E)-3-(2-nitro-phenyl) 3-2 acrylo
519.3 (ESI+) imidazo[4,5-b]pyridin-6-yl)-benzamide R'
2-Methyl-5-[(E)-3-(4-nitro-phenyl) 3-3 acryloylamino]-N-(2-phen),I-3H- M =
519.3 (ESI+) imidazo[4,5-b]pyridin.§l!Bénzamide 15 30- Patent Claims
1. A compound according to formula 1, 3 RN NR2 O bR-(Q), 11H\ ON
N H R BRTiEE |

R'and R* independently represent hydrogen, halogen, alkylamino,
dialkylamino, alkoxy or alkyl, wherein the alkyl or the alkoxy are
optionally substituted one or two times by atkoxy;

R’ is hydrogen, halogen, alkoxy or alkyl, wherein the alkyl or the
alkoxy are optionally substituted one or several times by halogen;

Q is alkylene or alkenylene;

n 150 or 1;

R* 1s phenyl or pyridyl,

said phenyl being optionally substituted once by phenyl, and
all aromatic groups being optionally substituted one or several
times by -CN, -CHO, -OH, -O-alkyl, -NO;, -NH,, -NH-alkyl,
-alkylene-NHos, alkyl, halogen or heterocyclyl;

and all pharmaceutically acceptable saits thereof.

2. The compounds according to claim 1, wherein
R'and R* are hydrogen;
R’ is halogen or alkyl; and
Q is alkenylene.

3. The compounds according to any one of claim 1 or 2, wherein
n is 1; and

R 1s pyridyl.

4. The compounds according to any one of claim 1 or 2, wherein

n is 0.
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5 wherein, R' and R2 independently represent hydrogen, halogen,
alkylamino, dialkylamino, alkoxy or alkyl, wherein the alkyl or the alkoxy
are optionally substituted one or two times by alkoxy; R3 is hydrogen,
halogen, alkoxy or alkyl, wherein the alkyl or the 10 alkoxy are optionally
substituted one or several times by halogen Q is alkylene or alkenylene;
nis 0 or 1; R4 is phenyl or pyridyl, sait phenyl being optionally substituted
once by phenyl, and 15 all aromatic groups being optionally substituted
one or séveral tln‘ﬂa%hﬁgly CN, -CHO, -OH, -0-alkyl, -NO2, -NH2, -NH-alkyl,
-alkylene-NH2, alkyld mhﬁﬁgbﬁ’ﬁ%h@tem@ﬂ%chSaWd@Iopt‘ﬁabmmmleally
acceptable salts thereotyR1 The compounds according to claim 1, wherein
20 R"'and R2 are hydrogen; R3 is halogen or alkyl; and Q is alkenylene.
3. Bhe cmmpowpds;ﬁme&d}ag]gacaﬂy@ng efctaintrdnothe grdierednsin is: 1if:

and 25 Rmeaxrwl % bHERG SUTRAHAGS ACGORIING {Q @»BYSO(Q%)OJ claim.d.qr
2, Wherel q IS he yI said phenyl being optionally

substltuté f)mmﬂeneﬁ’ or heferocyclyl 5. The com?ounds according

to claim #; fg}éféaﬁ Gr%dmemé Yrotip Ersistdgraridi -6-yl)-5-((E)-3-pyridin-3-
2-MethylyNe{B4ptienyt8Hdmidazief4,5-b]pyridin-6-yl)-5-((E)-3-pyridin-4-
yl-acryloya/sing)shenzamidein-4-yl-benzoylamino)-N-(2-phenyl-3H-

2-Methyl- ,NG@LJE %nf}ﬂj%l-[[ Enbd 044,@ Q,]@érldln -6-yl)-5- ((E) -3-pyridin-3- yl-

acryloylamjno mide;

5-(4-morpHofiHY: n%E;i&fw asfwé BRENIZ S Ry )-3H-imidazol4,5-
imidazol[ WBWdYH -Beppapetzamide;
5-Benzoylamino-2-methyl-N-(2-phenyl-3 H-imidazo[4,5-b] pyridin-6-y1}-

benzamide;

Biphenyl-3-carboxylic acid [4-methyl-3-{2-phenyl-3H-imidazo[4,5
blpyridin-6-ylcarbamoyl)-phenyl]-amide; ‘
Biphenyl-4-carboxylic acid [4-methyl-3-(2-phenyl-3H-imidazo[4,5-
blpyridin-6-ylcarbamoyl)-phenyl]-amide;
2-Chloro-5-(4-morpholin-4-yl-benzoylamino)-N-(2-phenyl-3H-
imidazo{é,&b]pyridin—&yl)»benzamide;
2-Chloro-5-{(E)-(3-phenyl-acryloyl)amino]-N-(2-phenyl-3H-imidazo[4,5-
bipyridin-6-yl}-benzamide;

Biphenyl-4-carboxylic acid {4-chloro-3-(2-phenyt-3H-imidazo|[4.5
blpyridin-6-ylcarbamoyl)-phenyl] -amide;

Biphenyl-3-carboxylic acid {4-chloro-3-(2-phenyl-3H-imidazo}4,5-
blpyridin-6-ylcarbamoyl)-phenyl}-amide;
5-Benzoylamino-2-chloro-N-(2-phenyi-3H-imidazo}4,5-b) pyridin-6-yl1)-
benzamide; '
2-Methyl-5-1(E)-3-(3-nitro-phenyl)-acryloylamino]-N-(2-phenyl-3H-
imidazo{4,5-b]pyridin-6-yl}-benzamide;
2-Methyl-5-{{E}-3-(2-nitro-phenyl)-acryloylamino]-N-(2-phenyl-3H-
imidazo{4,5-b]pyridin-6-vl)-benzamide; and
2-Methyl-5-[{E}-3-(4-nitro-phenyl)-acryloylamino}-N-(2-phenyi-3
imidazo{4,5-b]pyridin-6-yl)-benzamide.
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2-Methyl-5-[(E)-(3-phenyl-acryloyl)amino]-N-(2-phenyl-3H-imidazo[4,5-
blpyridin-6-yl)-benzamide;
5-Benzoylamino-2-methyl-N-(2-phenyl-3H-imidazo [4,5-bl pyridin-6-yl)-
benzamide; 15 Biphenyl-3-carboxylic acid
[4-methy|-3-(2-pheny|-3H-imidazo[4,E_S:ip)pyridin-6-ylcarbamoy| )-phenyl]
-amide; Biphenyl-4-carboxylic acid [4-methyl-3-(2-phenyl-3H-imidazo[4,5-
mp4%;‘|"ggg%¥§§%%%ﬁg§¥f3 i%g’ﬁ%'g]ay?}{”gﬂ?56%5%%%’£83§'£?'H3‘r%rﬂL"?'according to
imidazo[‘Zf?S@bipVi‘}i‘dTﬁ‘-’G-yl)-benzamide; 2-Chloro-5- [
(E)-(3-phenyl-acryloyl)amino] -N-(2-phenyl-3H-imidazo [ 4,5-
hpyridint8-ylisertzaptiide; BisrarliF-carboxylic acid
[4-chloro-3-(2-phenyl-3H-imidazo[4,5-
b]pyridin-6-ylcarbamoylrphenyl]-amide; 25 Biphenyl-3-carboxylic acid
[4-chloro-3-(2-phenyl-3H-i 0l4,5 bl pyridin-6-ylcarbamoyl )-phenyl ]
-amide; H )
5-Benzoylamino-2-chlpro-N-=
benzamide; N
2-Methyl-5-1(E)-3-(3-nitro-phenyl)-acryloylﬁmindHN-(Z-p
imidazo[4,5-blpyridin-6-yl)-benzamide;
2-Methyl-5-[(E)-3-(2-nitro-phenyl)-ac@TBVlQﬁ%o]-N-(2-phenyl-3H-

N N
-phgnyl-3H-imigaze]
O

1enyl-3H- 30

- imidazo[4,5-blpyridin-6-)y-benzamide; and

2-Methyl-5-[(Ehe{@érRitrR* phe my -aenHoviantinglcNa(2iphemdvitr formula |
imidazo[4,5-blpyfidin;6-yl)-benzamide. 32- 6. A process for the
manufacture of the c mBlounds of formula | according to claim 1, wherein
S REoRE B RR
o

(a) the compdund SF TS muIS e R NI\ O 5NHR

R“\/LL

(@) OH

n

formula X,

wherein Y, Q and n have the significance given above for formula I in
claim 1, and wherein the carboxvlic acid group is activated before the

reaction,

to give the respective compound of formula |,

(b} said compound of formula ] is isolated from the reaction mixture, and

(c)  ifdesired, converted into a pharmaceutically acceptable salt.

7. A pharmaceutical composition, containing one or more compounds
according to claims 1 to 5 as active ingredients together with

pharmaceutically acceptable carriers.

8. The pharmaceutical composition according to claim 6 for the treatment of

cancer.



formula IX, wherein R1, R2 and R3 have the significance as given above
for formula | in claim 1, is reacted with a compound of formula X, O Ra\
(O), OH 10 formula X, wherein R", Q and n have the significance given
above for formula | in claim 1, and whérein the carboxylic acid group is
activated before the reaction, 15 to give the respective compound of
formula I, (b) said compound of formula | is isolated from the reaction
mixture, and (c) if desired, converted into a pharmaceutically acceptable
salt. 20Uz¢ Al phamaceutivahcorpasitidmgacontaining oreothmorparation of
compoundst Bocbedingrtendlairectto 5 as active ingredients together with
pharmaceutically acceptable carriers. 8. The pharmaceutical composition
according to claim 6 for the treatment of cancer. 9. Use of one or more
compounds according to claims Ito 5 in the preparation of a medicament
for the treatment of cancer.



