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WO 2006/ 066913 PCT/ EP2005/ 013850 1 Benzam de
derivatives, their manufacture and use as

w@bmsoeoeti cal agents This invention rel at eSPCDEP2005/013850

benzam de derivatives that inhibit the activity of
protein Kkinases, to a process for their manufacture,
phar maceuti cal conpositions containing themand their
manufacture as well as the use of these conpounds as
pharmaceutically active agents. 5 Background of the

i nvention, Protein kinases are enz stht cat al,
theeﬁepmﬂeﬁewatgeﬁﬁla%mw ag%%\)(‘{m 1 PRamaceuticq! agents
am no acid residue, such as tyrosine, serine,

Eﬁéggrqvengxpg rﬁla{% i%kdrllzgl%é % (gr(i;)vrz]a 1l(f%ols|t tmhi%ﬁtg&lg ﬁ i C}’ of];?rotem
akumadae, tvani ptocesf fmelthur amagviptuge, | pbanmmh_cnglcal compositions
pE(ﬂltElfnﬁ{gatIh &”axﬁf‘@lemr% £ @fre 2t QydINARAE ABE bAFHRse com oun s as
activation tyrosi ne kinases is knowm to be iInvo
ahamﬂamtgﬂw ytive ggesfsase states incl udi ng

i nfl ammat ory, i munol ogi cal, CNS di sorders, or

oncql ogi cal. di sorders, or bone diseases. See for

e eingentioly 5| . Trends Phar macol . Sci. 21
(2000) 489- 495 Bi scardi, J.S., et al., Adv. Cancer"

R??dtelzq?uggsgso %)r)e engirngslt%at gzéallgﬂetgié Ha?r?fep &t K \Bﬁggﬁxsateaér%ug from

I nases
cOnditetag a@fmo agid |resadite; suchas tyresibessripstt reomylﬂ, or|hjsiidine on a
Y8foteihC Kegt@lon biCthe@NBoRliK kidabalis R¥ehiifl BANR ddhtroR of a wide
vari ety ? gnal i nq (E)at hvg fs repr%@ent s.the maj or

f a%ﬁqt)w%«re 1&‘9{ 6‘6%%?& wdipg sidiferation At it hases
(Schwartzberg, P.L., Oncogene 17 (1998) 1463-1468).

Tgr}ﬁpIp rp(%}a ESX 1|vzcl:t\?&]n r}?ogs{r}e%flotslgsl 13 an 8' %gl v ?\2 rﬁ al Ia arlg]rlety of
addezme gstates omqltgbpg)nm@srmmtmnylrmeunolpglp@ls @Séw;ﬁeqorders, or
onccﬁfbgségl duso?d%’??rotr bo@'d"seaseEIVS%\%tfbxgexanﬁ!Q@usjvg L20Q%L), Trends

1327 Src activit een shown to be

oPburarisal. Si- 3 12000 H0-iS5nBirard, 4 o1 Hhoehabsy Cagesr B 76 (2000)
(892099, pancreatic (>90% and I|ver (>90% tunors.

H ghly increased Src activity is also associated wth
netastasis (>90% and poor prognosis. Antisense Src

nd#be agesinerhi@dess agrodbds od prazeindinasesnbhe 3 femiily svhiich qowdists of

glgglg?%%m BémbérsAsre, gﬁ'} %gg' Y%WLQ](% T8k arfl IéliL ?%2 ?rt1c1pate in

: glgestl ng bifors cou
t armwetgrOémna lwatﬂh‘é%m?@esem thadnaprofamily q tcgtopb'llw@lq protein

C@}rhslﬁé atihdses f(@lalﬂ%rtzgﬁl“g ﬁﬂ’ﬁo @htszeh® B I(@SSB)I @ABONEB). The
FTTENGENER NG BT TG
Speoliferation 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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nmessage have reduced vascul ari zation (Ellis, L.M, et
al., J. Biol. Chem 273 (1998) WD 2006/ 066913

wEon6ER005/ 013850 -2 1052-1057), whi ch suggeBtEHEP1va#/013850

Src inhibitors could be anti-angiogenic as well as
anti-proliferative. Src disrypts E-cadherin associ ated
cell-cell interactions (Avizienyte, E., et al.,

Nature Cell Bio. 4 (2002) 632-638). A |ow nol ecul ar

Ve s20H05%), GrHi bibigb@d tHAE SEMhbitods Edlilé bélaﬁﬁ%tgiogaﬁc as well as
t hereby. .reduci ng cancer cell netastasis (Nam J.S., et
af”?t}'P@Xi‘if‘ﬁ?t“’eCancer Res. 8 (2002) 2430-2436). Src

i nhi bitors may prevent the secondary injury that

resul,its frem a, VEG-- nedi at inecr.ease i n,yvascul ar

oSt B e R SR SRRl AR ., e
( Hatuge Cell BidB4R2002t6331638).Mblow @eldcular weigbo Sic iphibitopprevents
gﬁ}oﬁc It(l%isgﬁeptio tt}ﬁkeb Malicin ncez Jeﬁqgg-t)astaslg (ﬁ%ﬁx} g%.z,%eiteeﬁ., Clin.

of Src prevent I ssocl ation of 't
i eoRdey Rey 81EP002) ¥20-248@her in, and (3-catenin with the
sane kinetics with which it prevents VEG- nedi at ed
VP/ edena and account fgr t he ,Src.r.equi.renent iﬁ VEG-

i LR TR BT FYERY, they fec9Rday; i '&sylg, frgpy @ VEGE-

i netlhatddi orrease én tvasudgpepdrinealaiptyl eurhf av thpat seemtfsllawihfy stroke
. . ) y Vi S oS, _

ol i, OR300 Ry SO G  t eRuhyet d aoon

r 82%227h. ost eoporosis. Mce genetically engi neered to

be deficient in Src production were found to exhibit
pBlocERleAr S Bpvpig Al pagiy €8¢ Fompleaguaying . Viggadherin,
ahnd Blcatédih nwith ItAy 8Sine Kidetids 1OBR ) wHibR 2t 1o éhts THGS-mediated
d t was ,characteri,zed by a |lack.o eqcl. o
PRy G A SOE MRS e PR IR R FARUBRA pepeabitity
| enpmovote adrasis forrh bihibionn ef a Brecapeinaseticretor phtignts witly acute
be,yieghid] intrchecnEe e AL, 1061 9ShRQP AT PBI0B4 | ddssshgch,

M, et al., Bone 24 (1999) 437-449). Low nol ecul ar

wei ght inhibitors for protein kinases are w dely known

| Brtdi® Slhat£rol®in édt@pdtdsis. Mite genetitdlifieBpink@dd $8168 deficient in
ighibitors are b
d

ed on i..e. thieno-pyrJdin 5

i Dt e B350 B bl RBRTaY g iifias 53 resorb bone
défdriaadi Rest {\NTN460E52BB593-A2; iBdyeq B F.netddnd. Clin., Invest. 90
o / _ (g 0Re. - .
(%9327%%226&g%%§\%%€é%€%%5}i£% t%:ljfg g:lﬁ/ZaZ geﬁ'( ho\ef%{e\é‘a%t actlfnj[y.
déinicy agteasdasts mpomally owpzers highdevelaof §ps oatgton of Sredinpsopdivity
defaly b tukafeisin (N &2 MRBEHER1eoBPbsRYMBZBA®, NESdt MRIBOHRI4 (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).
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(WD 02/092573). WD 2006/ 066913 PCT/ EP2005/ 013850 -3
Sone phenyl - aza- benzi m dazol es are known as inhibitors

wo@boobgEsonedi at ed i nrune response and suppr essSPCHEP{005/013850

cyt oki nes and | eukocytes with antiproliferative effect
from WO 04/ 024897. And sone _benzi m dazol e- pyrazol es
and -indazoles are known as kinase inhibitors fromW)
03/ 035065, especially as inhibitors against Kdr, Syk

5sane ph&r{?l-ta)laf bé&izidaislasas knSuaRinhiteford 6 gEﬂﬁ&ﬁitb@ fmmune
at es ben erivatives

The ese i nventio t
o SEHE GBHlSHRP B S TP ORI AR el Rggtigs gifect
~frblm WO—D4/f)Z)4’8|91ZIJ fand sabfe dmeimeidazol Rpyriagoles qmldemdaz@emp known
nal .l S a ¥ itr
iq% &' &%‘8}%& ﬁheteuwr%g%é;fgﬁbﬁ éSBgé?;ﬂ}gta% ﬁ‘ﬁ‘BuP}} dghffst Kdr, Syk
sq@tkmgsmemnamyl or-Y-cycloalkyl; or a het er oar yl
group optionally substituted with 1.5 hal ogen, nitro,

am no, heterocyclyl or -Z-alkyl; and all alkyl groups
a 1 tituted one or several times by

hal ogen, hydr oxy aI koxy, am' no, al kyl am no,

Eim%ls EYel_s nveg 1on r l 2 L{)(ff 2 dé dxﬁ{]{fé‘(ff) (%‘ tﬂgg%ra? ?orfnula I

-S(0) 2NH-, - S(0) 2-, -S(O) _NRC(O)- or -C(ONR-: Yis
“NRC(O - or -C(ONR-; \,@2006/066913 PCT/ EP2005/ 013850

S

formula I
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-, -CH;-S(0),NH-, -NHS(O),-,
-S(0),;NH-, -S(0O);-, -5(0)-, -NRC(O)- or -C(O)NR-;

Y is -NRC(O)- or -C(O)NR-;
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Zis a single bond, -NR- or-O; R is hydrogen or
al kyl, wherein the alkyl is optionally substituted

we@e@eneeoseveral tines by hal ogen or al koxy; R2PCRBPRNE013850

R4 i ndependently represent hydrogen, hal ogen, cyano,
nitro, 5 am no, hydroxy, amyno, al koxy, alkylam no,

di al kyl am no, al kyl, wherein the alkyl and al koxy
groups are optionally substituted one or severa

ti meszby hal qgegingle boid =8t- #¥O5N-; and al |
pharmaceutical ly acceptable salts thereof 10 The
conpounds according to this invention show activity as
prot eRn ki nasie hydropérbortatiyd, wheneipalid dlkyllisoptiomally aubitityted
tyrosi ne kinase in ef ore be

useful for tngﬁgggkﬁgﬁ?ﬁ§Py§Q%§§§é%£%E iated by said
tyrosine kinases. Src famly tyrosine kinases are
knownpt @ BRIV oli%§&hehBerftiyaplesiny hQJrogérﬁ BaR er?tc%r%smtro,
Cbnpounds of the present |nveg%|on e us g

active agent sarP‘ﬁothVélr?)’er%‘@Ht% o alklenipenah baafafno’ alkyl,
for exanple, Whaeaphailkylaafealkokpgrouphhleapidhalysubaaied
syndrone, rheunatoid arthr %t%%P§€50r|a5|s restenosis,

al | ergic ast hH CfAFSHENHSS: Yse, Parki nson,

stroke, osteoporosis, benign hyperplasias and cancer

i ncluging colonc-py hyeagt, lung and pancreatic cancer
and | eukenia.’ ijects of the present invention are the
compounds of fornula | and 20 pharmaceutically

accephabiieptdmh&udislytdeiptabinanst thepafi ¢ forns, the
preparation of the above-nenti oned conpounds,

nmedi canments contai ning themand their manufacture as
WEh¢ @mponadusecailingh® altiovievereiohi sined aconpoundsofein kinase
the .c r. venti [ e '

| [RASRRL IR par R SRR Aroihe O A Rto S SR T thiefie be
navefdlder the éreaimend pt disgseasdnesintedbly snadrbmesine Kimpses

2006/ 066913 PCT/ EP2005/ 013850 -5- Detail ed

description of the invention used ,herein, e.term
"SIy ERHBe Jingsis re kaer™ 41 P igjived e et s tates.
cliaimpolydy efthé pagent ﬁmteaum ngybe amdlastaomﬂe, agpmeﬁret}atplrgmﬂltion
i Soc?p ’rt}be%z? rybo art(}(?(gni!i:ﬁ ranip‘rilz}nt r?)%%ttﬂ n,lm aé'n ator)é bg»rvgps‘)fllndrome,
h ehreginratoit! h@fthrarsmpsmlamxyéstmns aléfnglal wophmyr Slrpeiazer’s disease,
def iiREn A8RNE, Mééﬁ(‘)rﬂ)ﬁs, benign hyperplasias and cancer including colon,

breast, lung and pancreatic cancer and leukemia.

Objects of the present invention are the compounds of formula I 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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connected via an oxygen (-0-) atom |If said al kyl or
al koxy group is substituted one or several tines by

wh2doegerd3 it is preferably substituted by fl upeT/RR2005/013850

chlorine, especially fluorine. Exanples are

di fl uoronmet hyl, trifluoronethyl, 2,2,2- trlfluoroethyl
perfluorethyl, 10 difl uoronethoxy, trlfluoronethoxy
2,2,2-trifluoroethoxy, perfluoroethoxy and the |IiKke,

eppafedtbKriptibh bide@®htiyh and trifluoronmethoxy. The
term "hal ogen” as used herein neans fluorine,

chlorine, bromne and iodine, preferably fluorine,

chk aséd@erein, hhomirae "dind’ meaes prsemexteaoktfahghm{chme canblranched-

Rgham h\é 1o ar}pg;gfgn ! %n %08Q%$#ésfef%§ﬁgél I d grll Bto(Pnn, ch as
ugethyl, mt}v/dsfn prqnbeOQfOPRlZ nittyy éfoelf)’é,mlwtyﬂhl orl ne or
brom ne, nore preferably chlorlne The term
"heteroaryl" means a nono- or bi cI|c aromatic ring
s 85 ssgdehereinothe tegm i dkoxy” mpaghgn al legrfpamaaalngm above which is
PYSAFc @Y lvia dnhtxgg@l YO-) #omnol yl, pyri dazi nyl,
pyrazi nyl, oxazolyl, qU|nazoI|nyI i ndol ylI ,
benzothlophenyl or benzofuranyl 20 especially from

pifr sattl hlkylt dvi dhopty, grioepds mitddnoéd bne py severalytimes by halogen, it is

tpfe?gr ZLFUP&HM%@B/}J gg{)rmepéf 'cﬁl%?fn@yL 63% ﬂg&qn Frxarn.F}]es are

rom enZ| m dazo

t étﬂ\a\orm@ftéﬂocycltylrﬂﬂom@mby a satzu?r Hteluoragthvley | merﬂuorethyl
hy AR e6Hh &ABxY, 'tﬁﬂlud&’oln'éth%x? ®,2,9- tflﬂﬂ&oaﬂh@ﬂﬁ pébdfRoethoxy and the

contai ns f er.ah 1 or het er oat ons
shike efpé’ralaﬁf Héﬁlﬁé?fag‘ﬁy ag?dftflhﬁ?rmmeéhw S and the
renalning r|ng atons bei ng carbon atons. 25 Such
E}gtrtciart 5?162151 Sr QCX rcgr %é%ng?[logﬁtf WK orf?lgaf)xlo%ume tand iodine,
byreédrrklylb' ﬂuvxnn@ hhlosmd ef bmmnasnébwepreﬁqreddéh@bllny apy chlorlne
met hyl . Exanpl es of such saturated heterocyclic groups
ﬁl—rrrﬁ%te%/f%{ | g!éerrr]lglzqswg?rug:}géﬁlq?%lwo Sgtrp?{ e{q%h(y’efluorine. The term
pl‘l&fl@geablay use@riphddffinftion aha’ N peéfbaablypitderie b promiMe, more
2002/ 0@ II3 PCT/ EP2005/ 013850 -6 If R is phenyl,
sBIGPRESYT 'S opti onal |y substituted one or severa
tines, preferably one or two tines, at the ortho,
m%@ t8m PRERr PP TthRs ol rnoﬁo o§ msﬁcﬁz QRS Atic ﬁﬂg%elected from
het er oar i's optiona Iy subst] tut'ed one or sevVeral
t Pradyl, %reevler henzymisiaeolgy  pxagidyhe shiasplyfn cawipello uptridazinyl,

O by faginf| axdzors;an q@mhsdlinyl) tHdofygr eRhzdthiebReBA | 6r fEhAB uranyl,

are]s%elcgll)y Font plyrldyl 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 S 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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m xtures thereof. Al tautoneric forns of the

conpounds of fornmula | and m xtures thereof are an
wobjensdove of the invention. For exanple, if APCTIEP1N@5/013850

definition of formula is =N, the im dazole part of

pyridyl- imdazole ring systgmof fornula I can exist

in tw tautoneric forns as shown here below R2 R2 R3

HRERHH RRAONNR ROI NHI10 (if Ais =N) An

eedi Bﬁ‘éﬂyl @Ildtﬁhen)bl ﬁé’@;ﬁﬁdn@ﬂy ARtitRG] SRPOENEA] times, preferably
accordin wherein 1.5 R is a ph enyF

gPBUP’ qfrBT'?ai“I eggggtmftapégawppﬁl Y8Y) ogen, cyano,
nitro, am no -C(O OH, heterocyclyl -S(O)2NH2 or

é%‘l %1}51 eor e sfa]f‘:c"l: ?e[:t)eor%g 1sgr@%'&ag§) {]lgslgl]%lte Sr’llébogt ! tell'gl {imes,
apkaﬁetralgiyoupsr favoetlmpétl onal |y substitut ed one or several

times by hal ogen, hydroxy, al koxy, am no, alkylam no

OfThe g%xﬂbgtyﬂcﬁ'yf PN x1s?[}'p&iﬁ1f1@ﬁmau9fmérﬂef V\}'{HQ/% fanériable

are the conpounds accor |ng to formula I, erein
Rmiktgres fiseaofl AJr bworoptid dorand wf sthp stompauads wift formulal and

hg%%qge{w%ye%m;( ra;nt Blgect@% the @&% . et BLAGKE! ¥!A in the

PAAfl R0 06f00m8RE 0= N theimislapale paroaf wrl@iﬂupdaipteu rigaystgm of
H%ﬁ{v.ilzf Pgaﬁ fr}htwoht%t%gﬁzplc f(%ﬁs I T&Wﬂ RGe BElows™ al kyl ;

and a a ky

groups are optionally su Stituted one or
several Rfi nes by hal ogen, hydroxy, al kox¥, ami no,

aIRor R
ARG bansss

(if Ais =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,
-S(0),NH; or -X-alkyl;

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,
-S(0),NH; or -X-alkyl;
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5 di al kylam no; and R4 is hydrogen. Another
enbodi nent of the invention are the conpounds

wa@emeneionyy to formula I, wherein R4 is hydr oge@I/ERD05/013850

Anot her enbodi ment of the invention are the conpounds
according to formula I, wherein Ais =N-. Another

enbodi nent of the invention are the conpounds

according to fornmula I, wherein 15 R4 is hydrogen;

and A is =Ngr aﬁ{kt&ﬂh‘?ﬁ%r@ﬁﬁb fbndifubstivaed W are the
conpounds accor di ng tﬁ or rruFa [, . whe eilg R is a

phenyl group opti onal NJO%HnBYI% g1EP i €RS% hal ogen,
cyano, nitro, amno, -C(O OH heterocyclyl, -S(O 2NH2
or -X-al kyl; anserlalyl groupaprepptigrglysubsiitaisdiona aF psyeral times
substituted one or sey{adgen!Hydesxybykbdl HARTD , o WY or

al koxy, am no, al kyl a or dialkylamno. 25
embodi nent of the in\fg]ﬂpﬁﬁ‘ﬁ”ﬁ’r’én he conpounds

according to formula I, wherein R is a phenyl group
optioRal Iy subbydrogered with hal ogen, cyano, nitro,
amno, -C(OCH heterocyclyl, -S(O2NH2 or -X-al kyl;

Wino e 6£1086d 18 n PUThERPEIEPDAZBOcomB unde pesiording to frkypla I,
Ol BbRid S optionally substituted one or several tines
by hal ogen, hydroxy, al koxy, am no, alkylam no or

di al kyh am no;is@lpgiro%{én.i s hydrogen.

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

wherein
A 1s =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,
-S(0O),;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, amino, -C(O)OH, heterocyclyl,
-5(0),NH; or -X-alkyl;
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5 Anot her enbodi nent of the invention are the
conpounds according to fornmula 1, wherein R is a

wcphmrwd;@gr oup optionally substituted with hal oRErEP2005/013850

cyano, nitro, amno, -C(OOH heterocyclyl, -S(O 2NH2
or -X-alkyl; 10 wherein the_alkyl group is optionally

substituted one or several tinmes by hal ogen, hydroxy,
al koxy, am no, al kylam no or dialkylamno; and A is

=N-. Anot her gRbedi tH@ﬁlkyl%ﬁoJ[h@ oFﬁéﬁ@dmg'sQBktﬁllﬁt%d bhor several
conmpounds accordin is a

phenyl group HHe B %&H?g}?ngﬂgg‘f’fyt EH‘%’&V > A ﬁilfyéag‘gwo
cyano, nitro,dialylamino;@d) OH, heterocyclyl, -S(0O 2NH2
or -X-alkyl; wherein the alkyl group is opti onal |y
subst pt ut ed Ol By@og&eVer al 20 tinmes by hal ogen,

hydr oxy, al koxy am no, al kylam no or di al kyl am no;
Rﬂnb&epyﬂﬁ&gﬁ{énh@ﬂﬁe if¥ehSorriVe the‘AQ) g?c%?diﬁ% td R€mula I
i nvention are e compounds accord| ng to al,
2%hoisrein R is a phenyl group. An enbodiment of the
|nvent| on are the conpounds according to fornula I,

wher eRh R i sisa pbhegrougraptionallrabwdurdosiins6913

PCT/ EP2005/ 013850 [

enbodi nent of the m%&%on&g%%ﬁ&%?gﬁggﬁbzé H, heterocyclyl,
according to formul a PO Wibroélﬁaﬂ(y’l s a phenyl group;

and
wherein the alkyl group is optionally substituted one or several

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

dialkylamino; and
A 18 =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, 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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5 Ais =N. Another enbodi nent of the invention are
t he conpounds according to formula I, wherein R is a

w@b@apbeoys oup; R4 is hydrogen; and 10 A is =PET/ERW0$1013850

conmpounds, for exanple, may be selected fromthe group
consisting of. N-(2-Phenyl-3H4imdazo

[4,5-b] pyridin-6-yl)-benzam de;

2- Chl oro- N- (2- phenyl - 3H i m dazo [ 4, 5-b]

pyri djn- 6-yl )iy Bﬁ&éﬁfﬂ.dei o
2- Chl or o- 6- net hyl - N- (2- phenyl - 3H-i m dazo [ 4, 5-b]

p - o) - te .

B P e Earicrtare e commsnds acgordipg i forpal
z9h¢1@@®  2- Chi oro-5-ni tro- N-(2- phenyl - 3Hi ni dazo

[4,5-b] pyridin-6-yl)-benzam de;

5- Ami Ro- 2- chlion @htdyl ropipeand - 3H-i i dazo [ 4, 5- b]

pyri di n-6-yl)-benzam de;

2- Met Ayl - 5- niis ED-N- ( 2- phenyl - 3H-i m dazo [ 4, 5- b]

pyri di n-6-yl)-benzam de; and

SAAGThEPeRbo@ Mt off¥hé Brvieh@sty 4 re it domhstadds according to formula |,
[4,5-Db] pyridin-6-yl)-benzam de. 20 An enbodi nent of

t WBeeyent i on are the conpounds according to formnul a

[, wherein R i i a phenyl group optionally

substRtut ed WPeR ﬁ‘?ﬁ]éﬁéﬁ’} cyano, nitro, amno, -C(OOH
or - S{O2NH2. 25 An enbodinent of the invention are

t he cBnpoundsishrdegeagdto fornula I, wherein WO

2006/ 066913 PCT/ EP2005/ 013850 -10 R is a phenyl

gr oupAopt i onalsEW-substituted with hal ogen, cyano,

nitro, amno, -C(OCHor - S(O2NH2i and R4 is
hgsbho@eaipoundfifet dxamphirbag beedéctal fromehé groapiconsistmgef:

t he compounds according to formula 1, wherein R is a

P REQYIPh e Y2 ipT-0Ridia 25125 B p pridi 6 L6- F1)be Rl anhit &)
2-Chloro-N-(2-phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-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 I,

wherein

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

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

wherein
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wae@ehb®ixonpounds according to formula I,

hal ogen, cyano, nitro, amno, -C(OOH or - S(O 2NH2i

and 10 Ais =N-. Another enbodi nent of the invention
WhECBEP20BS/013850
is a phenyl group optionally substituted wi th hal ogen,
cyano, nitro, amno, -C(OCHi@er - 15 S(O2NH2; R4 is
hydrogen; and A is =N-. Such conpounds, for exanple,

may be sel ected fromthe group consisting of

2-Chipro- N [ida(phesy fcﬂiﬁbﬂtroﬂh‘lgf‘s yibjtitdtdiwtidazo [ 4, 5-b]
pyri din-6-yl] -benzan},g Chl or o- N-(ﬁgﬁg) tro

- phenyl ) - 3K i ni dazo[ 4 Of: SS?PPO‘?‘HOBMK}‘I“]O

2-Chloro-N- [ 2-(3-ni tS(»)MNiepyhd - 3Hi m dazo [ 4, 5- b]
pyridi n-6-yl]-benzam de N

[ 2- (3RAM no- plsdpogedH i M dazo [4,5-b] pyridin-6-yl]

- 2-chl or o- benzam de; and 3-

[ ﬁn&éﬁe%@wnﬁﬁnmﬂ ﬁmenﬁan Alehthd FHgZuinkdd a @olding to formula 1,
pyridin-2-yl] -benzoic acid. 25 An enbodi nent”of the

| Woensty on are the conpounds according to fornula I,

wher ei p is a phenyl group substituted with
hetechycl y| . is wphewd groeswtenHyubptosd/ 0B850 - 11 An

enbodi nent of the [ nvgﬂbg@pq@&r},g 408, HAMBOLEESHOH or -
according to fornul a

rein Rl is a phenyl group
substituted with het%mé%? Wy and 5 R4 is hydrogen.
Anot her enbodi nent of the invention are the conpounds
accorfling to #6™mula |, wherein R is a phenyl group

substituted with
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(0);NHy;
R* is hydrogen; and
A is =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)-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;

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 I,

wherein

R' is a phenyl group substituted with
heterocyclyl.
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wo 20060b@12in RL is a phenyl

heterocyclyl; and 10 A is =N-. Another enbodi nent of
the invention are the conpounds according to fornul a

heterocyclyl; 15 R4 is hydrogen; and Ais =N. Such a

conpound is for exanple: 2-Cpjoro-N |

2- (4-nor phol i n-4-yl -phenyl) -3Himdazo [4, 5-D]

pyridin-6-yl] - benzam de. 20 An enbodi ment of the

i RM%H{HOGHn@{t%fEHﬁn%ﬁ]@ﬁ URdihe 260 EH BGctrdimprtob@ndla I,
gr ein Is a phenyl group optionally substituted

WP R X- aI kyl; wherein the alkyl group is optionally

substituted one or sever al times by hal ogen,

hydr oRy, al koy Phemil gepup S&P%yv%‘ﬂﬁ@ or di al kyl ani no.

An enbodi nrent of the hews@tc]ygranare t he conpounds

according to fornmula I, wherein WO 2006/ 066913

PCT/ ER2005/ 0138 @rogen.lz R is a phenyl group

opt| onal Iy substituted with -X-alkyl; wherein the
At hegérggeﬁmr?enpei th@ gwehﬂoégﬁigéx zo%ﬁoglnngg gcc%gdlﬁgv@fo%ula 1,

awﬂaylleam no or di al kyI am no; and R4 i s hydrogen.

Anot her enbodi ment of the invention are the conpounds

accor 8f ng to Hempmed gtqup snheitefed with i s a phenyl group

optionally substitut eﬂ%té%lﬂlyl; and
A is =N-.

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

wherein
R' is a phenyl group substituted with
heterocyclyl;
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.

An 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.

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

wherein

group substituted mT/AP2005/013850
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10 - X-al kyl; wherein the alkyl group is optionally

substituted one or several tines by hal ogen, hydroxy,
w@bdoargeo1am no, al kyl ami no or dial kyl am no; ari/EP2085/013850

=N-. 15 Anot her enbodi nment of the invention are the

conmpounds according to formuja_ |, wierein R is a

phenyl group optionally substituted with -X-alkyl;

wherein the alkyl group is optionally substituted one

or seneral 20shp 1gﬁbupaip@gamy sapstitaredwigd koxy,

am no, alkylan1no or .dial kyl am no; R4 is hydrogen;

and Ais =N-. Anothe%iﬂﬁﬂodlnent of the invention are

t he conpounds accordln to fornula I 25 wherein R

is a phenyl grugndhe ﬁ‘gﬂﬂ“]"y’ is gpYpnallysubptifitted one or several

- X-al kyl; WO 2006/ 066843 @Gﬁl@?&&@ﬂf&@gﬁﬁ&y amind ,

wher ei n the al kyl gro |s opt sub t'tuted one

or several tines by BYaR or H7 39%?& oxy, ami no

alkylaplno or, dl3|k Ianlno and X is a S|ngle bond,

-NR-,RZp-, -gs] Y’@ﬁE’S(O)ZNH— , 5 -NHS(0)2-,

-S(C»ZNH— -S(0)2- -S(O - Another enbodi ment of the

i Aveiher enbedimenhef tho inyeutieisars ecorampryindsageording to formula I,

WRgtRimn R1L is a phenyl group optionally substituted

with -X-alkyl; 10 wherein the alkyl group is

t [ b
ggl 'ogigﬁ %yz;&g;&%;&ﬁl giau%ib%tﬁhal@ﬁs‘ﬁﬁﬁtﬂhtetd'm y
-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

-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-.

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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al kyl am no or dialkylamno; X is a single bond, -NR-,
-0-, -S-, -CH2-S(0)2NH , -NHS(0)2-, -S(0)2NH,

WO 8{(00p@&913 - S(O)-; 15 R4 is hydrogen; and A i SPEIMEP2005/013850

Anot her enbodi ment of the invention are the conpounds
according to formula |, whefgein Rl is a phenyl group
optionally substituted with 20 -X-al kyl; wherein the
al kyl group is optionally substituted one or several

times by hal ogRéeinhyié hiR¥erow k@grﬁon@msﬁ@smu@hwk 8fieMeral

or dialkylamno;, Xis.a

-S-; 25 R4 is hydr og‘é‘ﬁesstﬁ'ﬂg’ %ep‘g‘}%ﬂﬂx}" gb‘&’ﬂ’ E’G‘Hﬁ’ounds
for exanple, may be sdk@ahed o doatkyldreingy oo consi sting
of:  2-Chloro-N-{2- [4-(2-nmethoxy-ethoxy)-phenyl]

-2(3)52; %16ggig[ gbsasm R-%Héiéldl INIG; yb1,-ShenEas{ OB NHAD
% ﬂ)éi@ﬁ tﬁ@ﬁ)"%@hyl] 3H—irridazo

2 Chl or o- N-{2

5-b] pyridin-6 - benzam de; 2-Chloro-N1
Aneﬁwaﬁ@bww ﬁgthétlfﬁ’éﬂwn Bsdhs Fgmpoginds ﬁ?caaé:lag fufosmyia I,
p%bﬁim 6- yl}-benzam de; 5
2-Chl oro-N-{2-[ 4-(2-di et hyl am no- et hoxy) - phenyl ]-3Him
i dazoR4, 5- b] pwa 'gﬁl'eﬂyl%'rodﬂ SptRAATANILIEuLRGHER ¢ acid
salt; 2-Chlor
[ 2- (3 methylsulfanyl B%éuﬂ}lf) 3H i m dazo [4, 5-Db]
pyridin-6-yl] - benzam de; and 2-Chl oro-N-
[ 2- (4- met hy| syherginythe alekgrPyR Biaptignallysgbytutsdigpe or several
pyridin-6-yl] - 10 betr%%ﬂﬂllcg%ﬂq{}hl% eRed, amo Of

the invention are the un n t'0 formul a
| ll%yqqgl%o or d1a ammo, 9

X is a single bond, -NR-, -O-, -S-, -CH,-S(O),NH-,
_NHS(O)2'> 'S(O)ZNH'> 'S(O)Z") 'S(O)';

R* 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;
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, -S-;

R* 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;



10

15

20

25

wherein R is a phenyl group optionally substituted
wth -X-alkyl; 15 wherein the alkyl group is

wWo@pioboeald y substituted one or several tinmes bRCT/EP2005/013850

hal ogen, hydroxy, al koxy, am no, al kylam no or
di al kyl am no; and X is -CH:H( O 2NH , -NHS(O 2-,
-S(O2NH, -S(O2- or -S(O-. Another enbodi nent of
the i nvention are the conpounds according to fornula

I - c@@rams{zem(ﬂnet}@xﬁtemlﬁwbh@fyqumamda@a ,3-¥] pyridin-6-y1}-
substituted with -X-alkyl; ~wherein the akyl group

i Rergamidsnal |y substituted one or several tines by

haI 0 dr ox al koxy, am no, 25 al kyl am no_or

R R ol fishamb syl phernT sty 5 Dl pyrcin-o-
ﬁ@@)egi}]lfhlde S(O2- or -3(O)- R4 is hydrogen; and A
|s =N-. Such a conpound is for exanpl e: WO 2006/ 066913

SISy Sy E It o

pyfllh prgdgapetic agidhialini de. ~ Anot her enbodi ment of the
invention are the conpounds according to formula I,
wReCklioro-5- Rt (3-methypsamyil- phenyd p 3 Bpimidsral 4.9- bdpiyitin et d

Woldbamide ghkyl:  wher e| n the alkyl group is optionally
substituted one or several tines by hal ogen, hydroxy,

el A B R LA S

i hergamiiem are t he conpounds according to fornul a I,

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
X is -CHz-S(O)zNH- s -NHS(O)z—, —S(O)zNH-, -S(O)z- or -S(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 alkyl group is optionally substituted one or several

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

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

R? is hydrogen; and

A is =N-.

Such a compound is for example:
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wherein R is a phenyl group optionally substituted
wth -X-alkyl; 15 wherein the alkyl group is

wWo@pioboeald y substituted one or several tinmes bRCT/EP2005/013850

hal ogen, hydroxy, al koxy, am no, al kylam no or
dialkylamno;, Xis -NRC(O-_p6_-C(ONR-; R4 is
hydrogen; and 20 Ais =N-. Such a conpound is for
exanple: N [2-(3-Acetyl am no-phenyl)-3Him dazo
[éréhlb}o-ml{ﬁ-@—ﬁeﬁmﬁks]ulﬁr&l-‘phé P3HbaRaa8{ 48 b) pyridin-6-yl)-
3: (6- (2 chl or obenzoyl am no) - 3Hi m dazo[ 4, 5-b] pyri din-2
-D§7aNides_ et hoxy- 25 propyl ) - benzani de; and

3- (6-(2-chl grobenzoyl am no) - 3H i m dazo[ 4, 5- b] pyri di n-2
- 4 nythrr ¢rabpshimsht of th HygRfieIbare Ape CRANNGE AGCORFing fsformula I,
| WHeRid on are the conpounds according to fornula I,
wherei n WD 2006/ 066913 PCT/ EP2005/ 013850 -16 R is a
het erparyl gr; ' ; [ it h  hal ogen,
nit ro},? am no 18?%?%?%@3%2?&%%?&&%%%}% group is
optionally substitut e‘&‘%ﬂﬁ’é; or several tines by

hal ogen, hydroxy, al koxy, am no, 5 al kylam no or

di al kyl ani no. wisreiartheakpeneupi ophendllysebgtitetad ape or seeral
conpounds accor di ng Ftﬁngwfﬂﬁh@sh,’hydm@fﬁkwmiﬁ a

het er oaryl group opt Iain?l 'y su qu Hut.ed_ with hal ogen,
nitro, amno or -Z-al¥§iaming qpdilisdamipgeand kyl group
is optionally substituted one or several tines by

hal og&n, hydriexiRCEP sty C(@MiRo,

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-chlorobenzoylamino)-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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al kyl am no or dial kyl am no; and R4 is hydrogen.

Anot her enbodi nent of the invention are the conpounds
waeweneionyy to forrmula I, 15 wherein R is a hetBEPANYH13850

group optionally substituted with hal ogen, nitro,

am no or -Z-al kyl; wherein the_alkyl group is

optionally substituted one or several tines by

hal ogen, hydroxy, al koxy, am no , 20 al kyl am no or

di al kgt am no;isaiﬁétero%rﬂ%rag&optManmfbs@mb@mimmnt of the
i nvention are the con‘gagun S &ccordi n zolf( rmula I,
wherein R is a heter34P8A™ BYSup™yht Tomral ’a’
substituted with A 25 hal ogen,. nitro, anmno or

-Z-al kyl ; whevkgrainithealiylgiounyis eabomally(ﬁg‘]eﬁtléwgqi pye or several
substituted one or saufédy haldgeRshydyoxyadlR@gNambnedr oxy,
al koxy, amno , alkylam no or dialkylamno; R4 is
hydr ogen: and mzooé}lﬂ%’@‘j.‘ﬁoﬁéﬁlﬁ’t‘f‘%‘@& 013850 -17- A

is =N-. An enmhodi nent, of the invention are th
céﬁﬁmbﬁégn%ggﬁm iRYFntign REs the Famwun%?éf(gﬁwgpﬁo ??rgﬂ%a L
pywhéd , thienyl or benzimdazolyl group optionally 5
substituted with hal ogen, nitro, am no, heterocyclyl

or -Zgal kyl ; ismgfe%ﬂyﬁgla&f@&;&%nauy QiRtifusedPith onal |'y
ra

substituted one or sey times. by h n, hydroxy,
al koxy, amino, al kyl BﬁPgﬁ‘i" BFr%?'a‘l”@?ra%ﬁgﬁ; 10 An

enbodi nent of the invention are the conmpounds
accor di ng t o Weergim the plkyl grpep isjogtionally 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 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 ,

alkylamino or dialkylamino;

R* is hydrogen; and
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R is a pyridyl, thienyl or benzim dazolyl group
optionally substituted wth hal ogen, nitro, am no,

whedoenadyxl yl or -Z-al kyl; 15 wherein the al kyPCEP20P5/013850

is optionally substituted one or several tines by
hal ogen, hydroxy, al koxy, amsyo , alkylam no or
di al kyl am no; and Rn is hydrogen. Anot her enbodi nent
of the invention are the conpounds according to
formupa I, 2Q_wherein R is a pyridyl, thienyl or
benzi m dazolyl group optionally substituted with

r r I
B A A R R S T
owheigireral 25 tinmes by hal ogen, hydroxy, al koxy,
am no, al kylam no or dial kylamno; and A is =N.
Anot hRF enbodis epptidyf thidmgl onhesrimidaroll graupeptionplyunds
according to fornul a I WO 2006/ 066913
PCT/ EP2005/ 013850 é“’h‘twfég“ﬁ“ﬂyr. dyl, thienyl or
benzi ni dazol yl gr oup lb\bigeaﬁarrpyam@ab gteroard ow%ﬁlkyl
hal ogen, nitro, am no, heterocyclyl or -Z-alkyl;
wherein the aWkngemthJallbyhgompmoohamlb' sybdisutied onedr eneral
or several 5 tines
am no, al kyl am no or d| al lﬁg&%‘e Wg&ﬁly?llsf hygl)rﬁzngoe’n
and Ais =N-. An enbodk 't“o&ffdl‘q(i]é)’lfflﬂ\?@ntl on are the
conmpounds according to formula I, 10 wherein R is a
pniechbodignentf dist invendlonyarethis spmpareds agkending to formula I,

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
R* is hydrogen.

Another 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 alkyl group is optionally substituted one or several

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

A 1s =N-.

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

wherein



10

15

20

25

30

hal ogen, nitro, am no, -Z-alkyl; wherein the alkyl
group is optionally substituted one or several tines

whyohabogen, hydroxy, al koxy, am no, 15 al kyl areTBPHIN5/013850

di al kyl am no. An enbodi nent of the invention are the
conpounds according to fornujg@ I, wherein R is a
pyridyl group optionally substituted with hal ogen,
nitro, amno, -Z-alkyl; 20 wherein the alkyl group is
optiopal |y subgbi it alicdfEortensitrelzalyl giduBsptidtally

hal ogen, hydroxy, alko % aa‘l n&n, al kyl am no or

di al kyl ami no; and R4 bPE HYGEF 9. Anot her enbodi nent

of the invention are Hahgesatipoimiisiogottabdydyd ot €Z-alkyl;
formula I, 25 wherein R is a pyridyl group

optional l'y subﬁérbihuhgﬁik)(wgtrdsnp R abageily sGbititted 3HE BPseveral
-Z-al kyl; wherein the, a ﬁflh rggg’g] I,S optlkonal I
substituted one or se{/BFHlY M3fq YOO 6 MR oxy
al koxy, am no, 30 al kyitydamino oodiatkyddrkipbam no; and WO
2006/ 066913 PCT/ EP2005/ 013850 -19- A is =N-. Another
enbodphent Ofish?&o'FéH:ﬁ@HHi on are the conpounds
according to fornmula I, wherein RL is a pyridyl group
optiopally supstjtuted with 5 halogen, nitro, am no,
-Z-al kyl; wherein the alkyl group is optionally

7 . , ’
SO LA oL B DA
hydesgen; and 10 A is =N-.

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.

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

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 I,
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
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Such conpounds, for exanple, may be selected fromthe
group consisting of:

WQ@2hlavos N-[ 2- (6- net hyl - pyri di n-3-yl)-3H i m dezDEB2085/013850

] pyridin-6-yl]- benzam de; and 2-Chl oro- N
[2-¢2-methyl -pyridin-4-yl)-3fimdazo [4,5-Db]
pyridin-6-yl] - 15 benzam de. An enbodi nent of the
i nvention are the conpounds according to fornula I,
wherepn R isganthi enyl or benzim dazol yl group
optionally substituted with -Z-alkyl; 20 Zis a

SARGhE: %)g&ghin'éqt mpé)glivg;?gﬁn aqlE thd @ nipoyaa Q&Brl_gj}_ﬁftsot fgﬁnula I,

conpoun according to romula 1, “wherein

tWhereyl or benzi ni dazol yl group optionally substituted
with -Z-alkyl; 25 Zis a single bond; and R4 is

hydr o§en. Ands heyridsigodipmationally substitutederith on are t he

compounds accordi ng tpa%%yhrrgiln%,gmind/\bgfaggyg VO
2006/ 066913 PCT/ EP2005/ 013850 -20 R is'a thienyl or

Cens midazol VI ar . -I s ath
R S e R
embodi nent of the i nisnesibyrhalogen.thydraxgngleesydamino ,

according to formula glkylanihi6lo® diilanhifod thienyl or
benzi m dazol yl group optionally substituted with

AZI 2I E?/\Il- Z ii§h9dr%!g8§5§db°nd; 10 R4 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-yl)-3H-imidazo[4,5-b] pyridin-6-yl]-

benzamide; and

2-Chloro-N-[2-(2-methyl-pyridin-4-yl)-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 I,

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

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

wherein



10

15

20

25

WO 20066¢9B2nZz0i m dazol

Such conpounds, for exanple, may be selected fromthe
group consisting of: N
-5-yl)-3Himdazo [ 4, 5-b] PCT/EP2005/013850
pyridin-6-yl] -2-chloro- benzam de; 15
2- Chl or o- N- (2-t hi ophen-2-yl -t i m dazo[ 4, 5-b] pyri din-6
-yl)-benzam de; and
2- Chl oro- N- (2-t hi ophen-3-yl -3H i m dazo [ 4, 5-Db]
pyri dghn-6-vyl )isQ@l‘ﬁéWTbgBenm{NME(h rgr SRR Ok SYRNY snﬂfstlﬁﬂé‘d with
I nvention are the co lhg}ﬂs accord| ng to formula I,
wherein R4 is hydrogefr d 20 Ais =CH. Anot her
embodi ment of the jnvention are the conmpounds
according to iFasmgledord; angherein R is a phenyl group
optionally substituted wi th hal ogen, cyano, nitro,
am noA - C( O Gki=Nieterocyclyl, 25 -S(O 2NH2 or
-X-al kyl; wherein the alkyl group is optionally
snhsthei erhbodiarat of the éweritabdn arke ithes nipo unds egerding ydioenyla I,
al E%x%% am no, alkylam no or dial kyl am no; WO

f0%66913 PCT/ EP2005/ 013850 -21- R4 is hydr ogen;

and js = er errbod t of the i ve t|on

the cBrmound< adhgPasRBSTARKBrhoTp OF yed g
a phenyl group; R4 i€-dpdrogen; and Ais —CH-. Such
conpounds, for exanple, may be selected fromthe group
consi Bting ofis a sidgleloadp- N- (2- phenyl - 1H-pyrrolo
[2,3-b] pyridin-5-yl)-benzam de; 10

2- Metfyl -N(ZI-SQZ&Q)%LIT LR4pyrrol o[ 2, 3-b] pyri di n-5-yl) -be
nzam de; 2- Met hoxy N-(2 phenyl - 1H pyrrol o

[ 2, 3-R] pyridigR.yl) - benzam de;
24D|chloro|\|- 2pheny| | Hpyrrolo [2, 3-b]
pg&clhdl n- 5- gfbenza

compo Or examp e, 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, cyano, nitro, amino, -C(O)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;
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2- Chl oro- 6-net hyl - N- (2- phenyl -1. H pyrrol o] 2, 3- b] pyri di
n-5-yl)-benzam de; and

W@ 286669z hoxy- N- ( 2- phenyl - 1H pyrrol o PCT/EP2005/013850

[ 2, 3-b] pyridin-5-yl)-benzan de. 15 Anot her enbodi nent
of the invention are the comppunds according to
formula I, wherein R is a phenyl group optionally
substituted wi t h hal ogen, cyano, nitro, am no, -C(O CH
ﬁKC»ZNHaSh%Qogélbﬁdhydrogen and Ais =CH.
Amother enbodi nent "of the invention are the conpounds
accorgding to farqula I, wherein R is a phenyl group
substituted wth 25 heterocyclyl, R4 is hydrogen'
ARGeEr SBRBBATRER e VERICT Hoc e FresmbR a1
avberti ng to formula I, wherein R is a phenyl group
optionally substituted with 5 -X-alkyl; wherein the
al kyl Rbroup iis apbenydgeddpy substituted one or severa
times by hal ogen, hydroxy, alkoxy, amino, alkylamnno
or di gt kyl am ﬂggydﬁgeﬂl .3nAydrogen; and 10 Ais =CH.
Anot her enbodi mnent of the invention are the conpounds
accorging to fagml a I, wherein R is a phenyl group
optionally substltuted with -X-alkyl; 15 wherein the

ag kéfl co%po%dg,%op&tatn%ﬁ]e? Ha¥ b YhSkd #65dhE Buf rcoﬁﬁétﬁlrg%f:
2-Chloro-N-(2-phenyl-1H-pyrrolo[2,3-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-1H-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 I,

wherein
R! is a phenyl group optionally substituted with
halogen, cyano, nitro, amino, -C(O)OH or -
S(O).NHy;
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 substituted with
heterocyclyl;

R* is hydrogen; and
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ti mes by hal ogen, hydroxy, al koxy, am no, alkylam no
or dialkylamno; Xis a single bond, -NR-, -0-, -S-,

WO BiROGOM) 2NH-, - NHS(0) 2-, - S(0) 2NH-, - S(0) 2- PCE/BEIS/913850

20 R4 is hydrogen; and A is =CH . Another enbodi nent
of the invention are the co_n%_unds according to
formula I, wherein R is a phenyl group optionally
substituted with 25 -X-alkyl; wherein the alkyl
grouppi s optijppal.y substituted one or several tines
by hal ogen, hydroxy, al koxy, am no, al kylam no or

s Tl L R

awheraini s =CH-. Such conmpounds, for exanple, may be
sel ected fromthe group consisting of - N-12-

[ 3- (2R‘|\/bt hoxyis ephexy propipexpyibhallylssbgritnredvath 2, 3- b]
pyridin-5-yl}-2-net hy benzam de;

3, 5- Di net hoxy- N-12- % met hoxy- et hoxy) - phenyl ] -1

H- I 2
4- f\%tr |r'18X)C/) E\I— {@el%llflgﬁ !ﬂﬁ)ﬁé{?{%}n\é é ﬁ J‘K?%E% Q?uteilfne or several
1H pyrrolo [2, 3-b] pymeﬁ.m}alqgep,hy@emaﬁm@, amo

2,4-Di chloro-N-{2-[3-4 'lzfr'ﬁiBBQ))fﬂla b phenyl ] - 1H pyr
roIo[23b]pyr|d|n5 I} benzam

2- Chl Rr 0- 5- tsg%;%%ﬁ- 3 [3-(2-net hoxy et hoxy) - phenyl ]
-1H pyrrol o[ & pyridi n-5-yl }-benzam de; and
2- Chl gro- N-{ 2 3- (2- met hoxy- et hoxy) - phenyl ]

-1H-pyrrol o [273°B] pyridin-5-yl}- 15 benzam de.
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-, -S-, -CH,-S(0O),NH-,
-NHS(0)»-, -S(0).NH-, -8(0)s-, -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, -S-;
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Anot her enbodi nent of the invention are the conpounds
according to fornmula I, wherein R is a phenyl group

wopwbossald y substituted with -X-alkyl; 20 wstBEPRODII® 3850

al kyl group is optionally substituted one or several
times by hal ogen, hydroxy, abkoxy, am no, alkylam no
or dialkylamno; Xis -CH2-S(O)2NH- , -NHS(O) 2-,
-S(O2NH, -S(0)2- or -S(O) - R4 is hydrogen; and 25
Ais rCH. Anlglhp@ro anhadi msnt of the invention are the
conmpounds according to formula I, wherein WO

2006/ 966913 RCT/FP2005/ 013850 [24R is a phenyl
group opti ona]l |y substitut ed with -X-alkyl; wherein

t Euchaloln){}%ou%[i? Lfﬁ éx%ml%Pt | %Q% %ec%élcpﬁ&lnttﬁé gl%ugrégns%tmg og

severa rox

di al k
R ?32-1/3%&aa,w-e%m&kpﬁgnyﬁoﬁ:pvwaﬂ?@gmﬁmﬁ -
ekanphide; 10
N-[ 2- (3- Acetyl am no- phenyl ) -1H pyrrol o[ 2, 3-b] pyridin-5
- $/5} D#n éTRE:JOXY(2 - [BERZ:a8thdLy-efioxy)-phenyl] - 1H- pyrrolo[z 3-b]pyridin-
3 Acet am no- phenyl )- I H pyrrolo [2, 3-Db]
péry qbezan - 2-chl or o- 6- mat hyl - benzanide; N

gﬁhﬁ’%gwl il &owggwe&f hogg)- BE%‘WEJ Igéy?r’ B85 pyridin-5-yl}-

[Ber(z’&nﬁ@eet yl am no- phenyl )-1H pyrrol o [ 2, 3-b]
pyridin-5-yl] -2,4-dichloro- benzam de;
2,4-Dichloro-N-{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),NH- , -NHS(O),-, -S(0O),NH-, -5(0),- or -S(O)-;

R* is hydrogen; and

A is =CH-.

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

wherein
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N-[ 2- (3- Acetyl am no- phenyl ) -1 . H pyrrol o[ 2, 3-b] pyri di n-
5-yl]-2-chl oro-5- nethoxy-benzam de; and 20

WORGBH¢R1ACet yl am no- phenyl ) - 1H pyrr ol o[ 2, 3- b] pyT/ER0n5/613850

-yl]-2-chloro- benzam de. Anot her enbodi ment of the
i nvention are the conpounds_gccording to formula I,
wherein R is a heteroaryl group optionally
substituted with 25 halogen, nitro, am no or

-Z-aljyl ; whegg @bﬂeﬂyhgro@bl@}bhoﬂﬂmnbétﬁu@awi@lnal Iy
substituted one or 'seyeral times by hal ogen, hydroxy,
al koxy, am no, alkyl’ Fﬁlﬁ'& or dialkylamno;, R4 is

hydr ogen; and WO 2006/ 066913 PCT/ EP2005/013850 -25- A
is =CH. Anotesreiaibalkrhgrrupds optenallivebstitwed aneor sqgeral
conpounds accor di ng  ttinds®yHdlogen,.hydxoS fkdkyRimin® ,a
pyridyl, thienyl or benzim dazql yI , gr.oup optionally 5
substituted with hal 8 fﬂmIHPf’F 1a }??WB,O’ het er ocycl yl

or -Z-alkyl; wherein the alkyl group is optionally
substXtut ed dheNBE(QEvEralONRyes by hal ogen, hydr oxy,
al koxy4, am no, alkylamno or dialkylamno; 10 R4 is
hydr d§en; ands hpdiogens@pfl. Anot her embodi nent of the

i nvention are the conpounds according to fornula 1,
wherehAn R isisaQblridyl group optionally substituted
with 15 hal ogen, nitro, am no, -Z-alkyl; wherein the

abikchla @hepsundss Pkt bly substituted one or several
ti mes by hal ogen, hydroxy, al koxy, am no,

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]pyridin-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-yl]-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]pyridin-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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wEzwpoemds according to formula I,

al kyl am no or dial kylam no; R4 is hydrogen; and 20 A
is =CH . Another enbodi nent of the invention are the

t hi enyl or benzi mi dazolyl group optionally substituted
wth -Z-alkyl; 25 Zis a siggle bond; R4 is
hydrogen; and A is =CH. WO 2006/ 066913
PCT/ EP2005/ 013850 -26 Anot her enbodi ment of the
i nvenpi on ar ggtlgj.conmpounds according to fornmula 1,
wherein R is a phenyl group optionally substituted
0 : [ :
g i RE L B Y ol e b g tormula
-Bh@EINH2 or - X-al kyl: or a heteroaryl group
optionlally substituted one or two times with
het erBeycl yl isr py#ddl thidnyl errignaimidagoky grappoyppionalye
optional l'y substitut %@bﬁﬁﬁte@'&vi{h\m times by 10
hydr oxy, al koxy or dial kylamno; Xis -NR-, -0-, -S-,
5(0)2-, -S(O-, - NRAptygengitrograprrbsterosyghd og-Zialigh e
bond or -NR-; R is hydrogen or alkyl, wherein the
al kyl is optiwherkinthe glisgtgroun i @ptionalysnbstiipted opegr ggyeral
al koxy; 15 R2 and R3 tﬁﬁ&%@ﬂﬁ%@ﬁ,‘%&&&r AREBL ald¥fly ogen,
hal ogen, nitro, am no, al Koxy 0 I kyf; and R4 is
hydr ogen. Such corrpou"‘r]118Va,rmF‘Broré1 @N%my be sel ected
fromthe group consisting of
2- Chl Br o- N- { 2ish3dogemi@pfioxy- pr opi onyl ami no) - phenyl ] - 3H
-im dazol[ 4, 5-

A is =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-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 =CH-.

Another 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;
R’ is hydrogen; and

A is =CH-.

wher ei n R PGI/AEP2005/013850
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[4
WO 3deiedodnzol 4, 5- b]

20 b] pyridi n-6-yl}-benzam de;

2-Chl oro-N-{2- (4- met hyl - pi perazi n-1-yl)-phenyl ]
pyridin- 6-yl}-benzam de; PCT/EP2005/013850

2-Chloro-N-{2- [3-(2-hydroxy-ethyl)-phenyl]

-3Himdazo [4,5-b] pyridin-§yl}- benzam de; 25

2-Chl oro-N-(2-{3-[ 2- net hoxy- met hoxynet hyl - et hyl

car banoyl ] - phenyl }-3H i m dazo [4, 5-b]

PXhb@eNeRbydi %eﬁ?&fztﬁ@hﬂ/@ntlon are the compounds accordm to formula I,
2- Chl oro- N-[ 2- (6- mor phol i n-4-yl - pyri din-3-y %H—lm da

z8Peres. b pyri di n-6-yl ]- benzam de; WO 2006/ 066913

PCT/ EP2005/ 013850 - 27 2- Chl oro- N-

[ 2- (4Rnet handsaphemy Broyperpfionalbrupstitgted @ne 40 urpg, preferably
pyridin-6-yl] - benzamedﬁ,twgt&&kkwmy N-12-

[ 4- (2- et hoxy- ethoxy) henyl H py b
pyridin-5-yl}- benza n,sml& (aznlj_lg,_ ﬁé@gf; %eteronclyl

(2- met hoxy-ethyl) - arrS((O)zNHz or -X-alkyl;
]-3-fluoro-phenyl }-3Himdazo[ 4, 5-

b] pyri di n- 6- ydr)x Ket&Bh9T GolpRpasHAR: sumﬁu@d%b 6F BvdNités with
[ 2- (3- met hoxy- propyl a r&g gﬁnd

-3Hi ni dazo[ 4, 5- b] pB‘%F H °§/I’fff aB%(hzam de. Anot her
enbodi nent of the invention are the conpounds

accor di ng to Fwrahalkyl BrouPiere\MPé‘PQi‘}YstStitgteé QB ER{O times by

group optional ly substydtetyeakemeortdalkflitiio; pref erably
one or two times with -X-alkyl; and the alkyl group is

optiogal Iy sufsiitubedson - Lyt ifgss & NR-X
IS _0%1 or - %?:(% ,be15s Rgg(?zhy%{?o)gen ng@ﬂ J@W

i ndependent | vy yfdRogen, chlorine, alkoxy or
al kyI2 R4 islbﬁ§%|gi§aogﬁhol? ghA is =CH . Such conpounds,

];? r € gn'pl €, i%¥dr%%er§ 8r zﬁﬁylevghgr&% QEY]QS O&Ponaﬁ Ec’ubss’{d

2- Chl or o- N- ( 2emphartyb-tinkesyratlokp| 2, 3- b] pyri di n-5-yl) - be
nzam de;
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)-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-b]pyridin-
6-yl}-benzamide;

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

benzamide;
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2-Chloro-N { 2- [3-(2-nethoxy-ethoxy)-phenyl]
-1Hpyrrolo [2,3-b] pyridin-5-yl}- benzam de;

WQ@200e0b60x3y/ - N- (2- phenyl -1 H pyrrolo [ 2, 3-Db] PCT/EP2005/013850

pyri di n-5-yl) -benzam de;
2,4-Dichl oro-N-(2-phenyl -1Hpyrrolo [2, 3-b]
pyridi n-5-yl)-benzam de; 25 ,
2- Chl or 0- 6- et hyl - N- ( 2- phenyl - 1H pyrrol o[ 2, 3-b] pyridin
5 cmllmrdwﬂrza(zm Hﬁthan@&ulfbnﬁ p}{eagjélqrﬁtrﬁﬂdam[mg bﬂbﬁ‘fﬁéh){; 91k
y

}-Epyrro yridin- -4-meth
; WD 2006/ 066913 PCT/ EP2005/ 013850 - 28
2- Met hyl - N- ﬁ henyl 1H-p rrolo [2,3-b
p)ZrMGihﬁ’X}SNr 3- l‘gé%rﬁbﬁﬁh% ethaxyphena)- an@trf%w 3k pygding 5-yl}-

3benzhAid®Et hoxy- et hoxy) -phenyl ] -1 Hpyrrolo [ 2,3 -
b] pyri di n- 5- yl }-benzam de; 2, 4-Dichloro-N12-

233 I lfslqwnﬁqB@x&}lymggy&%§.@ﬁ%§§§ﬁ}%@zm$aﬁb[4,5-

g ’r’f’e@ﬂ@x%fdélpﬁbh?)mﬁ‘m‘?hé@‘] -1 Hpyrrolo [2,3-b]
pyrl di n- 5- benzam de; 3, 5-D net hoxy- N 12-
[ 3 @lzlomai\hékbl 6X-nsshyyy ey ino)-pieidipr 40l 3 H-2mBlaipd [4,5-

Al an¥bezfteam de; 10
- Di et oxy (2-phenyl -1 Hpyrrol of 2, 3-b]

péh%gl {\]érg (!)1(1)‘[1_68? oxy;ﬂvgﬁtlo l%%ﬁe (ilurnrdg F%:Ofcg?%f%ﬁormula I,
pyfhﬁrmrh 5- yI} 2- net hyl - benzam de

2- Met hoxy- N-{ 2-[ 4- (2- met hoxy- et hoxy) - phenyl ] - 1H pyrr ol
o[ 2, 3Rb] pyri dis n-pﬁely)ﬂgrodpsrpzi@nh]@esubmﬂuted one to three, preferably

N-[2-(3- Acet yl ami no- pd}{%g&f'r%o%rﬁ-&wm AkA; ArdthP¥iddrBap is

5-yl]-2-chl oro- benzam
[ 2- (3- Acet yl ani no- phetifiopally subsjtutes) aser swo figies baplkosy ;
yl]1-2,4-dichloro- benzam de;
N-[ 2- J{(s Acet yisa@t no=-BpRey)-) - 1H pyrrol o[ 2, 3-b] pyri di n-5
-yl ]-2-met hoxy- 20 benzam de; N
2- (3- Rcet yl anishodplgenyl ) - 1H pyrrol o [ 2, 3-b]
pyridin-5-yl] -2-chloro-6-nethyl- benzam de; and
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-b] pyridin-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;
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N-[ 2- (3- Acetyl am no- phenyl ) -1H pyrrol o[ 2, 3-b] pyridin-5
-yl]-2-chl oro-5- nethoxy-benzam de. 25 Anot her

weewededrent of the invention are the conmpoundsPCT/EP2005/013850

according to fornula I, wherein R is a phenyl group
optionally substltuted one tggthree, preferably one
or two tinmes with fluorine, nltro am no, -C(O OH,
het erocyclyl, WD 2006/ 066913 PCT/ EP2005/ 013850 - 29

@(I\@tgwtﬁ @lph %llail-lﬂﬂyrroﬁﬂﬁ 3tﬂ]§¥@<|hh§’ﬂ ylgbeHihnhﬁe

opt| onal |y subs Ituted one or two tinmes by hyofroxy,

%igroog ﬂg{%&mm@& &%\Ihéxy Jgﬁﬁxy) S&ﬁnég ,%1%123-

ablwlrldmnﬁé’ﬂ Jebenzamiden| kyl is optional ly subst i t ut ed

one or two tines by al koxy; R2 and R3 independently

r egrleRbloro-MNA2-03r€2y mebtadxy erelmoxy hiphemy] | - A pyor @o [ 2:8-k)plyridin-5-
Rﬂl-i Mrggen and Ais =N-. 10 Such conpounds, for

e (J;l ma’y be sel ected fromthe group consisting of:

2-Chl oro m

pﬁlaﬁ%ﬂ%ﬁyﬁ IBER PR G RBR R B el 2 blpyridin-s-yi-
( Berphaendd; - 3H-i i dazo [4, 5-b] pyridin-6-yl) -benzam de;

2- Brono- N- ( 2- phenyl - 3Hi m dazo[ 4, 5- b] pyri di n-6-yl) - ben
zamldenethaxylvslt{ny 3-3- mithogy-bthpRy pptemyl] - BiHpiyrmoltd2,8-b] pyridin-

[ dl n- 6-yl)-benzam de; 15
gC),(E‘I ggrncfg nltro N-(2- phenyl - 3H-i m dazo [4, 5-b]

BTetEQ/{Y g (% ;%;eg)pll) P]g-é)ﬁ/?é)}ﬂ g,é’-br] pyly dm?’é_—'}bmeg?azmlde,
Bl &%ﬁlpwset}(ugﬁyga) Eﬁﬁg{;}c} Ol eSS nethy-

Sb&manﬁda met hyl - N- ( 2- phenyl - 3Hi mi dazo [ 4, 5-Db]
pyri di n-6-yl)-benzam de; 20

d Z Nhk%gzl}he(tﬁo,ahaﬁaiy)%ﬁehmdafzpyr{rého[szilb]pyndm 5-yl}-
r| | n

yl') -benzam de;
Efl‘ﬂaai‘ e’I\I-{2 [ 4- (2- di et hyl ani no- et hoxy) - pheny! ] - 3Hi m

|dazo&4 5- bI] yridin- 61_yII } - benzam de
N-[2-(3-Acety amlno phenyl)-1H-pyrrolo[2,3- b pyr1d1n 5-yl}-2-chloro-

benzamide;

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

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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2-Chl oro- N-{2-[ 4- (2- met hoxy- et hoxy) - phenyl ] -3Hi m dazo
[4,5-Db] pyridin-6-yl}- benzam de; 25

WQ200hhewos N- { 2- [ 3- ( 2- net hoxy- et hoxy) - phenyl ] - SIPGT/EPIMSMBSSO

[4,5-b] pyridin-6-yl}- benzam de;
2-Chloro-N-[2-(3-nitro-phenyjg-3Him dazo[ 4, 5- b]
pyridin-6-yl]-benzam de; WO 2006/ 066913

PCT/ EP2005/ 013850 -30 2-Chl oro-N

[ 2- (4-mor phol i n-4-yl - &?gmmoskmamyﬂaa@tﬂéalmgloupls
pyridin-6-yl] - benza a h

[ 4- (4- et hyl - pi per azﬂﬂ’t‘?ﬁniﬂy)subﬂgﬂg? Pne SHY sy by hydroxy,
[4,5-b] pyridin- 6-ylakokebzaikgmibo;

2-Chl oro-N-{2-[3-(2-hydroxy-ethyl) -phenyl

] - 3Hx m dazo[;¢..qrbloyr-kdi L§(o)heRRaOYEsr -C(O)NR-;
3-[6-(2-Chl oro- benzoyl am ﬂ(g)éz%l—l-ﬂ r)n dangDgi 5- b] rgyr)l di n-

2-yl ] benzoi
{6 2 chi or o BEugEen o ST e Ry sobstited

3-

pyri di n- 2-yl )QYN-O(TSWPré*PWékya pRBpy! ) - benzam de; 10
3-(6-(2-chl orobenzoyl am no) - 3Hi m dazo[ 4, 5- b] pyri din-2
_yl) -IKdnslddT GpgépenBentiyanpriesnt hydtogor, dalug¢R nft8o, amino or alkyl;
[ 2- met hoxy- | - met hoxynet hyl - et hyl car banoyl ]

- phengd } - 3H ik hydtagen; hdd 5- b] pyri di n-6-yl ) - benzani de;
2-Chloro-N- [ 2- (3-nethylsul fanyl -phenyl)-3H i m dazo
[4,5-R] pyridiane-yl ] - 15 benzanide; 2-Chloro-N |

2- (4-sul fanoyl - phenyl ) - 3Hi m dazo [ 4, 5-Db]

pyﬁdh%ﬁqp@u}ﬂhg foxk@(&%ﬁm A8y be Se1&ddAtOn Rhe group con51stmg of:
-(4-ni'tro-phenyl) - f—l-lmdazo[4 5-b] pyridin-6-yl]

%ﬂ"’f 09 s il i
DRt P@-&?ﬁgﬁﬂ&ﬁ&wﬁﬁ%ﬂm Ry heasif
DR e ey P ﬁ%[ﬁ;dh b3 g e,
piﬁi@%&% %eﬁir:iﬂgipggﬂ@ﬂnﬂ Sikmidwath ) mrisingribmenids o
2-Chloro-5-nitro-N-(2-phenyl-3H-imidazo[ 4,5-b] pyridin-6-yl)-benzamide;
N-(2-Phenyl-3H-imidazo[4,5-b] pyridin-6-y1)-benzamide;

2-Chloro-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-yl}-

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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N-[ 2- ( 3- Acet yl ami no- phenyl ) -3H i m dazo[ 4, 5-b] pyri di n-6

WO opp@9chl or o- benzam de; and N (2-{4- PCT/EP2005/013850

[ Bi s-(2-nmet hoxy-ethyl)-am no]-3-fluoro-phenyl}-3Hinmd
azo[ 4,5- b] pyridin-6-yl)-2-ghloro-benzan de. WO

2006/ 066913 PCT/ EP2005/ 013850 -31 Anot her enbodi nent
of the invention are the conpounds according to

f I 8- N [2- (REPhBLI R 4-J1 S HRNYIRBEI R Yo [‘Q,B{B]Eyridin-&yl] -
optionally substituted one or two tines wt

h‘é‘tf@?‘@tcﬂ?é:l yl or -Z-alkyl; and the alkyl group is 5
optionally substituted one or two tines by al koxsy' Z

i §-@\h19frm©?k/{é3-Hoﬂdmthylﬂmf,falm-ilé’l)hﬁg)‘eﬁﬂbi@e’#'lfR@aéﬂé) R pyridin-
| gdpnsndanidey represent hydrogen or halogen; R4 is
hydrogen; and 10 A is =N-. Such conpounds, for

y
e%a NTBY[206 e A1 [ 158 0.0 -
o e s PR L B By R R phAdIa- )
pYernizainides- y| ) - benzani de;
2- Chl oro- N- (2-t hi ophen-3-yl -3H i m dazo[ 4, 5- b] pyri din-6
- y-l[§—(bé}iﬂmi—bm;zoy1@n'(m)l)fjﬁbimidazo[4,5-b]pyri in-2-yl]-benzoic acid;
[2-(2-nethyl -pyridin-4-yl)-3Himdazo [4, 5-Db]
PY4(6-42 thBrybenzoddmbenBdtvideiaz ] 4GH jpyodiN-2-y1)-N-(3-methoxy-
[2-(6 thyl-pyridin-3-yl)-3Himdazo [4, 5-Db]
p (a é’ll-)[r?feg%‘?’]de’_- benzam de; o o
S T el L
2b&irhotide; N- [ 2- ( 6- nor phol i n-4-yl -pyridin-3-yl)-3Himda
zo[ 4, 5-b] pyridin-6-yl]- benzam de; and 2-Chloro-N{ 2-
% %—'C(}BOI{GSENF(QX{ya[prIﬂB&b?WI gaathpwdéahﬂ-zegh%ta]ﬂl)arﬁw]-piﬁefe/z}esH-
4, 5- ridin-6- - benzam de. ti anot her
e%‘gla?ﬁ%ﬁ?%&mihﬂééy%%ﬂf nclalr%]le’i s a process for the
n%pcl{{lgr%t—ﬁ[[%-(%fmgt ?flsul?fn%gﬁenn%?)-ﬁfl-i&? a%[ll%—l)]pyrl ?r{-gly?]—

benzamide;

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-(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]-

benzamide;

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-
b}pyridin-6-yl)-2-chloro-benzamide.
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(a) the conmpound of forrmula Il WO 2006/ 066913
PCT/ EP2005/ 013850 -32 HZN A / > RL N NH formula

wo 2aosmb@rxri n A and R have the significance asP@i/EE003/013850

formula | above, 5 is reacted with a conpound of

formulalll RR R3 OH R4 _(%f_orrrula 11, wherein R2,

R3 and R4 have the significance given above for

formula I, and wherein the carboxylic acid group is
aghbidt &b RBERAEANE I HVERAESH A8 thelQmiRudlly fecbfing to formula I,
respective conmpound of fornmula I, (c) said corr%ound of
fBPh#GI% | is isolated fromthe reaction mxture, and

(d) if desired, converted into a pharnmaceutically _
accepRabl e saib ¢ hetepar @rejropiwnplhesbstitufedeongessyva imes with

formula | or a phar mag&lotFdl by -26AERMADHR aﬂ@ll roup is
t hereof, may be prepared %i/ aﬁy,pr%cess known E 5
appl i cabl e for the prAPHRPHDTSYRSUBIIORE QT E4P Hipes BY YKoy
conpounds by the one skilled in the art. Such
procedses, whéasingsdgnderpNBpare the derivatives of

formula I, or a pharmaceutically-acceptable salt 20
thereBf, are iphpdioged as a further feature of the
invention and are illustrated by the follow ng

r epr eReaidR1 viedegpeadpithsrepfesat hedmgdn anishl@eni n whi ch,
unl ess otherwise stated R, R2, R3, R4 and A have the
si gni Rt cance ighy@ioghigaglin before for formula I. WO
2006/ 066913 PCT/ EP%OOS/ 013850 -33

A is =N-.
Such compounds, 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;
2-Chloro-N-(2-thiophen-3-yl-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-b] pyridin-6-yl]-

benzamide;

N-[2-(1H-Benzoimidazol-5-yl)-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-yl]-

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 I
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Necessary starting materials may be obtai ned by
standard procedures of organic chem stry. The

w@e@pas@td on of such starting materials i s desepeT/BRIH05/013850

within the acconpanying exanples. Alternatively
necessary starting material s,,are obtai nable by

anal ogous procedures to those illustrated which are
within the ordinary skill of 5 an organic chem st.
Schenme 1 The manufacture of the conpounds of fornula I
varies according to Hh@ nature of "A" in formula 1.
The conpounds of the pr Nty ntiop wherein "A" is
=N can be prepared acc [ t Renme 1, and are
named 1-A. Y NH step 1 a a\ 2 CHCGRL NY = Br
H\ NRI R step 1 bl \NNstep 2b ~2 HOOCR H'Y
N2 NN IV V-AIl I-A R2step 3RBHR2 N\ Na (/
SRR ROHNN ROH 10 1-Aln schenre 1, Rl, R2, R3
and R4 have the significarggudsiigi ven above for
formula | and Y is bromne (for the route via step
2a) or nitro (for the route via step 2b). Step |a:
Condensat i on, of , gn oy I '

2, 3 ai reed gt Bt AN GE AR i e
carried out at elevated tenperatures from60 to 200C
15 in @ rsuidiahliea SHhYSHd dfifksnasatoni tril e,

ni trobenzene, N, N-di nethyl formam de (DWF),

di met hyl sul f oxi de (DMSO), xylene, or methoxyethanol,
optionally in the presence ok an oxi di zi ng agent |ike
oxygen or an iron (Il11) s or sul fur, or 2, 3-

R

OH
R* O

formula 111,

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

wherein the carboxylic acid group is activated before the reaction,
to give the respective compound of formula I,
(c)  said compound of formula I 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 I.
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di chl or o- 5, 6- di cyano- p- benzoqui none (DDQ) . Step 1b:
The condensation with an aromatic carboxylic acid, or

wa2®aita@nd e derivative 20 thereof, with a PCT/EP2005/013850

2, 3-di am no-pyridine derivative of fornmula IV can be
achieved at tenperatures ins{he range of 100-220C

Wi th a condensation reagent PI ke pol yphosphoric acid,
POC13, or P4010, optionally in m xture with nethane

Stil'eﬁéggﬁ;‘? a?t?ﬁggmaYéQai%O&@é ‘B@%%ia?ne%cﬂf QPEQ%/ %§%Qes 36k ganic

ounds of fornu erein [
bf—léﬂﬂ“ﬁfé)’ o tpremestiome of eash B@W%I%@&‘l’byﬁ aiﬁscalhﬁchdwthm the

gﬁ&%piaﬁylhg@kmgleg NAIRGHAKE @m astdrfing MeatBYiAS @RCEbtainable
atal yst 1.1 ke SO4|E)|§+s sol ubi l.i zj

Oby SnflGisht FrseduE ot R MR STERNRY ™ GPE Hrdieanghil of
agebahitehemist.be added, and the reaction is carried

out at 5 tenperatures of 100-180C in a cl osed vessel.

Al ternatively, the amno functionality nmay be

i Athepshidced in protected formas a
tert.-but oxycarbonyl am no substituent via coupling

U'Tﬂ@ Fl?a%ttl?anﬁ'E df ngr Jo%;?{ul?dgkif:g)\f‘ﬁlluﬂa Rl Béc%%n%ft@ the nature of

ase e sodiumtert. utOX|.e“qp

§A1 sifournulsalt Zhe sempoyadsrod tiadpraient ivantomwhershi s is =N- can
I ane) . Step 2b:
Fggag%gkggﬁ%%gkggsg§1pQ 'F%“%gi?k§ﬁg?ein Yis nitro,
the reduction of the nitro group is acconplished by

andard %ondl Lebonas sL¢ch as het er ogepgous

h dma Fon QWa-k Pd Om’\sﬁ?& ay =tthe cat 'm>_
sol ventis |ike fl@a’nol et hano tefL afpydr of urfan H—R'
(THF)N" oMHet hy o@@et at e, r omtervp;e{ ture mm

15 80€;, or by honbgeneous \hydrogenatl on W|th apPd M
catalyst and triethyl amoniumformate in a sol vt

i ke met hanol at flux conditions. The reduction can

' wiih base netals like iron or tin
Cld or aqueous HCl, from
ot "suitabl e reduct ant

woul “anmmoni um sul fi deNn ter or nmethanol, or tin
(1% chforide in NN 20 dinethylfornmam de (DVF). Step
3: Acylation of the arri no noi ety on the conpounds of
formula I1- ne with an appropriate

can be
can seheys b IgeRg %falfdoRnﬁ‘PVé the pignpicancegs gyegppbove for formula I

PLAG§AYERmihP (fol AR rblifeSha fEEM) ok Hﬁr&ﬁ&b&&‘&ht@ vAGte 2.
the formula Il becomes activated IS reaction

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 (III) 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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is carried out in an inert solvent or diluent, for
exanpl e, in dichloronethane, 25 di oxane,

wo edosabspdy of uran (THF) or N, N-di et hyl f or mam deCT/ER#6)35/013850

in the presence of an activating agent. Suitable
activating agents are, for exanple, oxalyl or thionyl
chl oride, isobutyl chl oroformate,
N—hydroxybenzotriazole N, N - carbonyl di i m dazol e,

9 oﬂle?ﬁélc%ﬁ{p%ggﬂé BF f¥mula V-A, wherein Y is bromine, such bromine

i met hyl am nopropyl )-N - ethyl carbodiim dé ( EDC

ZCW%ﬁBlPF%%)Ye%WmP%@%W bratipg/] 99uspEs RmONjadg theapresence
Obm:satam IlfkaUuB% ag e:m A &aﬁbxnhﬁ%c@@oluaﬁdlkamdn&&}eylpﬁkdhdone

rt st vat ed carbo
STBP s DL ou i, i b padelh o aEin® B o Gl ar
s&&q&nﬂa&»ofﬁﬁ]H&Eﬁlmsckmabwnkﬂ|ate. Nevert hel ess the
reaction is often carried out in a one-pot procedure
W t hout isolation of the activated carboxylic acid
i Altemaddihattbe amine fencfion 0P 6n0BBO IerodeTydPp poBERa 88; as a

?é'ist EEANELrBE SRaminke s@RiRRnPfvid OddmliRg [ dirdRy | §tar{cﬁ1§&th§1rtw1g/
th alvat car boxyl j ¢ E\?Id %uedltg tg
CB songditiens KT sXqmple; ‘T‘ﬁh@ H( iR e utoxide and a
wmmmwmmmwwmwmmmmmemmm
d the like If an excess of carboxylic acids

%Wﬁsa Il is used, sinultaneous acylation on the
5 heterocycllc core can occur, e.g. on N1 or N 3.

SS'&&'_ pblsf}@%h‘g)tol Qdé Bf R Al ‘@t@ whedin €5 Q’Ju?@vt%g reduction of

eas red nono- acy ated conpoun
sw@ewuptlﬁé&f%ms hefl (%N SFRAGF £OPHILARY SHCTRS heterogeneous

ma chﬁg@iauah Wil md f@HD@fa?JolHI asl tRe iaﬁmystz il h,@{jv@ﬂt@ Ulﬁl&:Cfriéf}fanol
nds o nul a ES accordi n
P GRTBronas; (hHASy P RS S SREBL i et e o o
pBRESENor ibyv droimaoganestuer hyd_rogeﬂdhtms with eafd bealpstepad ettiethyl
ag dind olye i gpl%ﬂll- ndld BFFh@H‘@CRlction
step ‘R )I(\II-&
RQarg@lgpbgcq-qleri puspep basqmeyls lﬁ(ewon or tm in acndlc medla hke acetic
acid or aqueous HCl, from room temperature to 120°C. Another suitable reductant

would be ammonium sulfide in water or methanol, or tin (II) chloride in N,N-
dimethylformamide (DMEF).

Step 3: Acylation of the amino moiety on the compounds of formula II-A can be
done with an appropriate carboxylic acid of formula III 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 dichloromethane,
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 (MEI) 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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NHR,~OHRA OR NN II-BROH I-Aln schene 1,
R, R2, R3 and R4 have the significance as given above

wo onehewmul a |.  Step 4: An et hynyl -arene can BEI/EP2005/013850

coupled with 3-brono-5-nitro-pyridin-2-ylamne 15

under standard conditions of ghe so cal |l ed Sonogashira
reaction, with a copper cat a?yst i ke Cul or Cud, and

a pall adi um cat al yst |i ke PdC12(PPh3)2 or

Petch2q RieNh2 amilt Gifdimaladl-a ibaesetel iviith theiaetivaydd anboxglic acid

o] |-| Qpr.o 2 i.nert oIv l.i.ke .

* Gefing, BB B R rmlR I8 I Rk G KR rarlb i pomstimes
(DWN)N dimethyRhanopyridine (DVIAP) eat thedike pr oceeds at room
tenperature or higher, up to 20 160C . WD 2006/ 066913
PCT/ EP2005/ 013850 -36 Alternatively, the
ei%%&kes@ﬁf%?b% c hdiasbr fQﬁn&lQ e bed, §1ﬂhﬁa1§’eoﬁ9 Eglatlon on the

reactive a - /Zn or -95n erlvatlvg %/‘ praocedur es
kh@t\ﬁxpcvﬂwtq@ée aafrt ocUpet- Bty Nyl 0aNafredUcs 2 Yardttedh aptegnediate

Wi b @éali/@dlg:ah@sﬁ) kh&ﬂe@ﬂéﬂyﬂnohbiabylatﬁﬁltc@n‘fﬂfuﬁﬂalﬁy subsequent
i nter.nmedi at e eacted with ZnCl2
o e Bt SR B PR Gk haRO HETE b Spebdale.

i nternedi ate. These may subsequently be coupled to the

bSB{UPrPé’i' di ne under standard cross coupling

onditrons, for instance by catalysis by a palladi um

phosphl ne corrpl ex |ike Pd(PPh3)4 or PdC12(PPh3)2 or

Pdh¢ avapfcturpoBtts dompswinde af formujadevagiesrpedayding to the nature of

aeﬁt’ ﬁ'{Tfoqﬁlul FB@PJHE%MS%H(JMF gent g{vehm)ljlj%@relr&/?plss"c can
clisation o yne intermediate to forma

%ﬁprﬁperqduang)rdmgtbecbacwﬂewharemrr@;l Itheatnment with a

base |i ke potassiumtert. butoxide, potassium hydride,

or sodiumethoxide in an inert solvent |ike

N-net hyl pyrrol i done (NWP), tef '&hydrofuran (THF), or

: | f oreprim ded, r ethappb, atoN._ -~
om room tenperat urle th H—g'
can be repl aceg’ Na

t enpar aLlr es Heacthe range f
refl uxN_ ANHer nati vel y, the”

catalyst like Cul. 15 SteR,6 and Step 7: These step
are anal ogous to Step 2b and Step 3 under sche

above. Certain substituents on the groupRR,
and Ré}eprgay najN b <N rt to Ettb% ﬁ(

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

IZ/

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
PdCIy(PhCN), / PtBus, and a base like triethyl amine or di-isopropyl amine, in an
inert solvent like tetrahydrofuran (THF), dioxane, N,N-dimethylformamide
(DME), or acetonitrile. The reaction proceeds at room temperature or higher, up to
160°C.
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conditions of the synthesis sequences descri bed above
and may require protection by standard protecting

w@emapesdknown in the art. For instance, an an POI/BP2005/013850

hydr oxyl 20 group maybe protected as a
tert.-butoxycarbonyl derivat]j Alternatively, sone
substituents nmay be derived rontothers at the end of
t he reaction sequence. For |nstance a compound of

191?1 JHL e elth)%lyiséﬁm‘lp ?%@1{1 HQddntdialhSre r%ctf’a? ﬁlkynyl-

oXy Carbon qig sul substltuent
ngoup n dmnwcttvesbbsnrpt: mSSknwe inj tgl pp S edryngldarene is
a(ﬂe ﬂ?&)?&edt@ﬁf){l ANde R : » b&Ne Hi(é‘)ﬁ | fl@f‘erlgaEB rf@rmt an alk}{nyl -Li
stituen or ar e subs uent.,, or to .
ARCATRGREF R rewedaw&‘g» Sl SRIte gl b esigg Anc o tn
Sﬁl?d’ﬂﬁ’féﬂﬁtao r0feed tia@ Ssubddi@eSDTpe Ltﬁdﬁled)ftothﬂhe gen@patidine under
can ca ntaln ne or chir

a%ﬂqrgégi‘ FEENC g eCé)éllq{ 1005, gor Instance, baz g cat%y%s %nt erpallachum

q@kmphhbymapkx%kePdﬂﬁﬂnﬁh@PdébéﬁﬁBBQrPdddbde/gdbanasduﬂﬁs
of: di i omers. For

e B PR AR P PR o o

separated by crystalllzatlon are formed fromthe

6651 eycma?ftow&%é%w&aﬁ&hﬁmlmttl foth @p,trt&ahhg cathd athieved
such as acl.d, nmandel i

01 ot vt bast AT ROt e BWERGES BPPORIE aekrige or

Wadﬁﬁﬁ6/eﬂﬁﬁ&{b3 1F2C‘5/nEFiaa@5/s613zaﬁ501ke- N-npdth @pyradlidosk y (NMP),
a n of \ang I eve

fainaaa e R e T L e
cmmpemmb Iirytha\rangeafmre rom@emmwﬂd@rm@ﬂwn@tm&y theebase
PE&IRNEplh VMY Qiuly¥BNkEhiSt in the formof their
pharnaceutlc Ily acceptable salts. The term

"pharmaceutically acceptable salt”" 5 refers to
Coay @NinldFey 7:alhede adplatd Onldgali & Siep Dhard Seghi 3 under scheme 1
salts that retain the biological effectiveness and
pf6PErti es of the conpounds of formula | and are
formed from suitable non-toxic organic or inorganic
aetrctan%bgrttg@ﬁt?corpthé g%rugaﬁl ,OR% hasgs rRAGHA- BGAbE iRGH to the
salts inc or exa hose derlved frominqgrganic .
aeonitions pfitha symibesisseamescsscdeseringd ahpue ot BIY dedtifegprotection

hMﬁjgt@xhdlﬂﬂ Qr(ﬂ@dtﬁh’g @Mﬁs%nb&naﬁ klh, arfl Fof iHlsfadbd, @n @i or hydroxyl

It
PROSENOLL 89L0,a08 DILEL 6B Rt aRe, SRR, some
saltistyent ragj be demitedaines uithomiat thecind, ofothalreastiagisequence. For
SHt%PanQe € @&tggou&d bf 'f&m?tﬁiq mg?'b'ecs ﬂgn'égzedl @é‘atrtng £Gktfb- or an

unart e aci ase- tion

i nrélpmxterhqwls@r ajetlkvdedfaﬂvlmvbetrtﬁﬁmqm e;sm@s%p mchs%léttttﬁ?nts

apg, ﬁnatw b SYPRA Yo %m&nhymahwﬂhm@ d&SalkyBHARNASmERY substituent,

e)éra to a carbtogrrrl Je sug tfttiaertrlrtmor to an alkylsulfinyl or alkylsulfonyl substituent

by standard procedures.

The compounds of the general formula I can contain one or several chiral centers
and can then be present in a racemic or in an optically active form. The racemates
can be separated according to known methods into the enantiomers. For instance,
diastereomeric salts which can be separated by crystallization are formed from the
racemic mixtures by reaction with an optically active acid such as e.g. D- or L-

tartaric acid, mandelic acid, malic acid, lactic acid or camphorsulfonic acid.
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15 hydroxi de. The chemi cal nodification of a
phar maceuti cal conmpound into a salt is a technique

wowdob/0kdroswn t o phar maceuti cal chem sts i n or dePCT/BP2005/013850

obtain i nproved physical and chemi cal stability,

hygroscopicity, flowability and solubility of

conpounds It is for exanple ‘described in Stahl, P

H, and Wernmuth, G, (editors), Handbook of

P@@é@my ssggatﬁglbt L g%ﬁgﬂmggegstvechmsmemasme@%t By using

@kgamp@gmm onphbiyal BHRIC- plpat(ewd)mh aagmmglsrcwﬂmvaﬂabi

compounds according to this invention and their

phar maceuti cal |l y accep %able salts can be.useg}%§ :
EQamRAMHls ageqyding o the Press i Ren AR MAYCRH i e form of their

ppl&@ﬁfaaédneﬂgr acck ab&haflmirhuttienﬁl “prhbﬁﬁareatlitd]mswamaMe salt”
ni_ st ered ora

Clalgél'tr% &0+ gBY%}tlgna d?ég eagggloﬁl Bk f})(; a%g mflé) EIO aﬂé %ﬁast’ retain the
Cbllpkxglceb effativertdsonsd penpﬁrseson% t%cmp@ugbeqfsﬁomgla Irhed are

%@{1 ?}o%?gﬁl%leic%h t(ﬁ@é"%?ﬁlc ol ;Qﬁc I @r%amc or inorganic

rec . n rn1o Su pOSItorleS or
plaaseﬁntAérCanlcytw@ syts inglude éorrexamplsy thopg derfvied frarp iRqrees acids

Thﬁha@so%?dm%ﬁlolr@nﬁ‘&ld PRAABESbIL i &@d Ry&pRdRd lagidls sﬁﬂlﬁhéﬁ)%ad
cessl

i ned t he. conp
R B R s G o Prope gt ed fingh offapis acids
Ofuchragalﬁl-ltcﬁ:luemnlf@'ﬁs acidacileghc aodr meghaaegiifooic acid, oxalic acid,

dse rcI 1\1/1‘?ct 5 :gc? ttrne;fcgcp fmal aﬁLc?d lac‘cttigaar %dc fl?rﬁhrqcs a@ﬁ é?lgl J(Hes‘ll e. Base-
salts th or exanpl €, as suc
caichtl@m salfsomctugls| télpse de;r@ee@lefiaomt ﬁbﬁ@?ﬁlm:dp%f@@éﬁn»aﬁlﬂhum and,

ﬂel‘.ﬂlg}yaﬁﬂqﬂﬁ)n‘ﬁﬂﬁ SrHJd?&ﬂd?:éu kdcﬂb(lsefo? %Mrhﬁlres %&%Feﬂ%ﬂimmomum
or apl e

sule are
e e BB s rotistiof ? AR SBHFa P Btadiip® 2 salt i
| & K&hniaa[ae/vt(ﬂll ngpvantd bbarﬂﬁt&iftﬁabcfhehh:&s acbidee ts wbsiimimaproved
carfiens 6 6 | BGP 5
th\g{/céf usuaﬁrplcalV\Qa%Q%é 9?%{8%%310(% If?l gv?l?? 8’1‘ t]ai)ig ?Olltlblﬁg’ of
capnpdwsls. s ftoab*aen adescebel inditahlihéd. p?rt;HW@tmgai & (editors),
FﬂaHHE&fl‘(SofﬂerﬁXJeHQéal ai1%, Vgﬂ’a[ I@&ML @hn‘ﬁﬁﬁ QAlcta (VM ER), Fiirich

ero et ab i1 and the U|tab
céﬁz)p?b‘?rsB%SBP UpPabi @WP@SP rgg- é{es f]?:ﬁ*’ ﬁ(onIQB 43r§at ur al
or ha{dened 0|Is maxes fats, sen1-I|qU|d or [iquid
p ol s and, t he " Th
Db Somp P S dBydienBnat Tt iR pssyrisaly acceptable
sedlslohh bz @sa] as wedibirhertgresg, imdtetfprg @gbmmaceutlcal preparations.
e'THL: %%gfrﬁic%utl%?%%%fo%s ERHe raﬂmlﬁlstsegdaéfﬁﬂ@ng n% mstﬁle Srm of

varyiln snot]c pressure fers sk |n

ageév&nts; Coted bl dengeess hariad sefh gelatinescapeden spiHtARS fpulsions
0bPGHspb S RD TUE 128 A hiYer R nUcBl ﬁoﬁékQSt ARCES effectelNrectally, e.g. in

S R TN I e
active ingredients together with

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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pharmaceutically acceptabl e adjuvants. Anot her
enbodi nent of the invention is said nedi canent for the

wo ewaneent of di seases nedi ated by an i nappr opeT/BPE05/013850

activation of src famly tyrosine kinases. Another
enmbodi nent of the invention 58°‘ sai d nedi canent for the
treatnment of 15 inflammtory=, imunol ogical -, CNS

di sorders or bone di seases. Anot her enbodi ment of the

i pvention f .
e Vanli BB e SR Y bR lechifc LSRRl corsiers for
ofhearredestionnefesobvinpe und syruws aos ddon exameplé, orater, aolyolsoglycerol,

tgéaggﬁﬁféuf)l?%ﬂflrt%e qke"%ﬁit&]ﬁm%aﬁr?eﬂ @ EJﬁ)o&E&?ets gt fo(l’fexample,
i seases medi at ed an | nilgpr oprj-ate acti vat| on, of

sPetufa AT har e@ﬁrddgbn‘éaw Vaisemi-NABIH HaBHRAT 1 B ke

i nvention is the use of one or nore conpounds

accordin or mul a
L el ot PR o o B LGB CRat iy solubilzes,
e sthboitl.arg nwettfig tapents, neneulsifiens, sweetdnersuselovntgrflavoranmpisdts for

C Qu rdi_n 0

SATRALE osBrie FRaLaH Hults, AR adent O0r bilfoxiants. They can
i also eonteinotil) other thamrrsubeillyapluablengdsginser ders or bone

di seases. WD 2006/ 066913 PCT/ EP2005/ 013850 -39
Anot he nmbodi nt of the i.nventi,on is the use of one
of\nnﬁmé ﬂg‘ LP:F the mwenfiq)) At % Breflspmgit cpniguiing one or more
fadsmwuﬁdsr Qﬁtdielnlgl nas doimtilabi taor activinanhfpedieanbodietbert with

th e Lnvention i eta %Vé’lnse of one or nore comnmpounds
aBE%rrnEﬁ R floy?orpnull) TS el | s gnhal i ng-regul ati ng
and anti-proliferating agents. 5 Another enbodi nent of

t R%o{}gy%mﬂogﬂnérﬁ JthGe qﬁ@en@iﬁ)nqg%algrm@Eaﬁné‘rﬁ%Pl{H@%eatment of
according to fornmula | for e tre

i Aiseamrmediaipd b Ypﬁmarfdg}aéeaqctwat@@afsm H'rlldéYYQSIB? kipgifs:
di seases. Anot her enbodi nent of the i nvention is the

u f on r onpounds .of c

¢ SR oR gl THESTRRARant "B Bafbupert 6T AR Hefhent of
phﬁ“ralrmnauty gaimpr@pgica, ¥ diesdeabvaboeddiecages. by usi ng
the followi ng procedure: 1. Wigh 4.0 g glass beads in
custom nmade tube G 25, 4 cm (the beads fill| half of

t haothgpembogdima olsde pgvensieposnad Mrdsuney fF the treatment of
Spatdl um and vort ex.

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 formulal 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 formulal for the manufacture of medicaments for the treatment of

inflammatory-, immunological-, CNS disorders or bone diseases.
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3. Add 2 ml gelatin solution (weight beads: gelatin
solution = 2:1) and vortex. 15 4. Cap and wap in

wa@bkaaioedowm foil for [ight protection. 5. PrepaP@I/aP2005/013850

counter balance for the mll. 6. MIIl for 4 hours,

20/s in a Retsch mlIl (for s substances up to 24
hours at 30/s). 7. Extract suspension from beads with
two | ayers of filter (100 nm) on a filter 20 hol der,
Cgr%]tbgrdertngogin{e%glo? 'tﬁgtin\yén?ilo b1¥ thé q}sE!qu(gﬁt FIO I?nd&E c%g%ogmds
for 2" mn. "8, ve extract f]_o measuring cylinder. 9.
Repedingtadtinmga hig #ic Smlyl tyspsing kipshahdItorsy st eps)

until final volunme is reached or extract is clear.

10. Fill up.to final volunme with gelatin and

hoRRigen pebodinggt Theihs HoveataBss rt#his atie ey af imeve yogtRgands
M6 iU IeIsoNgs @fl sigheligoragolatdg and antf-prolifératihg agehts.
particle sizes between 1 and 10 m The suspensions are
suitable for oral applications and were used in the

i Anatheo epbadimeno kif nthe | ioventioni nghe des oofi greedor medrevgomOunds
2 1 = 4 : i
T o e R el ONS
t tiserdenswe honoAisesesi nhi bitors for the src-fanmily

tyrosi ne ki nases was shown by using the follow ng

assay. SRC.Inhibi.tor:Assay Paraneters: 5 Reaction
RSP emRTBIF Opd b3 Ap8 SY Ry P 100 compounds of
JvtdgtaRaicd@dingb fdrenula Bfop Miclibeafhéht X38ndeg/ Ml Assay
buffer: 4 MM MgC1l2 2 nM TCEP 50 nmM HEPES

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.

AL

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 um) 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 pm. The suspensions are suitable for
oral applications and were used in the in vivo pharmacokinetic testings described

below.
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15 0,1 % Tween 20 pH 7.3 Enzyne: 2.5 Um 20
I nhibitor: max. 25 pM mn. 0.42 nM Material:

waeobabohd ed phosphot yrosi ne anti body: - for LPRI/EPHDS/@13850

Mab PT66-K, - for Src EG&G Wl l ac PT66 Eu-WL024 25
(all conmmercially avail able),, Peptides: Ro:
NH2- A- E- E- E- | - Y- G E- F- E- A- K- B K- k- CONH2, and Ja
133-Ro: Ja 133-G Anminocaprylic

i d-A-E-E-E-|-Y- G E-F-E- A-K-K-K-K-CONH2, wherein
%@?afgoglfgﬁfa}gf'er- 30 Red 640- N-hydroxy succini m de
ester; WD 2006/ 066913 PCT/ EP2005/ 013850 -41 whereby

éﬂaaﬁvﬁgi&t%e% 0N RESEARE tH¥hidNn kiR % SHhBRbEsIfor the
phase _péptide synthesis protocol (Mrrjfield, Fed.

Predamihpfrosipegrinasepwas shewp by psigg thotpllowggassag12) on a
Zi nsser SMP350 peptide synthesizer. Shortly, the

p i.de., was ,ass | ed on 160 ng (22.8 nol scale) of a
S%ﬂﬂﬁ‘ﬁ’ftﬂf(é?saﬁ%%’? &pol ystyrene solid phase by
repeatedly conjugating an twenty fold excess of am no
agi .otected by tenporary piperidine labile
Fﬁéa@ﬁo}? I&upg'rranent acid labile tert- Bu-, BOC- and
OATBrt - Bu- gr oups depentIng on the side chain

f pOside QRo + TRE33SRESL I Alpqingequence AEEEI YGEFEAKKKK was N
10 term nal adijt?i onailgl y.nmounted with the spacer am no
lic

acids Am rgéé%rqﬁ e and G ycin. After cleavage
of the N-teRsn nal tenppMary protecting group the

Sk attached and pr peptide was |abeled wth
aHl%éa' fold anount of @53‘%{ cl er-Red 640-N- hydr oxy

succi nim de ester (purchased from Roche Di agnostics 15

%@b@@g:tri et hyl ammMﬁg@j 3 hrs. the resin was

washed wth D nethylformm ge and | sopropanol until
the eluates of the blu@MITCE
50 mM HEPES

0,1 % Tween 20
pH 7.3

Enzyme: 2.5 U/ml

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

Eu-labelled phosphotyrosine antibody: - for Lck Cisbio Mab PT66-K,
- for Src EG&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-CONHj;, and

Jal33-Ro: Jal33-G-Aminocaprylic acid-A-E-E-E-1-Y-G-E-F-E-
A-K-K-K-K-CONH,, wherein Jal33 is LightCycler-
Red 640-N-hydroxy succinimide ester;
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resin got colourless. The fully protected and | abel ed
peptide was renoved fromthe solid phase and rel eased

wo e@asdee3 per manent  protecting groups by treaP@ERP2005/013850

with a mxture of 80%trifluoroacetic 20 acid, 10%
Et hanedi t hi ol , 5% Thi oani sol ;. and 5% Water. The
substrate was finally isolated by a preparative
reverse phase HPLC purification. The purification

i el ded 12. 2
?/r:at erial (I yoeqﬁ)l 15 S&E% &%.Qg}essggﬂﬁgltzedjw fh gétﬂﬁlzed Bohd phase
MAL DI nas@egpdetsmbeseﬁpyr%wt@@}nﬁéé %ﬁlz;Pﬁ@s Fe@pém eSoc.

gﬁir(l ]S nggl) CkExpaBKle?J) 195’9}541@) ond Zm@&@@M 360 pRptidd @htﬁésner

pur chased from tate Bi ot e
Phc. T methoedi epepmig o ssERbEd aasta) B0 e ot
Per ki n El meRink\WahleaC mbdifiar ﬁ(ﬂ)?s@yrerﬂ@ soliu| tphlaﬁJeﬂ»y repeatedly

(élogmsﬁr ZOOOC%UL d pandl | n%&?f%@h WestS zil(rlr’lrﬁ)% acl sletac protected by

4- (2- hydr Oﬂymtpbydr?pipqmdpmlalzldmémpham;rmmeot ad{l dabile tert-
( HEPES) 308&"”1%)(?‘”ﬁﬁaéetgrtf}ftpgisoﬁgyk?egwlﬁé%rﬁrthe side chain

Bi ochem cal s and WMhCl12 from
Mer ck Eur olfaactwrh?l(@ SHBYUEK PEIUFPLS RWEREEAKKKK was N-

\%ld:r O|Ch| or |t@ﬁmn@1;r l(Ealﬂoﬂuﬂss ﬁid)hﬁfé?sevfit}f e FhaeeC amia84 acids
ow Vv une upres at e ur c Se

7t om Fal corh MBS0 GREotS FBFErSR0 G50l 16 terminal

Assay Descruepipbrmy phtteftingsgrot h éheentidlyat@chesl and protected peptide

pre-incubatgd {; gae&%@% %13 fo#c%’ n?}&gﬁ%ef?%ﬁt(:z)@ew}ﬂeg%m N-

with correspondi ng anount t or s °ac
thi s i nventhslioxyTlieerinifade p?hf@s plipgrspesed diomt MFOQIG%OSUCS

;t grt fddby @gﬁtp Garfd frﬁzggllangme n}m&gs s, E@@&@imwagwéai%d with
epti de anq and . su uent shaki

proceedi ng Qrm&thY g”f‘@&&fi? B’ﬁ‘ﬁg)pr??ﬁ?ﬁ uatl’gﬁv %BZHF% gf thg blue
using time Ireaaogote@blédrle@sr. edieefulle Epectedosclohpeled peptide was
sui tabl e V\f%lrrlov H st "R dglrid y:}see I%n Qelga%e&l%song QH? tf)%rmanent

obtained fromthe reactronr a non
curve fit pretdcting gofupahy tredtonBywg ﬁenlgtlsgbm(}‘/gmrlﬂ_u(doacetlc

ﬁ\J/i | Ecl\)/]r d, SRM eX@%U@Hanle@golsr@/ol Fafbhakol BramBye-Woter. 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 (Iyophilisate). The identity was proven by MALDI
mass spectroscopy [2720.0].

Enzymes: Upstate Lck (p56', active), Upstate Src (p60“™, partially purified)
were purchased from UBI, Upstate Biotech, Inc. .

Time-resolved Fluorescence Assay: 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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4-5 0.007 0.049 1-1 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,
wO206/066983 7-5, 7-7, 9-1, 10-1, 11-1, 12- 0. OOBCDEBDO5/013850

0.040-9.000 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

foll ow ng exanpl es and refe?%%bes are provided to aid

t he understandi ng of the present invention, the true

s¢cope~of ich is set forth in the appended clains. It

i§“gﬁﬁﬁ%¥§$%§d that nodifications can be nade in the

procedures set forth without departing fromthe

igf fitst tiff erzPBie 'iﬂ%ﬁ[ﬁhbﬂﬁxedlén EsaAml €515°6!i8 dquB8ls solution with
terirals 5-bro -2,3é%#an1nopyr|d|ne s purchased

f s FASRERFHRE Rmounts_ofj WIS Aatardisgy F9 dhie!nygation. Then the

gﬁl&@@ﬁ%}@la@@n geﬁﬁbg gﬁaaﬂé%%gahd%ggs aXea\;gGizl rﬁ'b(jure, containing ATP,
. - 006/ 066913 . .
PRS0 p BARESE SubAesope ki (st RSB EaPaatly deigtion s
uisededintelykmomitoried usihg tianet resvivkdpihepescentelspectidstaryan arseitable

p r for instances as described for
4@%gﬁgﬁﬁﬁ%ﬁg-benzaldehyde in Magdolen, P., et al,

Tetrahedron 5 (2001) 4781-4785, or as described bel ow
AThé ?Cspvﬁhpé’éaﬁme%tzﬁﬁémyﬂu thORAZH TRIRY wRing-a8bndlinear curve

e T S5 S0 YR, 0 !

-am ne hydrochloride. The m xture was stirred until

aferythlng was di ssol Ved, Hgggsgho g_oenzaldﬁﬂxa wer e
e m

dded aggnﬁggbuxed fo 16hrs. Lture was dil ut ed
ith water and extractled wi tlpMAt hyl acetate, @Ml t he
ggganic phases washed|severgjog7 Mes W th causg gy soda.

+ o rasr ey el 10 A la ] 4 41
e oyt ng—anta—ro—evyaporat i on—oi ne—sorvent _tne

t
crude proddct was used wit hd®21f urt her purifi@®48% on.
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, 1-5, 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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Yield 3.90 g 3- [2- (Tetrahydro-pyran-2-yloxy) -ethyl]
- benzal dehyde 2.14 g (7,52 mol)

WQ@2(02/04631Br ono- phenyl ) - et hoxy] -t et r ahydr o- pyr arCT/RPD031913850

dry THE were cooled to -78 C and treated dropw se
with 9,87 m of 1.6Msolution of 15 butyl lithiumin
hexane (15,79 mmol ). After stirring for 30 mn, 2,31 g
(31,58 mmol ) N, N-di met hyl f or mam de were added dropmﬁse

el.ﬁg s:%rt{ltteg %%alﬁghs}{deg Ugdy Jrgrlg%w e thd % r[nandaPrePared by

oom t'enper
alntdrasmnerpr@@dﬁms, fanmsanmsrve ideg0ibpd for ‘Lf\moephczmd -benzaldehyde in

VGRAQEL tehan?etweer(ﬁ]@@@m)tml 98EaRL¢ dRRASE below:

sep rat e and the aqueous phase extracted severa
tinmes mnth 20 di chl or onet hane. The conbi ned organic

PRAS ERethRlhMikl-bdxy)apsdahrid and the residue
purified by chromatography on silica in ethyl acetate

heptane m xtures. Yield 1,66 g of the title conpound
a4.82g pataeswlal}iydmxuliel were dissolved in 70 ml ethanol and treated with 8.46 g

'(\t;(éal'(:)% %D <§tﬂ¥1| gml%e g\)ﬁ@%ﬁ%{lgﬂgg pgﬂgami)gﬁre %§Z6stﬁlreﬁ until
265 cithisg Hydst Brirafhdbien CMe besvaldehysarere wilged and sepxed for

( Yehtd THERhiktuke Wras GRIBO R¥th wzﬂéﬂ dHddaEaled and esityl héeede,f0H the
1 hr at oon1tegqfrature 00 3-ani nob nszalc Iho

wefeanisd B e tsaed ryevegl wiesc o fakticoveda rfing and
selpentionas tHeaolverithaothdetphed ud sias ugdotitloma fagiea poeéication.

0p. Sj a in ethyl acetate, yielding 1,26 g N-(3-
?5ﬁi£@ﬁ%thyl phenyl ) - 3- net hoxy- pr opi onam de. WO
2006/ 066913 PCT/ EP2005/ 013850 -44 The above 1,26 g

'\B g?ﬁb’@{}ﬁé)’cﬂg%ﬁw 7 ﬁt} yéd,yﬁbgﬁ{amyapr opi onarmi de wer e

sol ved one 12,60 g manganese di oxi de
mere added and t he n1xture stlrred at room

:@mp r(lii{Sgrrtﬁm@}/)eI [m(l}ﬁﬁomajﬁﬂemlﬂetﬁ?ﬁy \A@&aﬁydrb;y@dl andml dry
| rat,e V. ur er.

A BE b GrEhyT T e dira Rl drplise Niebikt 57 aBbs sptucion of

nmbutyl lidsumYinehakafe 715,7P ofmolheAftet bteringrfpodfdnans 281 g (31,58

Cmn%ig 'x\gﬁsd,m elh fé%%fdwegga @e%naljo%@fs@ta}ﬂh%H%g"ﬁfisecontmued

prepa ation
pﬁé@ypﬁ@éﬂ%m@ 19 G-hemaixtire war dewhiuyaaedds reis deppagture

L%&?lﬁecﬂ-ﬁﬁ azlal@ﬁoth(él‘ 6b)fmngW:Mérta$dd)?1cHlBr(§netH£ne were added, the
J OX enyl ac liter ure eaur

ARl CEe 3B e hodhe TS PRy T UBER HEa fmes with
3didiilbr enythhenylhecaintiseak of@23iknphasdmwele) dr\mls elgaradd and the
WIretsniug'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 N,N-
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-phenyl)-3-methoxy-propionamide.
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br onoet hyl et hyl et her (0.23nlL, 2.4mmol) and potassi um
carbonate (322ny, 2.4mmol) in acetone (5nl) to 110 C

WO o0e/06m9cy owave oven (CEM Di scover) for 45 mPU/ER2005/013850

Water (I nmL) was added to the mi xture and the whol e was
extracted wth dichloronmethgne (2x25nL). The conbi ned

organics were dried over MgySo®4, 15 filtered and
concentrated in vacuo to afford a brown oil. The oil

di cehﬁ%:dgﬁr%?ﬁaﬁx\; f ﬁyﬂ@(gﬁ%&%ﬁ%&%"]ﬁg wﬂﬁ@'}’o g'roplonamlde were

ndisshbxg én hd ) ppdiens [ 26 gynanganess dipxids) were pédesl and the mixture

(s%ﬁl%ﬁgat rzgr@ ﬁéhﬁJega)ture d¥eNNBhE 400 M‘i?turecmlﬁl}ere@ang tRSfiltrate
(1 dd, 1H, dt, J 1.2), 7.04

(efpporagf Janﬂ 4fgrt or murlfg(c)igzp (1c|l}r0@ata>grayhx @n 21152‘ in ethyl
Bacdtate/Meptdne(rdiiturks. Yikld0,8) g oBthé4itleZbmpodfd bs a toldurdess oil.
3.45 (3H, s), 3.05 (1H, s). Alternatively,

4- ( 2- met hoxyet hoxy) phenyl acet yl ene was prepared from
thubstitoed gdwpoylelicatylanes otren 2zeemrechy acylation of 3- or 4-amino-

'ﬂyﬁgéfgﬁ,%éo}s&gﬁ Lk@ o eny@@nw@{%@d qett@éwaz 28, or by

acet ene in Tsujl,

Jallorlgnoamfrﬁ 064- }(Yémyh%@gem%gw @mﬁ@riemrﬁgfdures For instance,
|nformat| on S.1-36 25

/ [ pubs. ac sub i be/journal s/joceah/ suppinfo
i)% @E@QS@&' 3“6&?0 918 025110. pdf .
3 (acetyl am no) phenyl acet yl ene Aceti c anhydri de

(Ao ATk engf; s (@1%%1* 3 %B}é";)ﬁe (0 SRUET Ot 2-
4b1(omq¢§t tthidethsr) @@m rQe4r(1{yo]b)p)m@ pcggssxumcarbonate (322mg,
29006 Q0P M3 R GI/(ﬁﬁEQQﬁi 1@]93381§Qi micfSwahHVeh JCEM Dlscover) for 45

tetrahydrofu e m xture S stlrre

r Bates dYas & Gl Mag@ 1ot nixtie and V@o‘@m B e Eirdgvith
g@chlbﬁ)rﬁéthhﬂrl]ﬁ €2:a3¢h ) h&heh@intbinvd Drexltidsasted died over MgSO,,
] r opet han X250m. The nbi ned
et R ATl 7 3 1o AT A G WACHY - SRR, 63 ¥ified by
satlumat ecthsmjatugnaphac ar foat e d&Bché(meeﬂmmeI 10®m_)aff<md| ed-(2-

0)
OYpL AR et ool g gt

solid (18 3g, 96% . 1H NWR (400 MHz; CDC13): 6= 7. 62
(hHLNMR 4605\@1{& Aebch): §= 723 )1 H, d# ] 8(818Lo)b7rossol,H dt, ] 7.6, 1.2),

Rt b e T s 0,17

6t, ¢hl6¢,r3ocrﬁ @bt shidd5d4tHds)in 24 m dry acetonitrile were
mxed wwth 16,6 ni

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 S.1-36 -
http://pubs.acs.org/subscribe/journals/joceah/suppinfo/jo035090{/j0035090£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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nor phol i ne and heated to reflux for 48 hrs. The
m xture was evaporated under vacucum and the residue

wale@sobosexl i n wat er. The crude product was preRCPEPRDE3850

by addition of 10% aqueous acetic acid, isolated by
filtration and washed with V\@ger and nmet hanol to give
1,83 g of the title conpound:” 15 Fi nal Products

Exarrpl e 1- 1

nzam g)e)o Q% aﬁﬁ%&rﬂﬁ”*&j@%ﬁﬁ SE" %azoﬁﬁ“ggn tgréﬁ datbFoom

1zbrm15:r@,ur2e £ @i lmrm«zaerﬁrrm@@rebywpfda%damd gnestuge Ind the whole
b%z %kﬁs&wi%tm d?&%rmnet}ﬁhkrikemme RN 8ohBAE8 incs was

15 S reno
v&’éﬂlfﬁw ‘?ﬂ‘iﬂs tlp%l @Erico‘i"F‘%uﬁbo %fh EY |S§tu5qt§<g é?dggal igarbonate

etdilioracrinadlg, dfidd bk edgS@N ﬂlt&ﬂa& anflicbh&htiaesl @ufcuo to afford

DR s e S M B e 3P 150 §

6-ni tro-2-phenyl - 3Hi m dazol 4, 5 b] pyri di ne were

dijgSeiike gb 'M%z, %Dé&?ts—% 62 P118C OI7 5%%&% bgPWE‘%VHe(ﬁH br.s),

wer e add tur'e heat
sTi2B17 R 2H, mps 206 PlHhrsy % Hel3Hh %t ure was cool ed to room
tenper ature and filtered over Celite. WD 2006/ 066913
i]PE)S/O 3850 -46.The celite pad was washed with
1 tHePtiri%ed filtrates were evaporated.
The reS| due was di ssol ved net hanol / dichl oronet hane
1. er I T
Cg#ggﬁcrhl(ltnjo 1c0?91c acch %11 r#llc%afo %Fomfr{]é ('vr%];ees \f?e% with 16,6 ml
p s phdlingt aeldcbétalteeicmectﬂby foi 18 thas. i The randunma‘satﬁe@}/ampltarﬁd under

g‘%éﬁ@ﬁ‘&l and%hg }éélﬁlZle @l%s&ivél in water. The cruge produét was prec )pltated by
ng%flgé%iégfg/ %egl?s ac_etlc aci 1sc?latedA[)y ﬁltr]ap grg Ianéi washed w1th water
2aﬂ@ﬁr¢yﬂan31—to|g1ved1azzaog éf the biflpysrpounds- yl am ne (0. 38

mmol, ) in 4 m dry pyridine were cooled to -40 C and
treated with 92 ng (1.1 equivalents) 2- chl orobenzoyl

c Elmad Priwlucthe cool i ng bath was renoved an the mixture

stirred for 1 hr at roomtenperature. The sol vent was

evaporated and the reS|due purified by 10,
c EXYRE :as6hlase- phe; ~anidazald 5:blp

m xtures. Yield 35 . IH-NI\/R(4OOM—|2 CDBCD) . 6=

8. a together 2H); 8.18
ﬁ?gﬁo%&?%&ﬁﬁgm(‘ﬂ?mﬁ% b‘ﬁfﬁ%l | owi ng exanpl es
mere obt ai ned i n anal ogous fashi on as described for

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 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-b]pyridin-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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exanple 1-1: Exanple- ' H NVR Systematic Nanme No.
2-Chl oro-6-nethyl-N- (2- 1-2 phenyl-3H i m dazo[ 4, 5- b]

WEY006/M66915- yl ) - benzam de (400 MHz, d6- DMSO) : BEI/EP2005/013850

2- Brono- N- ( 2- phenyl -3H 13.45(s) and 13.08 (s, together
1-3 imdazo[ 4, 5-b] pyridin-6-yl)- 1H); 10.79 (broads)
and 10.68 benzam de (broad s, together 1H); 8.56 (s)
and 8.45 (s, together 2H); 8.20 (m 2H); 7.77-7.46

(T‘he 7c'§l)ite éﬁp%Mash @'M%et:haﬁa 30d 8le combined filtrates were
2-Methyl -5-nitro-N-(2- (broad

[ . s, 1H); 8.59 (s) and
gevgporaieds The geidue 3as idw@&%P&E}@DOI(/QIQQG@)m%W%I}hiﬂct fltered
2 Q@&t%ﬁ%‘? Fh %ﬁi@lt@%&sg&dircéxtydstéd b@&zg&hﬁlﬁ &. B &1,12155 flégulting

A - : . S,
pebeF s oastistOeatin sncigiPed Mo s T tg o
Name No. (400 MHz, d6-DVSO) : 6= 13.63(s) and 13.13
(5. AL NS hey1 G- 5121 L5 By Nals-yBPenzdhiddd (S)
a%é: @%&%Q?ghe@l%ﬁéﬁ%@@’i?% g‘zngf Xil)gge’ntz 2g)%;ue(ft%her 1H);
8.54 (m and 8.44 (s, b]pyridin-6-yl)-benzam de
U @P e pRéAvi- 3B Blidhbl 4,318 py Rl B-f18minel(d)38 B, XG4 ml d
1%0;,_.95{'?{ ]1H);1 7.%51('6)]%}'31. ’(_me]dd) )(, o
pyridine were cooled”to -40 "C “and treated with 92 mg (1.1 equivalents) 2-
chlorobenzoyl 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, CD;0D) : 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
.

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-
1H); 10.79 (broad s) and 10.68

1-3 imidazo[4,5-b]pyridin-6-yl)-

] (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-yl)-benzamide 8.34-8.13 (m, 4H); 7.67-7.54 (m,
5H); 2.56 (s, 3H).
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N- ( 2- Pheny

d6- DVBO)
1H);

3H): 7.66

| -3Him dazo [4, 5-

7.62-7.55 (m

8= 13.03 (broad s,

(d, phenyl]

(400 MHz, CD3OD):
1-6 b] pyridin-6-yl)-benzam de (broad s,
WQR/0&G9BL. (m  2H) ;

: 1H);
2-Chloro-N-{2-[3-(3- 10 178 (s,
8.54 1-7 net hoxy- propionyl am no) -
-3H i mdazo[4,5- 1H);

8= 8.62
2H) 8.18 (m

6H). (400 NMZI/EP2005/013850
10.79 (broad s,

1H); 8.56 (d) and
(broad s, together
7.60 (d,

byl

61 Na:

d, 1H); Db]pyridin-6-
7. 49 (Syytembdic Nam6 (t,
PH). Exanple 2-1:

l}-b 53 (d,
oty 5. 27 aMg ¢

- Ami no- 2-
-yl'l- ben
-4 were d
etrahydro

aI | ilaé al yst

ad of sil
th net ha

'O—|'O""I—‘O§O'II\)I—\

=3

et hyl - N- ( 2- phenyl -

vam de 1.80 g of the pfo
ssolved in 30 mM neth
ur anCI(aIEHF)s rifra- Ny zir og

O RREOP SRR 280 (]

czb]la}mdilm-lt’oeyl‘&bénzaandreas
nol / THE 1:1. Evapor
g of the title product
3= 13.50(s) and 13.08

o A EErg: B
Lnol - éﬁ‘@ a@g 3513% together
enat g2d); Wi 0B (§.a2d30.90%,
TR 58 iy
wegsthed 3 Hbidt Bligh LK); 8.25 (d,
at '1‘111‘} £ho EJ‘QH‘)‘ 1.54 &, 961);

s t ooeflfﬁ@r I34H)~

10 1H); 8.61 (s, 1H);
HN- (27 PBényY-3bRingidpzof#p

)JB&)%,%@% @ch)rﬁ %’;526%% of

8. &bo Q\JSHQQQD@D)”S):: 8.62
S50 riisged ol son

1385, 2H487 Exarspl(m, 6H).

yr| di n- 6-
xanmple 1-5
ath at ro
m conc.
Was stirre
elvapor at ed
agueous sod
W th water
and washed
was

NDT OT (fOOO"\OOI—‘Q_
) .
- U1
1
>

di spersed i n net hanol

D- 2- chl or o- N- ( 2- phenyl
/I )- benzam de 700 ng
b in 30 mM ethanol
P { QBB A M- 31(320 g
HC add

wer e sl ow

b rietol-Bed ok

vvlth water and et her|

and fil

)f(qug)ﬂg?édguclﬁsé bé_ 13.03

wer ¢ (buefledlHh 1@79vﬁlread s, 1H);

t '1'@ 1(8C§L)1H')hk 8k '(&Jbeanars%z;

ture

) frt%hoxwmroanonnlemno The ébr%lm toggider 3H); 7.66 (d,
anghdnhg- ﬂﬁmﬁl&@o[ﬂ@ ust ed H)p7.pt(& 184)§ N55 (d, 1H);

$Torae s g ret Al

Fhe (f, QHD,e?rZW(esifd)Jé 61 (t,
tered agai npgver a

pad

benzamide

1.80 g of the product from example 1-4 were dissolved in 30 ml methanol and 30

ml 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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of Celite. The Celite pad was washed thoroughly with
met hanol, and the combined 10 filtrates were

werapos@trd. The residue was purified by prepaPEt/Ermos/013850

HPLC. Yield 192 ng. 1H NWR (400 MHz, d6-DMBSO): S=

13. 20(broad s, 1H); 10.63 (s 8.58 (s, 1H); 8.49
(s, 1H); 8.21 (d, 2H); 76147852(m 3H); 7.17 (d,

1H); 6.77 (s, 1H) 6.68 (d, 1H); 5 50 (broad s, 2H)

I et hyl'am ho- et hoxy) - p
lwamzmi_eu 5. bl pyrl di n-6-yl | - benzani de a)
{2- L4 (6- Bromo- 3Hi m dazo[ 4, 5- b] pyri di n-2-yl) - phenoxy]
- I
576({9 %/ug%) g %E%yl dyps &%@ ﬁR‘F’alPF‘:FH gﬁla 39 ngldetbanol were cooled in a water
4bz(tB-ad tﬁirhyérﬁp&rl@leé N0y tin 210) Hdozidé eehoha donc. 120l were slowly

cf({;g %{elﬁv\lgenr%lxvt\@rre%vag %@%r%j £ 9 ﬁ%@é&&?%}{e%{)lvgl‘t \DJ}sséVa};rd?gted and

S renove vacucum
r érru sidupiesljwitesp e HEY 5| witht dnpeousg sedinme carhenath sobytigge After

p ey ﬁ’éﬁ%va'te? Qﬁ@é}%@lgﬁﬁhefﬁas tidoBld OBy ARG YASNEG Qvashed W1th water

or oug cet at e.
zan ¢ oth erzTér S{tﬁweaﬁvma@fﬂs}% yn preepel an%ﬁﬁqr?ﬁ w&gbo er a pad
[ 8f Qelht. THerClitp &t Whsawashed ﬁﬁ)ra_ligh%ﬁltl‘f@q@]flarioﬂleinﬂrtbd tarhbined

RS 5 r aeb l B PR BR A 12

nmngconc. ammonia. The mixture was heated in a cap
glass vial in a mcrowave oven at 151 C and 1 8 bar
fpr 5 hrs. After _coolin ure_was

S P (109 M1 6 dEPMBAG S-cNoDormar e 1D 5oy BUIG Rk(s TH);
t B@@%E erH e @ 211 N dWaH ! 7.0 82 dns BEN{ 7. el @MH Rf6. /2R s{ (.68 (d,

006/ 0669 / EP2005/ 013850 -49 silica and
ellﬁg ({Aﬁ%f C(‘/lﬁa?g?r Evaporati on of the eluent gave 105
ng of the title product 2Ch|oro N-{ 2-

O35+, 5- b

uct from

=Y

roomterrperature vvlth 161 rrg 2-chl orobenzoyl chloride.

A %f&%mﬁ?@%&&@@aﬁ’wﬁm@%pﬂd 5 PR TsEr P g

Wafinel M conc. ammonia for 1 hr. The sol vents were
renoved under vacuum and
331 g 5-bromo-2,3-diaminopyridine and 3.90 g 4-(2-diethylaminoethoxy)-
benzaldehyde in 120 ml nitrobenzene were heated to 140-150°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-ethoxy)-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)



the residue purified by preparative HPLC. Yield 46 ny.
10 "H NWR (500 MHz, d6-DMSO): 8= 10.56 (s, 1H); 8.45
W@ 2006/06dp13 8. 33 (s, 1H); 8.15 (d, 2H); 7.64 ( PCLLEDR2005/013850
7.59 (d, 1H); 7.53 (m 1H); 7.48 (m 1H); 7.09 (d,
2H); 4.11 (t, 2H); 2.82 (t,42H); 2.58 (g, not
separated from DMSO); 1.00(t, 6H). The follow ng
exanpl es were obtained in anal ogous fashion as
dgR&r ARpdutar wuﬁw ?ivép&atl(ﬁ?(@frﬁkeelueﬂ‘ g\AIVB 105 mg of the title
Systenmati c Nanme No.
2RIl 0- N- { 2- [ 4- ( 2- nethoxy (broad s) and 8. 49
(broads 4-2 et hoxy)-phenyl|-3H together 2H); 8.12

, iy L, m.dazo[ 4, 5- ridi ~yl - , T
{Scafbfiny o AR BB M S bieabdfs s Tppricines
24} -bedzaddidét, 2H): 3.47 (s, 3H). (400 Mz, d6-DVBO) :

8= 13.52(s) and 13.05 (s, together 10. 82 (s) and
10.70 (s, 2-Chloro-N{2-[3-(2-methox t oget her
5 1H)0 mg. othe Produsd ﬁg)nggxar@plhéxlh) 1p|wf1en§|d]ry ;ppzpqu vggre treated at

| PR pbraubd Wh 161 Brdb2-Yhibrobesilo @ﬂoﬁdéF’T HeSmixt @€ &4l 8firred

Zg%e‘?H’éf 3@44?‘%%?%9 Thyses Cﬁ\ds‘zz%%) ol %%lgﬁghinol fpg stirred
4wzR 1(Mr eatt. sS;modid) for3 MSTthcﬂ@&iﬁs waﬂd)rem‘d&&ﬁ)ﬁ)&dr%ﬁﬁllﬁ and

Elgl‘\;gn{ereE B Lgeol?drﬂﬂé%%y prepara 1v'ez)f-ﬁﬂ:@ %qleld 45" m@NR Systematic
10 'H-NMR (500 MHz, d®-DMSO): 8= 10.56 (s, 1H); 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, 1H); 7.09 (d, 2H); 4.11
(t, 2H); 2.82 (t, 2H); 2.58 (q, 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
N Systematic Name
0.

(400 MHz, CD50D) : 8= 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 (t, 2H); 3.81 (t, 2H);
3.47 (s, 3H).

(400 MHz, d°-DMSO) : 5=
13.52(s) and 13.05 (s, together
1H); 10.82 (s) and 10.70 (s,
2-Chloro-N-{2-{3-(2-methoxy-
together 1H); 8.60 (s) and 8.55
ethoxy)-phenyl]-3H-
4-3 imidazo[4,5-b] pyridin-6-y1] (s) and 8.45 (s, together 2H); 7.82
midazo[4,5- ridin-6-yl}-
iAo PY y (broad s) and 7.77 (broad s,
together 2H); 7.70-7.45 (m, 5H);
7.12 (broad s, 1H); 4.22 (broad s,
2H); 3.73 (broad s, 2H).

benzamide




(400 MHz, d6- DVBO)

1:H);

6= 10.82 2-Chloro-N-[2-(3-nitro-

(s, 1H); 8.97 (s, 8.57 (d) and 4-4
weenyéeptBH- i m dazo[ 4,5- 8.52 (s) and 8. 45 (s,PCUBERLTI13850
3H); b]pyridin-6-yl]-benzam de 8.28 (d, 1H); 7.80 (t,
1H); 7.65- 7.58 (m 4H). (40Q,Miz, d6-DVSO) : 8= 13.25
(s) and 12.80 (s, together 1H),
2- Chl or o- N-[2-(4-rmr|oholin- 10.74 (s) and 10.63 (s,
tlogghhsle-41 5 4-yl -phenyl)-3Hi m dazo[ 4, 5- ﬁ;ﬂ)
8. %%%‘%e m 2Hpystén&iic Naine b] pyri di n-6-yl IE)Ienzam de
2H) ; No.65-7.54 (m 4H); 7.11 (s, |2H): 3.76 (s, 4H);
3.27 (s, not separated from H20). (mqvlw,zds_gm@;s@): 10.82
8= 13.60 (s) .and 1 t oget her
2- chl or o- N} ( 2- %ﬁﬁl% éﬁ% 351“‘“‘( 80 ?%}@n%”l(.so.ﬂéé 857 (d) and
tlogetdagr 416 PHehyl)- demﬁléaz'ir[h]SDyrl 8i50(6 ahd 8149) (s, together 3H);
8.57-8.37 (d ' . 7.81 )
(>t oget hor e tin-Eybidmdd )1, PE260T)56, 29 3718 7.65
(400 MHz, ¢6-DMSO) : 6= 13.43 (s)|and 12.D88 (m, 4H).
tlogether 1JH), 2-Chloro-N-(2-thio Wﬁ- 4-pMsed) 6 1325
and 10.68 (s, together 4-7 3Him Eazo Zg b?pyrz?) din-6
10 1H); 8.%56-8.51 (t) and 8. 40- 8. 30 (shand I3 sripgrshqrilH),
t2 o%ilt her i ) 2- cmo% F’ (7840 rphdlidl-; | 71674 ?s)gadﬁwwwogether
- Of 0~
(Is, per az i Rh'i(ﬂ )nﬁéﬁwﬂzgwll%é% %)%4 (44 H)’S%Z
8. 06 (d, 2H) ;bKyAdinTeyl]dmanGarhide. 64 2id); 7169 7. 547(r584H) 421 (s,
(m 3H); idazo[4,5 blpy Y }- 7.1% (4. ; 7
AH): 2.86 (s, benzam de ﬁ*l),%.%(s,%i—ﬁ,&é’?(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-
L6 3H-imidazo[4,5-b]pyridin-6 10.80 (s) and 10.68 (s, together
) TMAAZOIETDIPYHAN®" | 11); 8.57-8.37 (dd, 2H); 7.93 (d)
yl)-benzamide
and 7.81 (s, together 2H); 7.67-
7.49 (m, 4H); 7.27 (s,1H).
(400 MHz, d°-DMSO) : 8= 13.43
) (s) and 12.99 (s, together 1H),
2-Chloro-N-(2-thiophen-3-yl-
o L 10.79 (s) and 10.68 (s, together
4-7 3H-imidazo{4,5-b]pyridin-6-
: 1H); 8.56-8.51 (t) and 8.40-8.30
yl)-benzamide
(t, together 3H); 7.83-7.76 (m,
2H); 7.67-7.49 (m, 4H).
(400 MHz, CDsOD) : 6= 8.57 (s,
2-Chloro-N-{2-[4-(4-methyl-
) in-1-y])-phenyl]-3H 1H); 8.47 (s, 1H); 8.06 (d, 2H);
4-8 PIPErAZIN-2YUPPRENYI™ 5 64 (d, 1H); 7.58-7.47 (m, 3H);
imidazo[4,5-b]pyridin-6-yl}-
) 7.15 (d, 2H); 3.47 (s, 4H); 2.86 (s,
benzamide
4H); 2.54 (s, 3H).
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4H); 2.54 (s, 3H). WD 2006/ 066913 PCT/ EP2005/ 013850
-51- Exanple 4-9: 2-Chloro-N-{2- [ 3-

W@ 200hpehivoxy- et hyl ) - phenyl] - 3Him dazo [ 4, 5- bPCT/EP2005/013850

pyridin-6-yl}- benzam de a) 2-{3- [2-
(Tetrahydro-pyran-2-yloxy) -gthyl] -phenyl}-3Him dazo
[4,5- 5 b]pyridine-6-ylam ne was prepared as descri bed
for exarrple 2-1 starting from 5-brono-2, 3-

a3 i dine and 3-[2- (Tetrahydro-pyran-2-yl oxy)

22@hlﬁ¥%Nl\{-2«?é ({2%1y2204yﬁpﬁl)(yh@q)ﬂl, ?5’1 -imidazo[4,5-b]pyridin-6-yl}-

-pieayide 3H i m dazo[ 4, 5-b] pyridi ne-6- yl}-benzam de

10 210 ng (0,62 mmol)

2-{3-[2-(Tetrahydro-pyran-2-yl oxy)-ethyl]-phenyl }-3H

i a0 2d 8z (9 @ﬂ:eﬁr-abithy)Fp}damQGy-lq)tya-lﬂhyé pberwl}eﬁlésmidﬁed[%ﬁa 2 m

d@ﬁd _ 1 g%rlé'ol i done (NWP) and cooled to 0 C. 200
-C or

enzoylchlorlde (0,683 nmol) were added
and stirring was continued for 10 mn at 0 C and for

f“fﬁ) \f}g*g ﬁegr as aaesém fblenzﬁ@hfpléﬂm Thetiso! ¥ent S-¥en-2,3-
under Vv C e res u
SN S A Kl AL -ﬁ%ﬁvﬂ hridenide”

m xture was stirred for 1 hr at roomtenperature

O] 2o NER Y ORGALE S SHS RS oPLE b iR e

nytkbenzenidyi el di ng 53 ny of the deprotected
hydr oxyet hyI title conpound. I H NWVR (400 MHz,

6- DVBO) : 10. 80, (broad s 10.60 (b
L Siserme, (055 miapo 625818 Ghiriiropyrang? e nsthhphenyl)-3H-
1&@350 46- K r1&h|)6 ylém?x?e Wére dldsblvek Qhamga&y\m inet}Dﬂlﬁ)})rrohdone

SOPRIPD S ies. Gl 3o R b PR ubBibde G mmpharere

- Qdcyzldl andoinzog waacordinapd Jor Y06mi bt @ C3Hidi for Gatier [34hr56b}00m
pye%ﬁ%ﬂﬁr%ﬂﬂe g(flp REQLE réﬁb\%d&d@r &€ufim and the residue taken up in

enza yde an
23 gelnehand odri ot feﬁwr fqHes AMSHian{The mixtugnupydiseed for 1 hr

VeI @odtfatetithet AurbBeford & w30 ehﬁli)rat-EBeTﬁb XfeSld e WedS purlﬁed by
cool ed to r,oom 200

et hyl
o O AP, 1 R R yeietd Braemohact st s BRE &7 o of the
pdestuticteddyd oodyétbglttelt doynpouhdr ati on and dried. Yield
1.135 g
'"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

D20); 3.71 (m, 2H) ; 2.85 (s, 2H).

benzoic acid

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 g
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30

WD 2006/ 066913 PCT/ EP2005/ 013850 -52- ° b) 3-
(6- Am no-3H i m dazo [ 4, 5-b] pyridine-2-yl)-benzoic

W@ei0d/ 06203 ng nitro conpound from exanpl e 5-1 a) PREEFER2005/013850

hydr ogenated over 0.2 g 10% palladiumon charcoal in

a mxture of 10 m tetrahydrofuran (THF) and 70 ni

nmet hanol at roomtenperature.” After 5 hrs the catal yst

was filtered off over a small 5 pad of silica, and the
I i filtrates

\?@j &aé}\e{g%%?gtle %r?g%a§ Lll)\]/qulljdafr;ln'!:]tg Pég&?blcg-{gpng of the

title product as hydrochloride salt.

362[06m %6@(:@&%095@3@% Smmlq): 531%)'%@&?@1[0@6%1@8 BYeriot REL0%
4 ] r
Pl 03 <Bircaml A PAFE of AR clatap o HES 3hD mi

2met!hhﬂdslai® epam\tbmpérhture. defter Afttre the3@tabysh whh Bltered bfrogenvasmall
h[Fad %P 51%@ f"m(? the H‘&qsm%d%ﬁﬁ ﬁllﬁ‘{ég 5JselgC ofheaﬂg'tagf were

Fon of assi um h
wevaporatedsingddoesuamdoyield 616nrgg whthedileirodied af bydrachieride salt.
The solvents were renpved under vacuum and t he
resi due dissolved in a sol ution of 2.

h3rd%-6k (lorprbenerylamingy Pl imigpzo d%lBXFédlﬁf 200 b acid

washed with dichl oronet hane, adJ ust ed to pH 1-2 and

t t th dich 0
ol 5E B wrotbonleond shmfle DR ADE SRERME R et i 0 oc
dwishei2seg 2-chlarobmizoyliciootie. oftar] 30mmiit Ao ixtut® wad warmed to
d%q%?rk Q{rﬂﬁ'&m?@%na s%%eﬁt#a}’ lan@ﬁf‘ef‘ 31treA &idtiod 'olftZ%r £- [l)o-ﬂi‘aglum

e was evapor ated yl e of the trt
phystogde in 14-NIR w&teowwddedfs ld\/s@rmgsﬂaﬂ@n@l@uecbrf@aa hg. The

ufblvenilstec}é réfidvednthddPvathuirSand the gé%tdi@rdlslb])ved h Bldtson of 2.5
78 -,sgdrymhgly%riﬂmd]é;%x %&9 rr%E‘&%tﬁb ngl% a(il.ICOUb mixtu H)Was washed with

Sdkﬁb(é}nethhm abjeszdyd pHi IR hnd kektirataiofiof with-didh]@ymiethane and

_é ‘%lrtl'(l) rehth(?agn% Jéoﬁﬁe%rg@};-lfh #@%@% e\:::?\gpdwteg’f dltslgekgsed in a
V\thuIleBOfrgO rnlam&mplol di ﬂ@nr@laé@h@r@peth@mnﬁ Epnstvhtagetate, and
Afit&ed THf1d #te WRs SvaPBERQKIORAAPY 0 mg%fﬂﬂ? e preagtadded
and stirring continued for 4 hrs. m water were
added and the sol vents evaporated under vacuum The

r HSJNMR (e MiHssdLDREO)N da B(ﬁSu(lbir@enl of1H); 3094 (sjoatidutn.44 (s,

d chﬁ 5? gﬁ&zﬂg’ﬁ@ qjﬁﬁ\g@é\ﬁuéoﬁg %{‘@ig tgqo Ust écr 1% 74}3—I(m’

25H).th HCO and extracted several tlrres W|th

di chl or onet hane. The conbi ned organi c phases were
vvashed wi th conc. aqueous
E 6-1: 3-(6-(2-chlorob 1

(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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30 sodi um bi carbonate sol ution, dried and evapor at ed.
Yield 9 ng WD 2006/ 066913 PCT/ EP2005/ 013850 -53

WO $90bIMR9(3100 M-z, d6-DMBO): 8= 10.43 (s) and 9PEDEF®5/013850

together 1H); 8.73 (s 1H); 8.62 (t, 1H); 8.36 (m
2H); 8.23 (s, 1H); 7.82 (d, ; 7.73-7.47 (m 5H);
3.43- 3.29 (m 7H); 1 81 (m 2H). The foll ow ng
exanpl es were obtained in anal ogous fashion as

TR

chilbi8gBelihZdYs BAS o) 28 %(3’15{)76 gedd Iébéﬂ%e?ﬂ 3.43-
83@&5,41571_15“-[081 (m, @Hé |m dazo[ 4, 5-b] pyridi ne- 2-
g 7.99 (d,

yI ) - N-| sopr opyl benzarri de 1H); 7.68-7.37 (m 5H); 4.17
(TIThe ¥ollowing . &2mptbs Wik . oiRaiGkd dn carldidgdug Faghtor( 40 Qlebdribed for

A g 8= 10.80 (broad s, 1H); 8.70 (s, 1H); 8.59
(%’SH}Pd 352 nethoxy- | - methoxynethyl - (broads,
together 3H); 8.32 (d, 1H); 6-3

et%éa Lbpnoyl | - phenyl }- 8.00|(d, 1H); 7.68 (m 2H);
“f‘a BH i iSystazafiéNante] pyii din- 1H); 'A-NBIR. 48 (m
H:Na. 38 (m 1.H): 6-yl)-benzanide 3.50 (m 4H);:

-
2
3.30 (s, pot separated from HZ@z)ooﬁmnaﬂ 1@1\/75(1) &= 10.79 (s)
2

;))C/Jr']: 8[ géN- 12d f)lf it glﬁi@ é;{l gl ané 18'72) (s, togemeg?ﬁ?%% (s, 1H);
- Br 70- 2} ( gl Bt P’quru A 4] y| 353K, i Hi)chatofod, BHbT.09 td,

i ne 20 p iBuigo B b GBUmE: A OR8N8, AflaQ7 8 1)

g pol yphosphorl c acid at 160 C with sti22ddndH¥or 16

6
|
g 2- met hy| ypighpaspytbemdabady | i
h

rs. The (400 MHz, d*-DMSO): 8= 10.80 (broad
2-Chloro-N-(2-{3-[2-

s, 1H);8.70 (s, 1H); 8.59 (s) and 8.52

methoxy-1-
(broad s, together 3H); 8.32 (d, 1H);
methoxymethyl-
6-3 8.00 (d, 1H); 7.68 (m, 2H); 7.62 (d,
ethylcarbamoyl}-phenyl}-
1H); 7.58-7.48 (m, 2H); 4.38 (m, 1H);

3H-imidazo[4,5-b]pyridin-
. 3.50 (m, 4H); 3.30 (s, not separated
6-yl)-benzamide
from H20).

6-yll-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

m xture was diluted with water and insol ubl e
conponents renoved by filtration. Water was

werapos@atrd fromthe filtrate and the resi due POBPRISE3850

in pyridine. Again, insoluble conponents were renoved
by filtration and t he flltra%t&ﬁ evaporated. The 15

obt ai ned resi due was washed oroughly wth water and
dried. Yield 130 ng. WO 2006/ 066913 PCT/ EP2005/ 013850
et ety g 4 S hlpridine Solemine o o g
-yl-am ne Oobtained from 7-1a) and ammoni a anal ogous to

e¥Biie8 fomk)-1a)Pid £mﬁﬂ>tnha05héwgou§ hé erBhpIgraphly Pakification by
silicain rtwlet hanol dij chllor ﬁ%han m xt.ur es.

R BIOBEARDY B AT i B Rl AR TADIEAE SR iz o

[4, 5- b]pyrldl ne- 6 yl] - 5 benzam de 15 ng of the

p Ie e [ TPt

N P R gy b Y iS4l
2beuizhmrd§benzoyl chloride at 0 C. Stirring was

continued at roomtenperature for 2 hrs before the

sol vents were evaporated under yacuu The re gﬁ'

wes mguet theeprogycic Hpanaxaseplaghip)oin Q51 mb 4y - ﬁ?éfsfw grolidone

1NMPY Blegy aembdang 1. ﬂ-%g ZEhW&fehz@}Q rhhviride n@ of q’Ca(S‘tllr@ﬂi@ was
wer e, cochl ect ed eva %hand

th
RS PO PR 28 B rbihe R oiel ABYdLE onder
' HAMR. (RR0rdMdne W PVSMYd bg=clirBmB®gtiphyadn slicanh methanol

1%8@]%%&'@%8%% 15% tﬂggag%g?taﬁr%%r}&?%g ix[e?er c%ﬂgctgd eH_[Do'rated and

7fU6@1€VPW5ﬁ€d1kB’P(rﬂﬁ’ar4tF-1)eH12 ©®¥s, not separ at ed from
DMSO). The fol l owi ng exanpl es were obtained in

al ogous .fashjon as described for exanple 7-1:
g’ﬁlﬁip?@gome N Predistennt | ¢ Name No. (400 Mz,
d6 DMSO) : 8= 13.66 (s) 2-Chloro- N-[2 (6-nmethyl - and
her 0.
ﬁ\gwﬁs(éoé W%If Dﬁg‘biog‘HIS?O ((ﬁ oad s nd 1?[ (bboag4 odgether
i tﬁmali)@@soabl] pyH)d8. ﬁ@BGSBWn},JH)H)SO gs 51@{)((3' 29 1H); 7 68-7.45
8¢t /418); 480 (§Mnot 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-yl)-3H- and 10.71 (s, together 1H); 9.24 (d,
72 imidazo[4,5-b]pyridine-6-yl]- 1H); 8.59 (d, 1H); 8.47-8.40 (m,
benzamide 2H); 7.68-7.46 (m, 5H); 2.57 (s, not
separated from DMSO).




benzam de 2H); 7.68-7.46 (m 5H); 2.57 (s, not
separated from DMSO). WO 2006/ 066913 PCT/ EP2005/ 013850
WO Sbemseanpl e- 1 HNVR Systenatic Name No. (408CTVER2005/013850
d6-DMSO) : S= 13.55 (broads) and 13.13 (broad s,
2-Chloro-N-[2-(3- together 1H); 10.80 (broad s) and
7-3 met hyl sul fanyl - phenyl ) - 3 10. 68 (broad s,
together 1H); 8.62- im dazo[4,5-b]pyridine-6- vl] 8.42
3.09 (broad d, 1H); benzam de 71§ gNMkyoad S,
1@5’“‘@%0 (d, MytemAtibNapt, 1H) 7.52-7.49 (m 3H):
7.4No.(d, |[1H): 2.58 (s, 3H) Chl oro- N-
2 e, Uan s S0 et =
- zo[ 4, road s|an
l oget her |b] pyridine-6-yl] -be 1zan(+bF‘EPélsiéﬁ‘é?§q§§br(’6d 5
il-H% 2 5(3 03|(d, 2H)hlorb-B4[2-(3d, 1H); togethkr TH&&O(&@](ded)i s) and
- (1H Benz
235 Yl ?egm?]u%wz 2) aylg% \/HE%&ggsrda%s, torggt'hgr 2@5” 8.62-
s, toget hemidadsdia- bhqyméu@-@flyl]] P- 6!4!2&1'1192}12,%09 ®resl ¢.9H);
(m 4ty |2~ Onl or BTSN Canitr b (aob M (HE 7
B= 10.98 |7-6 phenyl)-3H i ni daz )[7@25(;1 15 688 A491m)-: 3)H)>743
8. 77 (s) and 8.73 (s, together .LH) 8.(8AH .58k, :3H).
r87- Db pyridine-6-yl|-benzam d¢ 20%) D _865
- Onl oro- 11 ngOQ (I\.ﬂgp (Mo 1DIVISO Mz 5Dog 0s
or p_?gl i n{4 h r zl,}é n-éﬁ 1r(6r01aa s@hd @57 (brxgdtsh@gether
LH) ;78. 93 |(dP eryl) ey oids #2008 2PYd, 21 8.08(BAH); 7.64
t, 1H; 8. Bﬁ)y(rﬁlaneldS'JM]—&nZa‘}nldbd 7R 2P, 2R 80T 2H); 7
(d, 1H); 7.61-7.38 (m, 3H).
N-[2-(1H-Benzoimidazol-5- (400 MHz, CD;OD) : 8= 8.63 (s,
75 yl)-3H-imidazo[4,5- 1H); 8.53 (s) and 8.48 (s, together
b]pyridine-6-yl]-2-chloro- 2H); 8.35 (s, 1H); 8.13 (d, 1H); 7.81
y
benzamide (d, 1H); 7.67-7.34 (m, 4H).
2 Chloro-N-[2-(4-nit (400 MHz, d°-DMSO) : 8= 10.98
- O - - - - -
TOTOTRTLETATIATO (broad s, 1H); 8.77 (s) and 8.73 (s,
7-6 phenyl)-3H-imidazo(4,5- . .
O . together 1H); 8.59 (m, 3H); 7.87-
b]pyridine-6-yl]-benzamide 7.63 (m, 6H)
. m, .
2-Chloro-N-[2-(6 (400 MHz, d°>-DMSO) : 8= 10.76 (s)
- ro- - - -
) © . and 10.65 (s, together 1H); 8.93 (d,
morpholin-4-yl-pyridin-3-yl)- . . _
7-7 o o 1H); 8.51 (t, 1H); 8.36 (s, 1H); 8.28
3H-imidazo[4,5-b]pyridine-6-
b 4 (dd, 1H); 7.67-7.43 (m, 4H); 7.03 (t,
-penzam
yhbenzamice 1H); 3.72 (s, 4H); 3.61 (s, 4H).

blpyridine-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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yl]-benzam de (dd, 1H); 7.67-7.43 (m 4H); 7.03 (t,
1H); 3.72 (s, 4H); 3.61 (s, 4H. Exanple 8-1:

WQ@2hlavos N-[ 2- (4- net hyl sul f anyl - 12henyl ) - 3H | PFETIRRZDR)13850

5 hil2vridr |1 -benzam de a)

2- (4- Met hyl sul fanyl - phenyl ) -&-ni tro-3Hi m dazo[ 4, 5-b] p
yridine 5 1.0 g 2,3-diam no-5-nitropyridine and 1.125
g 4-met hyl sul fanyl benzoic acid in 20 ni

p&JleHH Qﬁﬂm}{decarﬁcﬂhg Eﬁtatbeéﬂl%&e@l By jfﬁ’t@at%n"\”m@ fiftrd o RBdue

ure Wwas cog g g&q oured into
M@Seanrreﬂne 39rmhagidieg ¢stled cgolgd gndyn FQRPYFenipemoved
298%%@)%1%%’@1’&5@2@9%%8&5&& an®Ghe qedidue hydr wxthel@ further
an

pitate iltration. The
fP'i‘rﬂécéf‘P i éﬁeﬁﬂféepsmgldg)tésgrgeog%o% i pyridine at
60 C, cool ed and insol uble conponents renoved by
f
L EM iRy e Bl R SR Y B A e
steps. Yield 0.656 g of 30% purity 5 b) 2-
(66%%*&'@%&@%&&%@ fr%m%hfﬁléj@llﬁ) hitd D:30b g of owdered tin
di ne- am ne 0. of the bro conp fr
eyygxﬁ;ps]u@egl Fci)m ér{alx(yrg 28 FB]betGMEE 44 mi ﬂ)nc and stlrred at
S8 mena&em ihis #he Hhixtute @Jaﬁ)ﬁoc?&i td rosvad Eermpwﬂduﬂeo dithted evith 50 ml
and, stir tr. 8 Al ter r m Xt Ar e
B0k 314 JHRT B sy B Wi lp Ot WY o "Riter and
medjhstedito grid 32 bleraédltloﬁhef fimlntlcrraa eResalinguptehipitate was again
di Hte&%ff\%vtep §91ampa%§‘ %ﬁlC?QQthQe ﬁﬁf&ﬂ@%@ge\t@oﬁ%d‘ 12 desidue
addi 1

tion anmoni a. Resul't] ng pr eCIqﬁ)@E was ag ai n
ere

f WPy éus@éveéfm msganol/ élﬁhﬂprorb%thal& 2:pp QEICE RgTe over a pad
f bf tihiat Q‘h\éﬂﬁtrﬁ\iaﬂl@ﬁ‘ﬁlﬁaﬂﬂ eva-ﬁbﬁatécESh&“ﬂ& redRse Q&S arH without

obistes Pyt furth ag ooy Fl4 VPare oL ebFpiFa Ty

evaporated and the residue used as such w t hout

{10 RUBL LRI oA 5 linA B 4, b iR 51

purit
zbmaw@el\p[z (4- met hyl sul f anyl - phenyl ) - 3Hi mi dazo[ 4, 5
-b] pyri di ne 6-yl]- benzam de 150 ng of the product

fromexa in 1.5 y roli done
PIheceoiiet fimaomel Babhin 1 Din gy N methifolidone
Z(NMR) rwadae radyd i hh ace lobeh wersemg ddedorobmazolyhehlomicd were added

d %%%rni[l%qlrg’ Qvats err\éﬁ tg'@ 1%?80 lwlltrl]lgwc;lﬁ%m}?ego&r{b%er% El dss ata}oom
amzlnpsqraturq r@gﬁ wéscoognetmm@eu Yrorie addadtandrstipOngriwas cypignued for
SQhMBBL 50 WRheThERRVE:s WRHEFenVACEUMdaNdadulith L&S tilURSMBS 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): 6=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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purified by chromatography on silica, eluting first
wi th di chl oronet hane, then with nethanol /

waolc@bhemoret hane 1:40. Yield 43 ng ' H NVR ( 400PG#HEP2005/013850

d6- DMSO): 6=13.51 (broad s) and 13.17 (broad s,
together 25 1H); 10.80 (s)_gand 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);
. 3 [

RB7043!

1 amidg- et hanesul fi nyl - phenyl ) - 3H i ni daz
o[ 4, 5- bl pyridi ne 6-yl | -benzarri de 110 ng neta-chloro
per benzoi c CPBA) oI Vv
C DT orarhiare Reendbicd i A S0 B isag ar ofh mi
Sdlihlﬁlat(&netﬁartﬂ aid dirfetsby Hltsaiout oven r(lagrﬂeélung sutfaGPBA)MI of this

to a : d
FRBHANCE T b f-CHERPURIARIEL 15k cEBRion 2P The groduc
nfrnmtetxe7t3gmpé ptcidoneasethangi o8 d i d\fiep dhmiantbe temperature was
aﬁ edUd BJ)IBQeN\E_gra@lﬂ@tajnﬁ%quﬁQrwa@@@x‘ithﬁfedﬁtgr Hh&herT B® min. The

vent was re e residue ch g.
oialYeaR g [RFY APArEE TSR CHEATEHPEABRREL P HLCR SRSt with
M&Hloﬂirﬁ&hﬁ{eoﬂiﬁi ﬂ%ﬁewlthrﬁﬁtﬂl&mhetﬁarﬁdnﬁnetamm @ncl@mmonia
4% % 6 nmg ' H NVR (400 MHz, d6-DMSO): 8=10. 84

§:24iq icl 6 oget her 1H); 8.62-8.50 (m 3H):
835(broads 1H) 7.83 (m 2H); 767(d 1H);
ﬁMRﬁ(g?\g WF{%'EDS ﬁsé? 4310, 84%159and'5f@71§3 s€tq et%er 1H); 8.62-8.50

anesu on enyl 3H- 1 mdazo
Cim e .1 (pAneilay HéLé 3 PgETs BT b 1955 o745 (m, SHD: 2.85 (s,

231¢hl or o- N-[ 2- (4- net hanesul f anyl - phenyl ) 3Himdao[4,5
-b] pyri di ne-6- 'yl]-benzam de and 55 ng Oxone in a
m xture of 1,5 m msthanol ozm vvater and.02m

chromat ography on silica, eluting first with

dB@ hhOONRLRARE|2- wﬁfétwnmlfaﬂylcﬂﬁeaylm hﬂm/d[was Eﬁﬂﬁhe -6-

Yi el d 85
(Bl ey 5t TOMEOYHEGA TR SEELAEN M PgRCl -l water and
( D,Q(lﬁﬂdlﬁiet}@rh@rlﬁaﬁﬁle(\bér@adrrsd at aget Mpeﬂ;h-d)lre Br 25hr6.OVomd was

h%c%'a') hrzlg %4 c(r pzr'ﬁ_gi%c:gj Qs tegdpy ]fWratl(zr% (]j‘d( ﬂlrt}ge'r_b purified by
chromatography on sﬂlca, elutmé first w1tlg dlchloromethane, 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



10

15

20

25

25 DVBO). Exanple 10-1:
N-12- ( 3- Ami no- phenyl ) -3H i m dazo[ 4, 5- b] pyri di ne-6-yl | -

WQ@2006h06@1D- benzam de 50 ng of the nitro-phenyl PCT/EP2005/013850

derivative fromexanple 4-4 in 3 m tetrahydrofuran
(THF)and 3 m net hanol were_fydrogenated over 20 ny
10%°d on charcoal at WD 2006/ 066913 PCT/ EP2005/ 013850
-58 roomtenperature for 45 mn (42 nbar ) The

o Ve?ﬁpe‘f‘?(ﬁréc fiok 4STmeid (20 imtand MRSAR) st Waé Riréred Bﬂné?l'd washed
The fil ratg mg va orated and the resjdue gﬁ% b
byith c egRob g Rp It (s SHEPaiperl cand nihirefosidiisl pur fied by
V\@irﬁﬁlafﬂg)(dphlyeﬁl C-Y8 @lPdili2@ imbhethalloNVR térAQ B tidelz Yield 20 mg
D6-DVSO): S= 13.05 (broad s; 1H); 10.89 (broad s) and

10.62 5 (broad s, together 1FD; 8.76 (s) and 8.67 (s)
altt NVIB 1 4Q(oMdl D DGt dret3. GHbroad, §1H);7.05% (brgadsashnd 10.62

ga‘%ﬁac{ broa 11—6@76 §ﬁd (é ¢ &hnd 8:68 (blcdd s hether A9); 7.81-

N7 [5?(@34%& |(Bried 6 bﬁy">|6)(t 3H)i b ek 4 549 (broad s, 2H).
5- bl pyridi ne-6- chloro-benzam de 10 ng of the product
f o ‘ :

te}_ﬂpg-bénzaﬁudeAfter stirri ng over ni ght the sol vent

was evaporated and the residue dissolved in 3 m

methanol. 1 m conc. amonia were added and the

mi & grad the prodect fiegn exampled- I geindisoiyed it Lmé dryrpiidine and 6

8‘ YEHH Shideide v@g@bﬂﬂe%vﬁ%f)ﬁ]t @%?Muﬁehﬁﬂﬁne%@iﬁg over mght the
r|f|ed by chro gr aphy . on

RP silic
PR 0TS FVARAIRIEY an JbF gesdug ﬂﬁwl%e in. Juor @l@ conc.
dOmbMB6) wee=adtidd aad (the aagtuse stirkdd foi Q. Wﬁat(lbbﬁﬁtinqjeraaﬁlde The

1 d t th 10. 17 15 8.
ahcavegatss&er a%alps a%{%cﬁ &d f’e_)‘? tﬂ'egpq’glfluf gurlﬁécm))’/ c!h;?og}?%?%?p}(ys()m C-
1H RPzﬂRsm?wzatEr rthagel)mixpure® Yied 73H)1g Exanpl e 12-1:

2- Chl oro- N- (2- phenyl -1 Hpyrrol o[ 2,3-h]p):ridine-5-yl)-

b

ST PR GO M ETIVSON: S5y 2 s AH D B brcagl) gnd 10.49
2(Eohd9; Bglh&H R-10i1t71(0,0MH ); Big3e(sPak® Q5 PACIYeRhIN; 8.51 (s,

a?ﬂa») ol 8 27 Ef‘h@g)a%qﬂf Qg g oereruan

phenyl acetyl ene were added. Stirring was contlnued at

y
chromat ography on silica in ethyl acetate / heptane

eh Ve itro Y- FhéhyRBynyBpyridin-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 ethyl 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 ml 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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25 b) 5-Nitro-2-phenyl-IH pyrrol o[ 2, 3-b]pyridine 0.843
g potassiumtert. butylate in 15 m dry

wORweHEspipyrrol i done (NVP) were treated w th BCT/EP2005/013850

solution of 0.855 g of the product from exanple 12-1a)
in 15 m WO 2006/ 066913 PCT/4P2005/ 013850 -59 NWP.
The m xture was stirred at roomtenperature for 12
hrs, then transferred onto a short colum of ca. 150

QNMPl Iga. m&@ﬁe%&@%%d%%o@ﬁl%%eﬁa%}‘é%F |1§1|Hr§/ tl%ﬁ Bansferred
hept ane, t ane ¥ acet oduct

c@fﬁpaﬁ sthﬁrgccﬁwath‘%&ﬁslﬁfae& glica, J he p ‘E:FtéY?d e&v%f{)&qaf%t&ﬂy with
tirﬁ‘? théiﬁlh‘éplﬁné“/s plib acetite WAt Peoduct |donailiniag fedttons were

h%%]le'é\tﬁg a%? (é\faagraltegl %%A B-Ae 6f:51$lhe cijl%petrﬁeg nbwwfar ef‘rlltrags)n and washing
2efRhe filtbr-resid pywitlho vafe? a8d bipsymd delded 655 g afthedit@oodmyt.of
the product from exarrpl e 12-1b) in 15 m nethanol were
hydr ogenated over 40 10% Pd on charcoal at room

t SrfpBhentylrl H-pygrolo(253- h]rPé'rldllf’f‘R::'S Magting¢ e was filtered and

t he product purified by chr omat ogr aphy on G- 18 RP
S|I|ca met han 10 Yle l,or,0- N-
ey g o S mbis Bb byt | S ed ] Vi ifgarted
10@39 4rrgng310%lm q)f ddzlnmial §ir mmreoemmfaeurkzeﬂz)') hae fThe mixture was
dh@cfs{?cll Xr?(gthlen rg' uct HKF(§%§ Ll NG dgd%) oqlgC 18 RP silica in methanol

of 0 were a
twmerYatldrl@mgd the m xture was sti rred for 16 hrs.
The sol vent was evaporated and the residue stirred

2 G SAR R R U b PYRP b P BHENE T EREie

renmoved under vacuum and the residue pur|f| ed by

RTS8y L P30 SRS o v
p2Epmg 2t dhie obiRizCyIvBlorieetade 4dledpt rod4n r&me(rd'@l@e NHzthe mixture
Cg%@i_lged%&% i gﬁé scﬂvrl?qil glrag’gvH;ﬁrat&pﬁﬁf éﬂ@ rrej_s%?.b@sh?re@&nth 3 ml

1 meshanol apd Jr 511 NOnQ._ z[rgmpglan@[r h]okly aétrﬁgm temperature. Fma?ly the
) saERYWvbrelrEmBYdd @ RE ZacdunPimythe reﬂdﬁ@p@ﬂéﬂb‘y%ﬂixﬂﬁﬂo@ﬁphy

gnrﬁﬂf({as éZ qrégltcggé ryp&!hoaﬁég)nsp rV]veerney cgl ec%legyal:ld further purified by

3pfepaieivh BPY.CeMBoXiy)d-13hegy| acet yl ene (6. 3g, 36mmol)
was added to a soI ution of 25 triethyl arri ne (1.92nm.,
14mm| 2- am no- 3- brono- 5- ni tropyri di ne

12)&“%/@12(@%@39)26%@64@&3) a §§\%It))g¢ih‘ﬁ 2L 788 (d, 2H);
(2.%3@35 (n,IBONBRY (& TH).

blpyridine-5-yli-benzamide

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
triethylamine (1.92mL, 14mmol), 2-amino-3-bromo-5-nitropyridine (4g,
18mmol), PdCly(PPhs); (966mg, 1.38mmol) and Cul (262mg, 1.38mmol) in
anhydrous tetrahydrofuran (80mL) in the dark. The mixture was stirred at room

temperature for 48 hours then concentrated in vacuo and dissolved in
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anhydrous tetrahydrofuran (80nL) in the dark. The
m xture was stirred at room tenperature for 48 hours

wo bma/oeontentrated i n vacuo and di ssol ved i n V¥TT/EP2005/013850

2006/ 066913 PCT/ EP2005/ 013850 -60 di chl or onet hane
(150n). The organic sol utiog was washed with water
(25nL), dried over MySO4, filtered and concentrated
in vacuo to 20% of its original volume and heptane

]gc?%%)rog@ﬁa&éﬂ@é?@gﬂ ethe Jagnit 85MkibANasHedsheVw@l WiteMBSmL),

e qar MesRdxflicse w@s%a%ﬁﬁw%fmww fo. 3% of ftponigipslyohme
- Ardyh x{b9(20511() 4vad Gher 4ddedi @hd)resultithNMRowALNd VA, filtered and

gg to glve 3 [? (? e{hlolgl(’y eghO)Jy) %hzgyletﬁynyﬁ g nﬂ'ro p’yrlhanZ y})armne

((UR2gn¥498 y3&)1H, d, J8. 0), 7. 30( 1H, dt, J1. 0, 7. 6), 7. 04( 1H, dd

dJl 2682) 415(2H t, j 4.5), 3.69 (2H, t, |
& (QESQ 314§M+H), 355 5|v|+

adrbﬁ\{;MRt(ﬂi)(p Hz_|_,01 @MSO) M3 (1H, d, J 2.7), 8.34'(1H, d, } 2.7), 7.39

[[—f; n§)27'§%t(|11H)I;H FB4.50%8D (mnteau ]]105755') t72(911r dlmgramarpi 0[26,3.2),
(0] er I dae
1%?4%9)"4@339%32% R 30’143#‘0;? 3-[ 3- (g
nethoxy et hoxy) - phenyl et hynyl ]
- 5N 5mol 2:1
e S P S SR SR YT b it e
(75m.). The m xture was heated at 7OC for 16 hours
UHRA (3-(Lndef gzlw%@ Phédy18hikSTRIE rbId [ M8 bYsyridlhe 15

m Xt ure was ured'onto a pad of silica and €l ut ed
with ethyl acetate then 10% methanol in ethyl
apetadin IS uedhadn( mssgv\ﬂoenﬁﬂmemsraatﬂedi thb i sedeticn b 35%(2-

f th d 30m. N
o g S PP OEu R PRI, .5 S, i
a?:Al onidtize [08 te(t@thy@tolﬁm(y aed Idmy%ykﬁh@wﬂlfﬁe %79mk ). dhe phixture was
Y a':c&i %[ %Kg (8?1] P(}'Bb&jr'i erl %-Ae?tgt*ral%%@fura%os?as&e%ec( ﬂp%cuo T};e
gimyxtufel pps Houted optay, pavl ®2lllra5l@d(€imed yith sthygacetatqthen 10%
apRthatol in §h‘,11 acdta®®) The oﬂgan{cg- keréSdoncbnt@hed #vacllto 5% of their
3012%11’1’(113}4)]121%’})6 q]gswgtﬁ _(3érgéi)wa§1%ldf<%mfﬁ g'%sgl]garctl\/l){enge sg)lld was

afietredi tandl ejried) to afford 2-[3-(2-methoxy-ethoxy)-phenyl]-5-nitro-1H-

?R&%@%ﬁ%ﬁ?ﬁ@gg%ﬁﬁggg&%%’Phenyl] 1H pyrrol o[ 2, 3-b] pyri d

m xture of
2-[3-(2- et hoxy- et hoxy) - phenyl ] -5-nitro-1 H pyrrol o[ 2,3

- "INV [db® 81K dP-DMEO): %_219)888(@1 kY, o4 poMo@ry A&, §9) (IHy d, J

ﬁé{% ”7°5'(2s§r§ LSS R SR

8.1),4.15 (2H, t, J4.6), 3.65 (2H, t, ] 4.6), 3.25 (3H, s).

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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15

then cooled and filtered through Celite(r). The
sol vent was renpved in vacuo and the WD 2006/ 066913

wEROnbAER005/ 013850 -61 residue dissolved in epdiyEP2005/013850

acetate (30nmL), washed with saturated sodi um

bi carbonate (15nm), dried ovgr. S, filtered and
concentrated in vacuo. The <crude product was purified
by col um chromat ography (Si 02, ethyl acetate) to

afefiand dlssolved in ethyl acetate 30mL), washed with saturated sodium
et hoxy) - rrol o[ 2, 3-b] pyrid

|m;gb9qlaé?n(h’gn d(lfdzger ygg@nyﬁi@rﬁmnﬁ £95° ted 10 vacuo. The
@@Qducﬁwaﬂpﬁﬁﬁeﬂ Iy, c&&mnkh?&nét’b@kapﬂy (,61032, @hyl acetate) to

7alFEq?fd d. 5-0 - -g’%_'me G- e(}icpfy glény?]ngf}frgh?)l? 30%)p¥gdm(slﬂamme

d(,lZg,ﬂ)%) 4.8 (2H, br.s), 4.24 (2H, t, j 4.6), 3.76

(2H, t, | 4.6), 3.40 (3H, s). M5. M= (ES+) 284 (MH)

10

2 TENNR 460 pMpHP3A DMSEDh&x YL ERHAKY ) pRENA- A bk Yk FeBo7-50

[ &3 nSi AL (dm% iat }ého) bieIBZ@llH deJ 3hs, @gg(lﬁ-l aclmoqq 7, 8.0), 6.75

S

O beal A bR AN, CH8L AT e R D

conpound. 'H NWMR (400 MHz, d6-DMSO) : 6= 12.12 (s, 1H);

10,5 1 8.37 15 1

hspbuts %335@845&3%7(38 (tH) 1H): 7.00 Eg 1E)|); 6. 94

(s, 1H; 4.21 (t, 2H); 3.72 (t, 2H). The fol | owing

I (BB et o PR AR B DA o P Sfpyridine-5-y-

shezamids ¢ Nane No. 2- Met hoxy- N- ( 2- phenyl (400 MHz,
d6-DVBO) : 6= 10.23 (s, 1H) 8.51. (broad s, 1H);

8..46 1

SYP e i sie S LSS L - ohgb i Bl o
7d38rilzectfenmm;ﬂe1:(ﬂto iehd; thanﬂeccqmpoqmb 7.10 (t, 1H);

7.00 (s,

'H-NMR (400 MHz, d°-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, 1H); 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
N Systematic Name
0.

(400 MHz, d®-DMSO) : 8= 10.23 (s, 1H);
2-Methoxy-N-(2-phenyl- | "0 1\ ad's, 1H); 8.46 (s, 1H); 7.97 (d,
12-3 tH-p ,yr,mlo[z’s' 2H); 7.72 (d, 1H); 7.58-7.46 (m, 3H); 7.38
b]pyridine-5-yl)- (t, 1H); 7.22 (d, 1H); 7.10 (t, 1H); 7.00 (s,

b id
enzamide 1H); 3.95 (s, 3H).




1H); 3.95 (s, 3H). WD 2006/ 066913 PCT/ EP2005/ 013850
-62 Exanple- 'H NVR Systematic Nane No.
W@ 2006603 or o- N- (2 (400 MHz, d6-DVMSO : S= 11.B6I/£B2005/013850
1H); 10.39 (s, 1H); 8.20 (s, 1H); 8.14 (s, 1H);
phenyl -1 Hpyrrolo[ 2 ,3- 12.A b]pyridine-5-yl)- 7.74
(d, 2H); 7.59 (s, 1H); 7.48 (d, 1H); benzam de 7. 38
(d, 1H); 7.27 (t, 2H): 7.15 (t, 1H): 6.76 (s, 1H).
Eﬁghﬂ;’lp_- 6-nmet hyl -N- (400 Mz, d6-DVSO) 'y 9mRL2. 25 (s,
1H); "12-5 ( Byphmatit Nahte 10,69 (s, 1H); 8.49 (s, 1H);
8.44N¢s. 1H); pyrrolo[2 3-b]pyridine- 8 03 (d,_ 2H):
1.57 (t, RH); 7.50-7.39 (m (56WMHzlpaﬁmm$<d)e SH11.98 (§3H);
(s, 1H): . 64 hlomyN-400| Mg . 6 RS s Biyd2dl 10
(o 1 | MybRalippstmtan no olb3ata S dafy Byl o
gs, 12H) ; d’] 4 o IB 1y|7)74](ld!,—1i;¥},r7cﬂ9d[s Z}B), 788 88 1H);
S, 1H);81(’1§r11!ll Y 01( 2
4] pyr i di ne- 5- ylJendamite60 (d, % 82@”51}1 7% (6300%5 7“}5&”{)’
(t, 1H): | met hoxy- benzani de|7. 09 (d, 2I5|)76 61
IH; 3. 86 (23Ch tH 3t MH d*-DMSO 6— 12 25 (5, 1H
3- Met hyl - ﬁ]E%ny'i“% 9'400 s ZDN§ % 5 (s, 1H);
(s, 1H; phsnylily- 8. 26 1?§9 (s 136, lé 81%4)(8’ 1H);
%Hﬁlyr rol O[p?}n%%]a [2,3%] @dnﬂw i dgm)g 8;23H), 756718 2Hs)7 amd 39 (m,
. S, ftoge
(Im Al(—!); g g— Srb engay 1.;1§m,,| g‘}i)n}Obst_s') IHY 224%(5,
(400 MHz, d®-DMSO) : 5= 12.08 (s, 1H);
N-[2-(3-Acetylamino- 10.17 (s, 1H); 10.07 (s, 1H); 8.47 (s, 1H);
126 phenyl)-1H-pyrrolo[2,3- 8.33 (s, 1H); 8.10 (s, 1H); 8.01 (d, 2H);
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).
(400 MHz, d®-DMSO) : 8= 11.92 (s, 1H);
2-Methyl-N-(2-phenyl-
10.14 (s, 1H); 8.26 (s, 1H); 8.19 (s, 1H);
1H-pyrrolo[2,3-
12-7 o 7.76 (s) and 7.74 (s, together 2H); 7.33-
b]pyridine-5-yl)-
. 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);
2,4-Dichloro-N-{2-[3-
10.75 (s, 1H); 8.56 (s, 1H); 8.50 (s, 1H);
(2-methoxy-ethoxy)-
7.95 (s, 1H); ) 7.84 (d, 1H); 7.74 (d, 1H);
12-9 phenyl]-1H-pyrrolo(2,3-
o 7.68 (dd, 2H); 7.52 (t, 1H); 7.15 (s, 1H);
b]pyridine-5-yl}-
. 7.08 (d, 1H); 4.35 (t, 2H); 3.86 (t, 2H);
benzamide
3.49 (not separated from H20).




1H); 2.23

(s,

3H).

2- Chl or o- 5- met hoxy- N

{2-[3-(2-nmet hoxy- 12-8 ethoxy)-phenyl]-1H pyrrolo |

W@ 2®6l06d91pyri di ne 5-yl}-benzam de PCT/EP2005/013850
2,4-Dichloro-N-{2-[3- (400 WMHz, d6-DVBSO) : 6= 12.28
(s, 1H); (2-nethoxy-ethoxy)esl.0.75 (s, 1H); 8.56 (s,
1H); 8.50 (s, 1H); 7.95 (s, 1H);) 7.84 (d, 1.H);
7.74 (d, 1H); 12-9 7 . 6 8 (dd, 2H); 7.52 (t, 1H);
B _H; 7 . 08 08 (d, 1H); 4.35'Gtwpat); 3.86
(It 5&1?8 bersysteindec Blad? (not separated from H20). WO
006966913 PCT/ EP2005/0138%0 - 63 Exanple- ' H NMVR
Systematic Name No. (400 MHz,(406MMWED-DMSS) 18= 99.96%s, 1H);
1H ; 4- wevuaMx;hoNy{I\ES:{ $3(2- 13 &3( g ,1%0- 8“4]9 S (s 1H)-
1) 8. 24) (S il MElOXY e RO%yy 1D ae0 (s 1H); 8:24 (s, 1H);
henyl)-1H r5°1)}§ [2, 3 %3;94 L4 (0 )79 67, 20 72001, 11D
7 1 ppenylly ?P)’(rd’o X I—@ 615&?(111{
1H; b pyru chjppridiny shyl)-4. 1 (i (é‘H? B9 s tPPg g, 11
3. 64 (t, beenzag95 27 ‘Ehbft %Hbéﬁ&?t(édm)r da# (1, 2H);
H20) . (400 MHOTEEHE0) 1 (8= 12509 Sepabihd from H20).
I 5Dmethoxy=N{2=13 1026 (s, 1H) ;. 847 (S, 1H)
d 31 (s, MF): (2 met hoxy- et %9 MHF2 85 IS QA= )1 2884 LH:
9.52 (s, @gelbhﬁéth&blm {212- 11 1pheny, 1) 184 pys; 1E);E 2, - 1H);
7138 (t, 1H)(2 metﬂ'oxy ethoxylib 7%% ({)rso’ad]s';_gﬂd 5.52 (s, together 2H);
12-11 phenyl]-1H-pyrrolo|[2,3- 7.38 (t, 1H); 7.16 (s, 2H); 6.99 (s, 1H);
b]pyridine-5-yl}- 6.94 (d, 1H); 6.74 (t, 1H); 4.21 (t, 2H);
benzamide 3.85 (s, 6H); 3.72 (t, 2H); 3.35 (s, not
separated from H,0).
, (400 MHz, d®-DMSO) : 6= 12.13 (s, 1H);
3,5-Dimethoxy-N-(2-
10.26 (s, 1H); 8.48 (s, 1H); 8.31 (s, 1H);
phenyl-1H-pyrrolo[2,3-
12-12 . 7.96 (d, 2H); 7.49 (t, 2H); 7.36 (t, 1H);
b]pyridine-5-yl)-
] 7.16 (s, 2H); 6.96 (s, 1H); 6.74 (t, 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-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 separated from H20); 2.47 (s, 3H).
2-Methoxy-N-{2-[4-(2- (400 MHz, CD5;0D) : 6= 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);
b]pyridin-5-yl}- 7.20 (d, 2H); 6.88 (s, 1H); 4.33 (t, 2H);
benzamide 4.20 (s, 3H); 3.92 (t, 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-
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b] pyri di ne-5-yl}- 6.94 (d, 1H); 6.74 (t, 1H); 4.21 (t,
2H); benzam de 3.85 (s, 6H); 3.72 (t, 2H); 3.35 (s,

woetos/oe@par at ed from H20). 3, 5- Di net hoxy- N- ( 2PCT/RPIH05/013850

MHz, d6-DMSO) : 6= 12.13 (s, 1H); phenyl-1 H pyrrolof
2,3 10.26 (s, 1H); 8.48 (s,.44); 8.31 (s, 1H,; - 12-12

b] pyridine-5-yl) 7.96 (d, 2H); 7.49 (t, 2H); 7.36 (t,
1H); 7.16 (s, 2H); 6.96 (s, 1H); 6.74 (t, 1H);
bxﬁ%afH-%BNq [83- lgﬁyrlcﬁhDZ yl)JiJ'hél%rlI &&aznluéibb(l MisatidtDaction an

'\ﬂ_lzsheggzqtl 'ili_ﬂmogn@é‘zt(age m_assmgg é‘@t 3 ho}é%iﬁ‘sp 111?%3#1(3 PZ- 21is

pydedéed:o[ 2, 3- bj pyridine- 3H); 7.48-7. 35 (m 4H); 7.02

(s, 2H); 6.97 b5-yl}-2-nmethyl- (d, 1H); 4.25 (t, 2H);

3.76 (t, 2H); 3.36 (s, benzam de not separated from
H2@paradon pf Ns[,?) BHyitrozLHApytrolof2,8eb] pyriding2>yl)-phewyl Mrpetamide
CD3OD) : 8 8 49 (s, 1H); rret hoxy- et hoxy) - 8.44 (s,

1H): 8.09 1H): 7.94 %

phRiAss iy J?W]WFQ of 22 2pmpeply twaSﬂfdedﬁosaaS?l&tlomf N-[4-(2-
Tardfhol3-nit rlﬁl}lm‘?lbﬂiyﬁylﬁpﬁkﬂy'l] dceZdnidd, (124}, 5mn8d) (i8,a 2:1
1[;;Xtu1§ %é eﬁtgxhyérggfu B@Wg‘néqg&lﬁ){g’xam(&é (%}Q‘IL) 3l“he m(nxture was
NhehBed(8-78C6EtHyt dfrhnarsphemnthe) tetrrhysirofupdro w2y Bendveytrii dizque- The
mﬁthll‘ezwals (g {1) ao??dlqggﬁ}'ldo? l’lgé agﬁ%ﬂﬁ&?%&”f’d%}%&ﬁwolw ethyl

exa
(%stéiltfyl Ehe nr.g)apwe eraeencgniaried in paguado e ok thaii ergipgl volume

P%\EE) )astfz% eM'dE@ ’fl@ NE112BOBLB6 9dIR1 was filtered and dried to
nﬁqrg BT i@rratléi gyrafWr P aInridinyvlisrbal racsididri (018

bggowsy.cl i sati on reaction an higher equinolar anmount of

base (potassiumtert-butoxide) as in Exanple 12-2 is
needed: Preparation of

NH-NNIB-(ADQ M4 HE-DMFQ): SE2287K] Py ) #0-H2 OLH)1s), Spkéedh 1 22-5),
cgbanideq, j 2.5), 8.24 (14, s), 7.70 (1H, d, J 7.8), 7.63 (1H, d, J 8.2), 7.50 (1H,
app. t,J7.9),7.10 (1H, s), 2.15 (3H, s).

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

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); 10.56 (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:



5 Pot assi

um tert-butoxide (2.25g,

a solution of N[4-(2-

20mvol ) was added to

W@eioaoed1ni t r o- pyri di n- 3-yl et hynyl ) - phenyl ] - acECBRPZIO5/013850

(1.48g, 5mml) in a 2:1 mxture of tetrahydrofuran
and di met hyl f ormam de (75nl)g5 The m xture was heat ed
at 70C for 16 hours then the tetrahydrofuran was
renoved in vacuo. The mxture s poured onto_a pad
cf Si | LCcl and eluted wth 10% netihanol in gyhwir10
e The org,@[gnqaiicw,ﬁe concentrated in vacuo to 5%
c_f tNei r {ori gi nal vol ume .and watler (3QnL) was added.
e??o:gbm tant—orange sofid was fi |(4‘85‘13V?H?,ndq-15]M 8? £0 1204
N[ 3-(5-Nitro-1Hpyrrolo[2, 3-Db] pyr i@ H-12-19J6))($:)h]31r)y101}66(s,
get am de |( IN-04.93-Ac6§Mmino-phiivR -( 400 %%qg%@ls gH)
]2.]227 élH, bﬁ) 19. 73l§]1H1“dS)— i ﬁ;
q. ol {9 H| HIHy I3RS * 78976, (H7.78,(d] 1H); 7.70-
7 , 7.63 (]2—,|4—d¢k;hl(}r082eﬁ)qmﬁ1650 ( %q) 5’63 d711-g2749 (t,
7.10 (1H,| s), 2.15 (3H, s). Ms: M ]é% :9) J{ MEH)',
338 (Mradetonitrile), 593 (2MH),| 8 )(J r@#fi})IH)I\IZ 18(s, 3H).
[ 3—Acetytamnro-—phenyt)—tHpyrrolo {2
dyri di ne-|5-yl ]-2-chl oro- benzam de(4@©|Mﬂé» BHMEON HF 012,11
gonmpound |was reduced to the amng c rrgqud 1218 1H); 10.07 (s,
subsequently acylated with 2-chllo ]&g ri
descri bed iN-[2xXargkglagnitophenylil d g i? )( Eﬂégrﬁégdﬁ’g&)’
'H-MVIB7 40@H 18 3%@ dinSsvit 2. |14.725(d, 1H);;7.7107.56 (rH s3H);
1) .~ 10. 97 Wm ¥ 91 (; yg 7% 021£5; }_gﬁ) H);,7.10 (t,
c PR (m 27fo OGYbinzegnelH) g (&AM g1 (dy LG T
flol | owi ng exanpl es were obt ai ned |i n1dhd# Ud@ulé{)f, é§ﬁl(bﬁH)
as descrijbed for exanple 12-15: WO 2006/ 9669l31y).
RCT/ EP20Q5/ 013850 - 65 Exanple- 'HNVR Systematic
NarrelNo: (1610(1)6I\/Hz, dﬁ; Dg/BOé 8A= 12I %OMHz,dEH))MSU) 69 12.28
PITAREAA IR Skt S LE DR (T
1IH ?i/rgol o% % Blp Zéfaé?n %’ fﬁal 7. 89H{|;8,5110s)) 2H)7 828 ({,dH);
1H) 121870 1H-pyrrolof23-blpyridin=5l- 1) ) 1) 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, 1H); 10.39 (s, 1H); 9.93 (s,
N-[2-(3-Acetylamino-phenyl)- 1H); 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,
2-chloro-5-methoxy-benzamide 1H); 7.27 (t, 1H); 7.08 (s, 1H);
6.96 (d, 1H); 6.67 (s, 1H); 3.70 (s,
3H); 1.95 (s, 3H).
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2, 4-di chl oro-benzamde 7.66 (m 2H); 7.63 (d, 1H);
7.49 (t, 1H); 6.96 (d, 1H); 2.18 (s, 3H). (400 Mz,

W@ eobh&@)3 S= 12. 11 (s, 1H); 10.17 (s, 1H); 10POWEP®)5/013850

N-[ 2- (3- Acetyl am no-phenyl)- 1H); 8.43 (m 2H); 8.09
(s, 1H); 12-17 1Hpyrrolo[2, &bl pyridin-5-yl]- 7.72
(d, 1H); 7.71-7.56 (m 3H); 2-nethoxy-benzam de 7.70
(t 1H) 7.21 (d, 1H); 7.10 (t, 1H); 6.79 (s, 1H);

16133H); 2.1.0 (s, 3H) (400 MHz, d6-DMSO) 8=
1H),.10. ;
. MAEAR o L IR
8bﬁ>jm(iﬁl, 6-3H)2-clBloZObérzamidd) ;
2-chl oro- 6- et hyl - benzam de 7.72 (d, 1H); 7.68 (d,

1H); 7.55- 7.49 (m 7.44 (m 1H); 6.93 (s, 1H);
2a)4% (34 Difdeyro- mueaxl)(%nhl)n@r@H lm(cga@o[%ﬂ:%]pmi@h&vsg) : 8I;|)
11. 99 (s 1H); 10.39 (s, 1H); 9. 93 (s

3- Acetyl am no-p

;. 7.95
(&BO B3 dli@1&©5meWFlg1“6[@é Otﬁ?ﬁpg/ ! ‘&ldffﬂ@r epzalgehyge were
(Zﬁlr;]el:ElH)l 607m¥'rilutt§](ﬂ)enﬂe|rﬂz at 71686 6026 hrs The solvent was removed under
-C or o- nme
(gacuiyy) an éhegges%g cﬁmnl%ze%] %§O (r'éP pir'_ﬂme gg 8 ((J,'H%‘he l tlon was
1c@fied 5, arB e bawD P2a0H065e@uBCTACRI06E) ly1fi8500n a@@ ‘dried to

E@@Q{Rjgﬁg&? %ntl Pg&ﬁcf') am no] - 3-fl uor o- phenyl }-3Himd

azo[4 5- b] pyr| di n-6-yl)-2-chl oro-benzani de a)
X% -Aubkd- hﬂ@n&r%?ﬁﬂﬁxﬁa&‘[‘ﬂﬂb&ﬁy&ﬂnl Qi-f}\)ll@nyl -bis-(2-methoxy-

b] pyri di ne 00 g 2, 3- |amno nltropyrldlne
aﬁta‘y]@ ag@%@ 3, 4-di f | uor obenzal dehyde were stirred in
60 m nitrobenzene at 160 C for 26 hrs. The sol vent

s e??ér{i?g) ne&g[p}géﬁ%%“%%”ﬂ{ fda&&@'sdHprS’ asROlVedn Rimp
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
b]pyridin-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, d®-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, CDs;OD): 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).
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cooled in an ice bath. Precipitated product was
isolated by filtration and dried to vyield 0,5 g of

w0 twenéwix product. 10 b) PCT/EP2005/013850

[ 2-Fluoro-4-(6-nitro-3Himdazo[ 4, 5-b] pyridin-2-yl)-ph
enyl]-bis-(2-methoxy- ethyl)samne 0,5 ¢

2-(3,4-D fl uoro-phenyl)-6-nitro-3H1mdazo[ 4, 5-b]
pyridine, 0,1 m NW and 0,51 g

bj gﬁglamhoxyet hyI) am ne were heated to 170 C with

n 1 Vol a | ere d
Ao e ey R e B PP g Y B fmidS R 45
chipyridimépygienzarhidest on silica in di chl oronmethane /-
met hanol m xtures, and subsequently by preparative
HPLC. Yield 42 ng of the title product N-(2-{4-
[ 8 35(2 Chiowe-pusiginet-Hiht-nire-ddjimidazo(dbs-blpiding } - 3H-i ni d
azo[ 4,5- b] pyri d| n-6-yl)-2-chl oro-benzanm de 20 The

above nitro co was hydrogenated tq the ani no
cYRD BLARAT SN e deis %‘gtf%htef‘%l“gléyé?'it giaryge from 2-chloropyridine-4-

2carbboiio bad 20y b shdiamintes-astrolgsilinded for 4-9 to give

the title product. 'H NVR (400 MHz, d6-DVMSO : 6=

10.77 (s) and 10.66 (s, together 1H); 8.54-8.47 (t,

2b)) (3-Medivxy-proyl H4-(67niddo- FH 8 Midazp[42Hp) pyFidd& 2¢yd) -pyirkdin-2-yl]-
Tafifhe(d, 1H); 7.55-7.48 (m 25 2H); 7.17 (m 1H);

3.53 (m 8H); 3.25 (s, 6H). (400 MHz, CD30D): 8= 8.27
(broad s, 2H); 7.79 (m 2H); 7.14 (t, 1H); 5.02 (m

1Hpo g3485 ol B 2-Chid-hygidimnatyl &M&S@ﬂlrﬁfd@iﬁ[%%yndme

]és{lgfr]&'( grnhigpi/ Iy\o e%h}gpyrr(g6 O:II’-lg ? 20 5/101%385 (13" mmol) 3-
2aetoayprodylf v wel- hettétbxy -200 dpyih aemckus@d pyssél dinna 4nigtgwave
gﬁ&f)"f&a%@ r[nlh %hebsglr&rwgl ﬂ:rr?o %i_kl.}nd'ep%&ﬁﬁdagﬁd‘flhe residue

p%@?ﬂd@n@ m@urppéé%ﬁé@ﬂaé a@Pé%Ié Angap nflG% asnagopp 61Cd. The HC

Sfaﬁusg Wagsdp a@m@&@mreﬁgﬂ% hﬂihlﬂ%]ﬁ{ b aAdesH ok EorRChEnRAh. The
I am No ntro

( éﬁi«}g{%&ww&a@ﬂ yasye Xtre%efﬂmtbgl gjerpmetar o1 dshy s Ric ghases
Nwereydombiyddi zdmldrd-riédyE\]a-poﬂmonend cHﬂ)ngat()gkaﬁl‘@r ofithé yesidue on silica

;Zgll(eﬁlzé)%lce%t%/_rgytfl rgol m1x elzs)gage Eg rﬁg bg’gﬁkeiti?iie%?gﬁcﬁ’ 5- b] pyr

c) 2-[2-(3-Methoxy-propylamino)-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-yl}-3H-imidazo[4,5-
b]pyridin-6-yl}-benzamide

170 mg (0,57 mmol) of the above amino compound were dissolved in 3 ml 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 ml



10 in 12 m dry N-nethylpyrrolidone (NWP) and 1,18 g
(13 mol) 3- methoxypropyla mne were heated to 200 C

wo moa/0eddesed vessel in a mcrowave reactor fopCBOPIDFI013850
The sol vent was renoved under vacuum and the residue
di ssolved in a mxture of 20g4 ethyl acetate and 30
m 5% aqueous HCI. The HC1 phase was separated and
brought to al kaline pH by addition of conc. ammoni a.

Tbieﬁl& adds?bhﬁemwg@iv@i RhdShe Waskteret Wac tsaekedd foh another hr.
C orone an e or anl C ases
L PPar R Ana g RSP AR D SRt et Rl AR SR e e pglgniR ey gave

r s ey ef tie t8lelpreducti n et hyl acet at e/ met hanol m xtures
gave 480 ng of the title product. c)

2-[ 2- (3- Met hoHé-pﬁropyI am no)ér%ri di n- 4- I1-3H-i m dazo|

4, B-NBYIBy(40@QiM dy PO 52013THe (wisadel 344 tso tegsthss Uit 10.80

\A@&ogcﬁsiq%dsw( dndHs P wﬂs,eégeqféqmbmls (@ 1@()37“65% 1H);

1-1 an y.on sil calnet
280 IOt Bt Oab 248D o8 b 1 plebanees
P UB0)23. Sh (92BN N3.33 2m, hotZeparated from H20) 3.26 (s, 3H); 1.81 (m,
(ZI-_IgEt hoxy- propyl am no) - pyridin-4-yl] -3Himdazo

b] pyridin-6-yl}-benzam de 25 170 ng (0,57 mmol)
of the above am no conpound were dissolved in 3 m NW
and treated dropwise at 0 Cwith 157 ng (0,85 mmol)
2-chl orobenzoyl chloride. Stirring was continued at
roomtenperature for 2 hrs, then nethanol and a few m
WD 2006/ 066913 PCT/ EP2005/ 013850 -68 of conc. anmoni a
were added and the m xture was stirred for another hr.
Evaporati on and chromat ography on silica in ethyl
acet at e/ met hanol m xtures gave 115 ng of the title
product. 'H NVR (400 MHz, d6-DMSO): 6= 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, 1H); 7.60 (d, 1H); 7.57-7.47 (m 2H); 7.22
(broad d, 2H); 6.82 (broad s, 1H, exchanges wth
D20); 3.43 (t, 2H); 3.35 (m not separated from H20);
3.26 (s, 3H); 1.81 (m 2H). WD 2006/ 066913
PCT/ EP2005/ 013850 -69- List of References
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WD 04/ 024897 WO 04/041823 35 WO 04/ 085436 WO
2006/ 066913 PCT/ EP2005/ 013850 -70 Patent Clains 1 A

W@ oopoeas according to formula I, R2 R3 H a PCTZAP20B5/013850

> RLi N H formulal 5 wherein, R is a phenyl
group optionally substituted;yith hal ogen, cyano,
nitro, amno, -C(O OH heterocyclyl, -0-heterocyclyl,
-S(0O) 2NH2, - X-al kyl or-Y-cycloal kyl; or a heteroaryl
group optionally substitpitesdt @aids 10 hal ogen, nitro,
am no, heterocyclyl or -Z-alkyl; and all alkyl groups
are optionally substituted one or several tines by
hal ogerompydindxecprdihgexfprmalailno, al kyl am no,

di al kyl am no or al kyl sulfonyl; X is a single bond,
-NR-, -0-, -S-, -CH2-S(Q)2NH, -NHS(0)2-, 15

-S(O 2NH, -S(0)2-, )-, -NRC(O- or -C(ONR-; Yis
-NRC(O) - or -C(O N Zis a single bond, -NH or-0O;
R is hydrogen vvherHel n the al kyl is

optionally substlt Atinmes by
hal ogen or al koxy;/\iD 200 5/ 066 |13 P / &)az.qQS/ 013850
-71 R’ O
N
formula I
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-, -CH;-S(0),NH-, -NHS(O);-,
-S(0),NH-, -S(0),-, -S(O)-, -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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R2, R3 and R4 independently represent hydrogen,
hal ogen, cyano, nitro, am no, hydroxy, am no, al koxy,

wa@bdogledvino, di al kyl am no, al kyl, wherein thepPel/kpi005/013850

and al koxy groups are optionally substituted one or
several times by halogen; 5. Ais =CH or =N-; and al
phar maceutical ly acceptable salts thereof. 2. The
compounds according to claim1l, wherein RL is a phenyl
gr oupRYRE hpaal | Mnééﬂéﬁﬂéﬂtlytr@ﬁeme hyd}ogéﬁ eelog@f, ey @iloahito,
one or two tines g¢th 10 ha g@@ﬁy b‘f L0 Tkyl,
“Q(0 0, het draaganyory, amihey Iy afivlaiting faggping, alky
het er oar yl gndupmnpheﬂhﬁhhya&mbsgwup$adopnendWsuhnnumd
times with eter and all al kyl
groups are op e&ﬁgﬁ%ﬁh%’(g% g%#one or two tines by
15 hydroxy, al koxy or dlalkylanlno Xis -NrR-, -0-,
-S-, aS(0) 2- i =8 Qsr =NNRC(O - or -C(ONR-; Zis a
single bond or -NR-; R is hydrogen or alkyl, wherein
the al kyl is optlonally substituted one or two tines
by al kil prRemEeeuaiasllyRcdptdbipantseietdoy. repr esent
hydrogen, ‘hal ogen, nitro, amino, alkoxy or alkyl; and
R4 is hydrogen. WD 2006/ 066913 PCT/ EP2005/ 013850 -72
32. ThEheomppumds aaocdingitndaimol,ofterem1l, wherein R is a
phenyl group optionally substituted one to three,
preferably one or two times with -X-alkyl; and the
al kyl Rgroup ii§a pépwl &P gptionplbt ﬁubeﬁtéafdmé tephregypreferably
times by al koxy ; 5 XdeSortWo tlﬁ’feszRC(O) Ris
hydrogen; R2 and RS | adependent |, {oR: €58, nISEsT
-S(0),;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-, -S-, -S$(0),-, -5(0)-, -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, alkoxy

or alkyl; and

R* is hydrogen.
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R4 is hydrogen; and Ais =CH. 10 4. A conpound
according to claim3 selected fromthe group

w@ensieding of : PCT/EP2005/013850

2- Chl or o- N- ( 2- phenyl - 1H-pyrro| o[ 2, 3-b] pyri din-5-yl)-be
nzam de;

2-Chloro-N-{2-[3-(2- methoxy ethoxy) phenyl ] -1H pyrrol o
[2,3-b] pyridin-5- yl}-benzam de;

235 Vet igxdomibduddphebpding td-dify Qhrefezn 3- b]

pyri di n-5-yl)-benzam de; 15
2,4-Dichloro-N-(2-phenyl-1 Hpyrrolo [2, 3-Db]

pyri dk'n-5-yl )is h)phetﬁlh'gmdmp optionally substituted one to three, preferably
2- Chl or o- 6- net hyl - r [

oyridi n-5-yl ) - benzani (oé Bp?\ﬁ_y inrbSWRtY 5(041184 a%d?ﬂhpllkyl group is
[ 2- (3- Acet yI ani no- phepyiphallygubstitnist ohe otvy) ppes by Hkexy;
'] -4-methoxy- benzam de; 2-Methyl-N-(2-phenyl -

1H pyrrolo [ 2, r|d|n5yl) benzam de; 20

2- Chl %r o- 5- wéfh%x?ﬁ‘r@l C&)-

[ 3- (2- met hoxy- et hoxy) - phenyl] -1Hpyrrolo [ 2, 3- Db]
pyrid n-5-yl % {}enzamde 2,4-Dichloro-N { 2 - [ 3-
(2- ma hoxy- et ABYYPEbhenyl 1 -1 Hpyrrolo [ 2,3 - b]
pyri di n-5-yl } -benzam de; 4- I\/bt hoxy-N-{ 2-

[3-(2g r I < .
pyridi ]r;%td%gxé o8 ;%9@%%%@&%&1‘3‘5%/&6%%%5 a%k&yl%} alkyls
PCT/ EP2005/ 013850 -73 3, 5-Di met hoxy- N-{ 2-

[ 3- (2rfret hoxyis Bydrexsn; aplienyl ] - 1Hpyrrol o[ 2, 3- D]
pyridi n-5-yl }-benzam de;

3, 5- Di met hoxy- N- ( 2- phenyl - 1Hpyrrol o [ 2, 3-b]

pyri dAn-5-yl )isb€izam de; N-{2-

[ 3- (2- Met hoxy- et hoxy) - phenyl ] -1Hpyrrolo [2, 3-b]
pyridin-5-yl}-2- 5 nethyl -benzam de; 2-Met hoxy-N-{2-

[ 4- (2Aretiponyd @tcmyieyg topiheiny} yelectad fpym e gopp cansisgpg of:
gyr' db e tperblX-(2 flnﬂ}@%?_rlr_rhll'o [2,3:H]p r1d1n 5 ifl) -benzamide;

Acetyl am no- pheny pyrr ol o

d l l I'r r1din-o-
N2ty A A A EoS ?ﬁiyp@’%“%}qﬁzpﬁ S A
-yl ] - 9} beptaaher o- benzam de

2-Methoxy-N-(2-phenyl-1H-pyrrolo[2,3-b]pyridin-5-yl)-benzamide;
2,4-Dichloro-N-(2-phenyl-1H-pyrrolo[2,3-b]pyridin-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-
b]pyridin-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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N- [2-(3-Acetyl am no- phenyl)-1H pyrrolo [2, 3-b]
pyridin-5-yl] -2-nmethoxy- benzam de; N

WO 20068668¢xt yl am no- phenyl ) - 1H pyrrol o [ 2, 3-b] PCT/EP2005/013850

pyridi n-5-yl]-2-chloro-6- 15 nethyl - benzam de; and

N-[ 2- (3- Acetyl am no- phenyl )-43+ pyrrol o[ 2, 3-b] pyri di n-5
-yl]-2-chl oro-5- nethoxy-benzam de. 5. The conpounds
according to claim1, wherein RL is a phenyl group

opt i of&lDijhetHansiN 4 2H £@2-emehdxy-dthee9;phengdf-@Hapyryolo 20B-
one or tvxg. tg”ﬁ with.fluorine, nitro, amno, -C(O OH,
het er YEYERTYYH0EPEHY or -X-alkyl; and the alkyl
group_is . optionally, substjtuted o or . jes b
Pyar oaey Direoy st PhERT B 5! 0% i it Sl Do tides
-S, -S&O{)Z, -S(O -, -NRC(O- or -CCONR--, Ris

hydr oijeld-[3r 2aViripoxy-wiexel-pheril - Hil wyrrolad 2.4 th] pwadint Syyll-2-
subst jnbtyRHenaRedQr two tines by al koxy; R2 and R3

i ndependent |y represent hydrogen, hal ogen, nitro,

am no 2%ef’1’1'og)\e’-'r1]\1;-{%ﬁ%ﬁ%ﬁ?g&g&%ﬁ?gﬁ%ﬁ@ﬁl@}m%- - 74-

R4 is hydro \ conpound accor di ng
to clbpmidinszyBdieaermpidem t he group consisting of :

2- Chl oro- N- (2- phenyl - 3Hi m dazo {4, 5-b]

pyr i dNR26B3yAetbeminanphtayl) s H-pyrrolo[2,3-b] pyridin-5-yl]-2-chloro-
2- Chl ps; Qiqret hyl - N-(2- phenyl - 3H-i m dazo [4, 5-b]
pyridin-6-yl}- benzam de;

2-Bro (R | - i1 G onl e 11l Ald; }
pyri dgg[2§3y’%‘5€?’g§‘ﬁ§1§n%%‘,w lcéi%grtrhlfﬂ[?’??-]%rt‘dr‘% 5-ylJ-2,4-dichloro
- N- ( 2bgtremyde; 3H-i mi dazo [ 4, 5- b]

pyridi n-6-yl)-benzam de;

2- Chl Nr(@- 8- heetylomidof Phephil niyH -piiolo?.déd pyridin 5-1]-2-methoxy-
pyri di i]] gr-nyde), -benzam de; 10 N-(2-Phenyl -3H-i m dazo

[4,5- Zpyrl di n-6-yl)-benzam de; 2-Chloro-N12-

% 2_ (S?Ng?t—gg%?eéﬁgnr%&og%eln_% —e lﬁ-g)ngrgg?ig]b]ﬁ%ﬁih@—ﬂ?—épchloro-&
’ methyl-benzamide; and ’
N-[2-(3-Acetylamino-phenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl]-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,
-S(0),;NH; or -X-alkyl; and the alkyl group is
optionally substituted one or two times by hydroxy,

alkoxy or dialkylamino;
X is -NR-, -O-, -§-, -§(0);-, -5(0)-, -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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WG 20861066912 - chl or o- N- ( 2- phenyl

5- Am no- 2- et hyl - N- (2- phenyl - 3H-i m dazo [ 4, 5-Db]
pyridin-6-yl)- benzam de; 15

-3H i m dazo[ 4, 5- bPEYEPTINFI013850
6-yl)-benzam de; 2-Chloro-N-{2-

[ 4- (2-di et hyl am no- et hoxy) -phenyl] -3Him dazo[4,5 b ]
pyridin-6-yl} -benzam de; 2-Chloro-N{ 2-

[ 4- (2- met hoxy- et hoxy) - phenyl] -3Him dazo [4, 5-Db]

pyri dg’n- 6-y|i§h)lHQBg@1r;Thxﬁi&; 20

2-Chl oro- N-{2-[ 3- (2- met hoxy- et hoxy) - phenyl ] -3Hi m dazo
[4,5-b] pyridin- 6-yl}-benzam de; 2-Chl oro-N
[2-(3Anitro-pheNyl )-3Himdazo [4,5-b] pyridin-6-yl] -
benzam de;

2- Chl or o- N-[ 2- (4- nor phol i n- 4-yl - phenyl ) -3H-i m dazo[ 4, 5
-®] pyh canpo@dadeording toetimn wte ted from the group consisting of:

2- Chi ptﬁrd}b{@d f)héﬁ‘y'lfﬁ\ﬁ hﬁlcrapét?%tt%lyﬁdﬂa =8h)- mh@m{m 3H

i m dazo[ 4, 5- pyri di n- 6- benzam de;

2006/ i

[a- (Z?ﬁéﬁoléxéi%éhﬁf’ SRR PR daefa ) Pdﬁ‘f{%?b]
pyri dvenzgnidg] } - benzani de; 3-

[ 6- (2- Chl or o- benzoyl ami no) -3Him dazo [4, 5-b]

pyr i di-Br@myiN-(2pbaxdidt -iraslady[45-18pyddin-6- yl) benzamlde,
(2-chl orobenzoyl am no) - 3H i m dazo [ 4, 5- b]

pyri di-Methyis)niNo-N32-prehhodd -iptidqry[4),5-banzaim-del)-bSwbikide;
(2- chl or obenzoyl am no) - 3H i m dazo [ 4, 5-b]

pyri di- E‘hPOTMIS)-mNd NORL sHyilE 3168 RE@d¥o [i85-b | pyridin-6-yl)-benzamide;
2-Chl oro-N-(2-{3-

[ 2- methoxphehy 0B DRXYATB 48 b Shfavh @a,ﬂ)bﬁmamlrﬁdephenyl}
3H—|mdazg[45b yridin-'6-yl)-benzam de;

10
il oS OO st
[ 2- (4h$>ml ianfoyll-hsheayidys- 3H- i mi dazo [ 4, 5- b]

pyri

din-6-yl] - benzam de;
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-yl}-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;

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-
b]pyridin-6-yl}-benzamide;
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2-Chl oro-N-[2-(4-nitro-phenyl)-3Himdazo[ 4, 5-b] pyridi

Wo2@696d913 benzam de; 2- Chl oro- N- PCT/EP2005/013850

[ 2- (4- et hyl sul fanyl - phenyl ) - 3Hi m dazo [ 4, 5-b]
pyridin-6-yl] - benzam de; 274chl oro-N-

[ 2- (3- et hanesul fi nyl - phenyl ) -3H i m dazo [ 4, 5-Db]
pyridin-6-yl] - 20 benzam de; 2-Chloro-N

[ 2- (421‘@{15@3&5 QLBmymydpbb@néth)lﬁ-@)Hemm dHzienif4v.ob4, 561 pyridin-6-

pyri - benzam de; 2- (3- Am no- phenyl)
-3I—|-|XJrFB§1‘}Z8¥'[ '5- b] pyrldln 6 yl] -2-chloro-

benzam de;

N-[ 2-1 A%&lwrarheﬁée‘/ﬁf@w -pHsipidagadds dlayridipg 2oy banspie
-yl ] -&Zighl or o- benzam de; and

N-( 2- {4 [BIS (2- met hoxy- et hyl ) - am no] - 3- f | uor o- phenyl }

- 3H-i o§U3pr-fnihdo] 25 Anbepzan sie.

o POBLT SRk 53%15%18% £ fnilol£5dbtidn 2 ciﬁ%unds
accor BERGXY BramA-PsnEaidiferein R is a heteroaryl gr oup
optionally substituted one or two tinmes w

het er%é%{yhloe@bmzoémyllo) 35thltdh@[é>l5@PYrg418L?pyll)§‘I -isopropyl-
opt i opglhmidsibstituted one or two tinmes by alkoxy;, 5 Z
is a single bond or -NR-; R is hydrogen; R2 and R3

' ndep@@i@&gl% (&%Br Q%ﬁ&hoﬂygrﬂgﬁ&gﬁetml rban%‘yl -Phenyl}-

hydrngH ound ‘accordi‘ng to
cl ai 1%@@@{49%171*9)’6‘{?‘1“1 ﬁé’%b%ﬁ%ﬂ& St i ng of

2- Chl or o- N-(2th|ophen2yl-3H-|mdazoc{ J)

pyr i d21&hborpllN-(BeAmethyleylfanyl-phenyl)-3H-imi a/o[4 5-b]pyridin-6-yl]-
2- Chl prz Mide2- t hi ophen-3-yl -3Him dazo [4,5-b ]
pyridin-6-yl)-benzani de; ~2-Chl oro- N

2- (2 Er%hé(yljo ]ﬁ}/Ql qlsGIfA'mXﬂ }?é?g) ?l—%ﬁfnﬁa&oﬁ 43 l?l’)’“dm 6-yl]-

pyridin benzam
2- (6- h@téhlyﬂlldqs)yrldln 3-yl)-3Hinidazo [4,5-b]

pyridin-6-yl] -
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-yl}-

benzamide;

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-
b]pyridin-6-yl)-2-chloro-benzamide.
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benzam de;

N-[ 2-

(1H Benzoi m dazol - 5-yl)-3H i m dazo[ 4, 5- b] pyri di n-

W®200bp6e@1x hl or o- benzam de; 2-Chl oro- N PCT/EP2005/013850
[ 2- (6-norpholin-4-yl-pyridin-3-yl)-3Himdazo [4,5-Db]
pyridin- 20 6-yl]-benzam de;7@and

2- Chl
- 3H

2006/ DRSS

oro- N-{2-[ 2- (3- met hoxy- propyl am no) - pyri di n-4-yl |
i mdazo [4,5-b] pyridin-6-yl} -benzam de.
Jladé kR3nhhd HAAR01, whérei®. A process for

the manufacture of the conpounds of fornula I
accordlng to claiml1, wherein (a) the conpound of
formiR'a I'l Hiha hetm:oam grchN)pSioHall;f sbptifiuted dne onfrep dimres Aith

and R have the si gnlﬁ%&@%lﬁ _Al }{(Z]fj }t;&‘t}feoﬂlgll’%ﬁ)ubls

above,

is reacted wit a Co oun or mul

R3 OH R4 O 10 for nuloptippglly sypgitated ome or Reo Higs Raalkane

the significance given above for formula I, and

wherein the carboxylic . acid.group is activated before
higBaf ok

the réaction,S3$g8

espective conpound of

formula I, 15 (c) said conmpound of formula I is
|solaﬁed from B¥$8react|on m xture, and (d) if

desired, conver

sal t.

gEN
I'Mto a pharnaceutically acceptable
10. A nedi canent containing one or nore

conpo :néjrﬁi I@ngagééﬁgeﬁtﬂl I‘Ehﬁkéﬂt hydi®gkh o2Ral@genact i ve

ingre ients together Wt pharnaceutlcally acceptable
adj uvant s.
R* is hydrogen; and
A is =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-yl-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-b]pyridin-6-yl]-

benzamide;

N-[2-(1H-Benzoimidazol-5-yl)-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-yl]-benzamide; and

2-Chloro-N-{2-{2-(3-methoxy-propylamino)-pyridin-4-yl]-3H-
imidazo([4,5-b]pyridin-6-yl}-benzamide.
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11. A nedi canent according to claim10 for the
treatnment of cancer. WO 2006/ 066913 PCT/ EP2005/ 013850

WO 786/a&913A nedi canent according to claim 10 forCT/RE2005/013850
treatment of diseases nediated by an inappropriate
activation of src famly tyrpsine kinases. 13. The use
of one or nore conpounds according to clains 1 to 8
for the manufacture of nedicaments for the treatnent
of. CanBRIcessForlthe midn@fadte of therempoundy ¢ feanEe Uaesrding to
accorc:jil.ng1 tw%ecl.al me 1 to 8 for the treatnent of

canceraim rem

(a) the compound of formula II

H2N A
X
N R
» N%
N"H
formula II,

wherein A and R' have the significance as given in formula I above,

is reacted with a compound of formula III

2

OH
R? 0

formula III,

wherein R%, R* and R* have the significance given above for formula I,

and wherein the carboxylic acid group is activated before the reaction,
to give the respective compound of formula I,
(c) 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 1to 8

as active ingredients together with pharmaceutically acceptable adjuvants.

11. A medicament according to claim 10 for the treatment of cancer.
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12. A medicament according to claim 10 for the treatment of diseases mediated

by an inappropriate activation of src family tyrosine kinases.

13. The use of one or more compounds according to claims 1 to 8 for the

manufacture of medicaments for the treatment of cancer.

14. The use of one or more compounds according to claims 1 to 8 for the

treatment of cancer.



