WO 2007/ 014707 PCT/ EP2006/ 007479 1 Heterocyclic benzylam no derivatives,
their manufacture and use as pharnmaceutical agents This invention rel ates
t o het er B&yWPT/@14H8Nzy| am no derivatives that inhibit tREI/ERGHBHIHY of
protei n kinases. Protein kinases arelenzynes that catalyze the transfer of
a phosphate group from ATP to an am no acid residue, such as tyrosine,
serine, threonine, or histidine on a protein. Regulation of these protein
ki nases is essential 5 for the control of a wide variety of cellular

event s i ncl udi ngHpteebdyt Rt Bériz9TAnd A6l derivagived, tevic mBRGkefedast @e akhe | nvention
| nappropriate activation of tyrosine k| ases i.s known to be involved in a
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is Src, whimigratsori.nvolved in proliferation and migration responses in
many cell types (Sawyer, T., et al., Expert Opin. Investig. Drugs 10

(2001) 1327&;&@!“‘1@;%@9@5,@&)/ has been shown to be 20 elevated in

di fferent cancers, reas colon (>90%, pancreatic (>90% and liver
(>90% tu Hi |ncre d Src .activi is. a assaoci at ed. w

net ast asi s  In B@’Wg‘lﬁa’&ﬁ& Lo} %ﬁﬁﬁ‘éful%“as%‘&w‘? gyado Fd“YPi‘é’gldaé‘ ‘IaFr‘ﬁEfo‘éfh
growt h of cdibease t staes mcbnldh@ |mﬂauﬂe1tm)r;:euﬁ15tﬁd>legmalc. BNS @ddrdéss,ovdrh

Dff 8 (199 2 i t Src Lnhibit ul.d s| ow
CunorOgr ow Ao Eh SRaEHs: of PRAE TRy 8 s SafuE e Bl ogrfls Treds
proliferatimrmged. &lsli @69@) 489-4625 BssardsdPonsd., paivh@ayer Rendloudp?®) t he
hypoxia regppjyse. Nude mice studies with colon tumor cells expressing
antisense Src  nessage have reduced vascul arization (Ellis, L.M, et al.

J. Biol. Chem 273 (11998) 1052-1057),. which suggests t hat, Src inhi bitors
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15 a variety of signaling pathways represents the major family of cytoplasmic protein
tyrosine kinases (Schwartzberg, P.L., Oncogene 17 (1998) 1463-1468). The
prototypical member of this tyrosine kinase family is Src, which is involved in
proliferation and migration responses in many cell types (Sawyer, T., et al., Expert
Opin. Investig. Drugs 10 (2001) 1327-1344). Src activity has been shown to be

20 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

25 cell proliferation, Src also acts in stress response pathways, including the hypoxia
response. Nude mice studies with colon tumor cells expressing antisense Src
message have reduced vascularization (Ellis, L.M., et al., J. Biol. Chem. 273 (1998)
1052-1057), which suggests that Src inhibitors could be anti-angiogenic as well as
anti-proliferative.

30 Src disrupts E-cadherin associated cell-cell interactions (Avizienyte, E., et al., Nat.
Cell Biol. 4 (2002) 632-638). A low molecular weight Src inhibitor prevents this



Cell Biol. 4 (2002) 632-638). A |l ow nol ecul ar weight Src inhibitor
prevents this WO 2007/ 014707 PCT/ EP2006/ 007479 -2 disruption thereby
reduci ngweegworoidee | netastasis (Nam J.S., et al., J ipor/rBanesi747Res. 8
(2002) 2430-2436). Src inhibitors may prevent the secondary injury that
results froma VEG- nediated increasesin vascular perneability such as
that seen following stroke 5 (Eliceiri, B.P., et al., MIl. Cell. 4 (1999)
915-924; Paul, R, et al., Nat. Med. 7 (2001) 222-227). Blockade of Src
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Low molecular weight inhibitors for protein kinases are widely known in the state
20 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
25 (WO 02/092573).

Some phenyl-aza-benzimidazoles are known as inhibitors of IgE-mediated immune
response and suppressors of cytokines and leukocytes with antiproliferative effect
from WO 04/024897. And some benzimidazole-pyrazoles and -indazoles are known
as kinase inhibitors from WO 03/035065, especially as inhibitors against Kdr, Syk
30 and Itk tyrosine kinases. WO 2005/063747 describes pyrrolo[2,3-b]pyridine
derivatives as kinase inhibitors for the treatment of kinase associated diseases such

as cancer, viral infections, Alzheimer’s disease and the like.



as cancer, viral infections, Al zheiner's disease and the like. -3- Summary
The disclosure relates, in one aspect, to heterocyclic benzylam no
derivatives of the general formulal 4 HRR b-, NARI NN HR 5
formula | wherein, R and R2 independently represent hydrogen, hal ogen,
al kyl, al koxy, al koxyal koxy or acyl agino; R3 is hydrogen or alkyl; 10 R4
i s hydrogen, hal ogen, alkoxy or alkyly” Ais =CH or =N-; and al
pharmaceutically acceptable salts thereof. In another aspect, there is
provi ded a rocess for the manufacture of the conpounds of formula I
accordi ng @@Epﬁe-above aspect in which R3 is hydrogen, wherein 15 (a) the
conmpound of formula VI H2ZN,,AR2 NNHR fornmula VI, wherein A R and
R2 have t h&hgidgslosimsapletssan ogiwenect o beferpgyedic benaylagiro dsaiyatiysswé thepo i s
reacted wi th g, coppaynd of formula Vil R4 0_~~ O H

R
H 2
E l _N A R
~x
R® \EI\
N N
H L

5 formula I
wherein,
R'and R* independently represent hydrogen, halogen, alkyl, alkoxy,
atkoxyalkoxy or acylaming;

_ R’ is hydrogen or alkyl;
10 R* is hydrogen, halogen, alkoxy or alkyl;
A 1§ =CH- or =N-;

and all pharmaceutically acceptable salts thereof.

- In another aspect, there is provided a process for the manufacture of the compounds

of formula I according to the above aspect in which R*is hydrogen, wherein

15 (a) the compound of formula VI
H.N A R?
I \
7
N
N b L
formula VI,

wherein A, R! and R* have the significance as given in formula I as
defined above,
20 is reacted with a compound of formula VIII

R4

O

H

formula VIII,



formula VIIl, -3a- wherein R4 has the significance given above for formula
| as defined above, to give the respective conpound of fornmula | in the
first aspect, wherein R3 is hydrogen; (b) said conpound of fornmula I is
isolated fromthe reaction m xture, and 5 (c) if desired, converted into
a pharmaceutically acceptable salt. The di scl osed conpounds show activity
as protein kinase inhibitors, in parfi"édlar Src fanily tyrosine kinase
inhibitors, and nmay therefore be useful for the treatnent of diseases

medi ated by said tyrosine kinases. Src famly tyrosine kinases are known
to be involved in a wharéietR/ ok tht sigsifiearseagiem aboye f@diopoulndsis gefingre

di scl osure may be_usgdasiaghiVieadgilavi obiBSulf 8YSBkhER 1N dne ST aPY OF,

for exanple, transplant "rej&ctian, anmat §y owel syndrone,
rheumat oi d art hriti Sspgborheaein” if bedregsi s, al lergic asthnm, Al zheiner's
di sease,  ParKi@®$0n, saft sRRun@ st RARRIOS Ssol QTR thy REERIASI:as<ad cancer
i ncl udi ng col on btfgst,.lun , g{ostate and aa reatic .cancer and

| euketia. 15 | nCh fu ﬁ%?dd§ﬁgﬁq, ?4%%@@?%“%?@9 RFePts SHhceut i ca
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i ngr edi ent STHeafjefidved ceuinpbundshaitovaaetitiiycad pryptedc Empseainhitos; in parsiculbn yet a
further as ] -1 S; Vi h r as
defi ned abgﬁng%ﬁ$ﬁé&%%%% acfh&%ﬂg%’%uﬁ§%¥@%ﬁ§§§ 6Fgﬁﬁgnﬁ§g§§%§% L of
cancer. 20 ofisjissescs mefliatedeoesaibbiyromnit lgnafiescl osed herein are the conpounds
of formula | and pharmaceutically acceptable salts and their enantioneric

forms, the q¢ %ﬂﬁ%&%@ﬁmﬁ@%@ﬁ%%h@&@% GOAPAYAH ST aRbae Fagaut i cal
conpositions or ”ﬁ |g3§F t contalnlﬁ%gthentand t hej r_manuf act ure_as wel

as thB use ‘UIMRpWLsS PIUBRHERY REGHHE R FSHTHAgHE IR PETVeBIohP M ent i on
of ill nessaBeragppgcifad leyaaplei ltanesiaes rdadiod’ inkiannaers basecheyhioaed above
or in the nuf act.ur f. correspondi ng. pharmaceutical conpesitions. WO
2007/ 01470%?5&%%&26%370[&0?ﬁ%m 2 zf?&ﬁ?ﬁ%ésr |a§8r°ﬁe§§§{n6t ig%%heongrt S 8rent i on
As used herRarkipsdarhetroler, msteapéopkis, hergs hapsalasieated caster angjhding lkalon, or

branched- ?%E#a%%bggg%gr &ﬁﬁﬁﬁﬁﬁ@kﬁﬁef&ﬁﬂk R, 6 carbon atons,

preferably n atons, nore preferably 1 or 2 carbon atons,

such as nethyl, ethyl, n- , . . . .
15 In"a er aspect, there is provided a pharmaceutical compesition, containing one

or more compounds as defined above as active ingredienis together with

pharmacentically acceptable carriers.

In vet a further aspect, there is provided the use of one or more compounds as

defined above in the manufacture of 2 medicament for the treatment of cancer.

20 Objects of the embodiments disclosed herein are the compounds of formuia I and
pharmaceutically acceptable salts and their enantiomeric forms, the preparation of
the above-mentioned compounds, pharmaceutical compositions or medicaments
containing them and their manufacture as well as the use of the above-mentioned
compounds in the control or prevention of illnesses, especially of illnesses and

25 disorders as mentioned above or in the manufacture of corresponding

pharmaceutical compositions.



5 propyl, isopropyl, n-butyl, 2-butyl, t-butyl. As used herein, the term
"al koxy" neans an al kyl group as defined above which is connected via an
oxygen awamoeoHaEnp es are e.g. nethoxy, ethoxy, isopropaTEPactd/ootshe |ike.
As used herein, the term "al koxyal koxy" nmeans an al koxy group as defined
above 10 which is substituted by al koxy. Exanples are e.g

nmet hoxy- met hoxy, ethoxy- nethoxy, 2-nethoxy-ethoxy, 2-ethoxy-ethoxy,

4- met hoxy- but oxy, 2-nmethoxy- butoxy, 2-ethoxy-propoxy, 3-propoxy-butoxy,

and t he Iikggtaﬂeémsgmtm ndbfehdbwyntiet hoxy. As used herein, the term

“acyl am no" neans an al kyl group as defined above which 15 is attached

via 2 OO aNhed i, AR R Srind aAGEIHEA T iehe LAPLBRNCAL

i sobutyryl amn but uryI am no pent anoy am no
and the [i k@halmbyd@éar ﬁérfétnﬁalmmﬁefrqrerlrﬁw ﬁatlad@@natomanéefwltlmfrml te#l ori ne,

brom ne andcirbeh R€oms, nﬁ@teep@bérybwlluaf |2n&:rb(ﬁ'h b ) Suel abrnQéﬂlﬂeea@d f0r e
preferred fl uor ne_and chb P?fogﬁt . used herein, the term"’
oyt uty

t her apeut i cBi9P @PPE’(&Y}F o‘rb‘é lcorrpound means an anount of
conmpound t hat | s effective to prevent, alleviate or aneliorate synptons
of di sease As ugddiaveig, thegesnr slkogl” rodant lae aﬂqb'gmp dsalefiged alxateadhich is

Determ nati %tadh‘ﬁ{@’% ehieghd Kill in
the art. T el?t eerageut Hy e fectIPve aén% int or osag’;cglg({ﬂrgpé@ﬁ%}gund
accordi ng t@edikes 25 jnvention can vary within wide |limts and nay be
determned in a manner known in the art. Such dosage will be adjusted to

the indivi dmahsddememeﬂﬁerﬁ@ml"all@ﬂy:dtkm@ahtemymalk@ﬂ)s grddibcdsltﬂzlﬁﬁ&i theve
speC| fic co nd(s%}fgﬁun(g | stEred 1 t he rout eﬂ(ﬁ) adm ni st at| on, the
condilfi on b¥ ]ﬁé St 8 ¢ ¥R AT 58 BSRYTTrEReEy

general , i nmttlmxy:,aﬁemetﬂlo&y-athomy ﬁacthmethbmadmnmthbxyabumny,t @- raehhbty~hurrans
wei ghing 3 4 | Kg, I f bout

10, 000 g, 0%!?@ PL LA plopichy, 9.l ol SRR 1N BiecBly Bk

appropri at esth@ft hough the upper linmt may be exceeded when i ndi cat ed. The
dai |y dosage can be adm nistered as a WD 2007/014707 PCT/ EP2006/ 007479 -5

Si ngl e doseadnsedhegdiy ltﬁ@@erﬁ@%?lan@zﬁo‘ﬂﬁéan@@ﬁ@ﬂ@lﬂg@h ¢ Aefhet dbdlé QRichi t My
be gi,yen as; contﬁlrhuous i nf u§t?(§5tmfs used h rel Eﬂphar maceuji cal ly
accet#’abl e Bardtiaghed  ¥aj [ op n&i°48e ﬁﬁda | SBatEFyGmino,
conpati bl e piopmapigiac.e uisolmetlyrykanino) shrtaitunyhnnncJ usHnnghy ddurgrptasnino,

pentanoylamino and the like.

As used herein, the term “halogen™ means fluorine, chlorine, bromine and iodine,

preferably fluorine, chlorine or bromine and more preferred fluorine and chlorine.

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

The therapeutically effective amount or dosage of a compound according to this
25 invention can vary within wide limits and may be determined in a manner known
in the art. Such dosage will be adjusted to the individual requirements in each
particular case including the specific compound(s) being administered, the route of
administration, the condition being treated, as well as the patient being treated. In
general, in the case of oral or parenteral administration to adult humans weighing
30 approximately 70 Kg, a daily dosage of about 10 mg to about 10,000 mg, preferably
from about 200 mg to about 1,000 mg, should be appropriate, although the upper
limit may be exceeded when indicated. The daily dosage can be administered as a



5 di spersion nedia, coatings, antibacterial and antifungal agents,

i sotoni c and absorption delaying agents, and other materials and conpounds
conpat i bMeO Ni0FM1478har naceut i cal adm ni stration. Except BOTEMMGH0QT47aNY
conventional nedia or agent is inconpatible. with the active conpound,
use thereof in the conpositions of the-5invention are contenpl ated.

Suppl enentary active conpounds can also be 10 incorporated into the
conpositions. Preferably the postion of R4 in fornula | is ortho to the

- CHR3- NH- | singlagi®se ortim dimided idresst ordbr pirenieral edmimistraticn, itheacbnpivemds
accordi ng tgoém@k Ehsmnv\,her ein R is hydrogen, al koxyal koxy or

acyl am no; ydr ogen; and R4 i s hydrogen or al kyl. Anot her
enbodi ment of the i nventjon are th ds acgording to formyla I,
wherein A i §S4§¢ ?GlnAﬁoPﬁ Eﬁget‘f‘i‘é“?rn\}%ﬁ‘tt‘?r&? é?é“‘f:‘g? hpounds
accordi ng t@nd all mtlrt]sﬁrgﬂ complilﬁﬂewﬁh@hatlﬁadkudéalg&fmmair:kﬁmﬁakﬂﬁﬂ fs@fvents,

i S r0

acyl a dr.oggn ok
Aot het " enbGBPASRE BIER e Dan: PR EPaat 2Bl SiRtel Fneo e B or mul a
|, wher ei naliRorptinh &dayingl epeniscmill qﬁhueqna@slehtanﬂmﬁrq:gmmdmcompkwtﬁ wiff8 is

hydr ogen or 0 oﬁu‘,gglg
conpound is ?AH&YJ&%&Q} Bﬁnhﬁs%%%/ g%%gg{%m%%# }{ JE:IiDn 0Q6 /v 8@%@9 dlél nf’

(1- Phenyl - e%snymrn()@tﬂw#% SACHYR PBRMds L 1hgFeol i ths: spmpositions of théot her

enbodi ment  fivehtien ld’i&’ecanlt&ﬂplafeﬁ t IBRpplRARALIH Sactiv€ Qohpt@int® dafr kb abd |

wherejn R and
f mcorporateé{ mto%ﬁe ¢ompositions.

Preferably the postion of R* in formula I is ortho to the -CHR’-NH- linkage.

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

wherein
R! is hydrogen, alkoxyalkoxy or acylamino;
15 R? is hydrogen; and
R* is hydrogen or alkyl.

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

wherein
A is =N-.
20 Another embodiment of the invention are the compounds according to formula I,
wherein
R! is hydrogen, alkoxyalkoxy or acylamino;
R? is hydrogen;
R is hydrogen or alkyl; and
25 A is =N-,

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

R'and R? independently represent hydrogen or alkyl;

R? 1s hydrogen or alkyl;
30 R* is hydrogen or alkyl; and
A is =N-.

Such a compound is for example:



5 R3is alkyl; R4 is hydrogen; and A is =N. Another enbodi nent of the

i nvention are the conpounds according to formula I, wherein 10 Ais =CH.
Anot her avbadii7mes7 of the invention are the conpounds amcEbR@gotoof or mul a
I, wherein R is hydrogen, al koxyal koxy or acylam no; R2 is hydrogen; 15
R4 is hydrogen or alkyl; and A is =CH ¢ _Another enbodi nent of the

i nvention are the conpounds according to formula I, wherein R is

hydr ogen, al koxyal koxy or acylam no; 20 R2 is hydrogen; R3 is hydrogen;
R4 i s hydr oganpligsyRkthyl)s(23MnylsS il snmidazo 4, PO Rjyhigin-65Dosdhient of the
invention are the conpounds according to fornula I, 25 wherein R is

hydr ogen or ,al koxyal,kgxy: i.s_hydrogen; R3 is drogen;. R4 i ydr ogen
or alkyl: ahd 0%6%5('11%@1&:{ O%JEHE%%’r?ﬁoﬁﬂi&éz?m%Pn%ﬁ%l%&g WEV’B@aE’eI ected
from the gredpsraonsi sting oh

(2- Met hyl - benzyIR)laﬁgRahgwllo-ngI- pyrrol o[ 2, 3-b] pyri di n-5-yl)-am ne; WO
2007/ 014707 PCT/ EP2006/ 0 ?4 79 -7 Benzyl-{2-

[ 3-( 2-tret hoxy- etRhoxy) -p )] -1 Hpyrrol o] 2, 3-b] pyridin-5-yl}-anine;, {2-

[ 3- (2- Met hoxy- effioxy) - piaipdidgenddkdoyrrol o [ 2, 3-b] pyri di n-5-yl }- (2- et hyl -
benzyl ) - am ne; %nd BenZ}/SI:-I(I_Z-'phenyl -l Hpyrrol o[ 2, 3-b] pyri di n-5-yl)-am ne.

Another embodiment of the invention are the compounds according to formula J,
wherein
10 A is =CH-.

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

wherein
R is hydrogen, alkoxyalkoxy or acylamino;
R is hydrogen;
15 R* is hydrogen or alkyl; and
A is =CH-.

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

wherein
R’ is hydrogen, alkoxyalkoxy or acylamino;
20 R? is hydrogen;
R is hydrogen;
R* is hydrogen or alkyl; and
A 1s =CH-.

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

25 wherein
R is hydrogen or alkoxyalkoxy;
R? is hydrogen;
R’ is hydrogen;
R* ~ is hydrogen or atkyl; and
30 A 1s =CH-.

Such compounds, for example, may be selected from the group consisting of:
(2-Methyl-benzyl)-(2-phenyl-1H-pyrrolo{2,3-b]pyridin-5-yl)-amine;



5 Anot her enbodi nent of the invention are the conpounds according to
formula I, wherein R is acylamno; R2 is hydrogen; R3 is hydrogen; 10
R4 i s hywmzenow7al kyl; and A is =CH . Such conpound®CHER@GaMIPe, nay
be selected fromthe group consisting of. N [ 3-(5-Benzylam no-1

H pyrrolo [2,3-b] pyridin-2-yl)-phenyl]7-acetam de; N{ 3-

[ 5- (2- Met hyl - benzyl am no) - 1H-pyrrolo [2,3-b] pyridin-2-yl] -phenyl}- 15
acet am de;

N- [ 4- ( 5- BenBghaid{ 2:434(2 Haghoxpétbp2y) 3phehph rliFHpyerdloy2,}-hhweidih j5-db-etand;de; and
N-{4-[5-(2- 1§ | henyl } -
acet am de. ?t[?)& gg‘%@ﬁ’é& rrg@o?ﬁl‘:ﬁzg 14%%’&([3)1%1[%\%?&&({)&59?%; %rr%)eéfégs for the
manuf act ur ebesEyRsming@end onpounds of forrmula I, wherein (a) the conpound of
formula VI BeNGIAZ B heRA-1 iNpyMNotd [ 238- b]f,ﬁ{dmlgayl)ﬁamlﬂ@er ein AA R and R2 have
t he 5|gn|f|cance as given in forrru above, 25 is reacted with a
conpound of ,fo a VWO 20 707

T EB2006/ bEhTberbasifnsat & e ey SHign ﬁﬂﬁsv%n?%@dé.aaﬁﬁf PRV bn above
for formul awvheramd Hal is bromne or iodine, to give the respective
conpound of forgula I, fsQ%ylé;ﬁin@ conpound of forrmula | is isolated fromthe
reaction n‘ixturez and

is hydrogen;
R’ is hydrogen;
10 R? is hydrogen or alkyl; and
A is =CH-.

Such compounds, for example, may be selected from the group consisting of:
N-[3-(5-Benzylamino-1H-pyrrolo|2,3-b]pyridin-2-yl)-phenyl]-acetamide;
N-{3-[5-(2-Methyl-benzylamino)-1H-pyrrolo[2,3-b] pyridin-2-yl]-phenyl}-
15 acetamide;
N-[4-(5-Benzylamino-1H-pyrrolo|2,3-b]pyridin-2-yl)-phenyl] -acetamide; and
N-{4-[5-(2-Methyl-benzylamino)-1H-pyrrolo|[2,3-b]pyridin-2-yl]-phenyl}-
acetamide.

Still another embodiment of the invention is a process for the manufacture of the
20 compounds of formula I, wherein
(a) the compound of formula VI

H,N A R®
T
—
N
NN [

formula VI,

wherein A, R' and R? have the significance as given in formula I above,

25 is reacted with a compound of formula VII
ae
N Hal
R

formula VII,



5 (c) if desired, converted into a pharmaceutically acceptable salt. Still
anot her enbodi nent of the invention is a process for the manufacture of
the conpORtdE0dio7f ornmula | in which R3 is hydrogen, WRETEPRIO6/HGHTX he
conmpound of formula VI H2N~~A R2 " g N N H 10 R formula VI, wherein A
R and R2 have the significance as givgn in fornmula | above, 1is reacted
with a conpound of forrmula VIII a RO H 15 fornula VIII, wherein R4 has
t he significance given above for formula I, to give the respective
conpound of f orwhekein R’ anddt*diame BR: signifigadcogieen abdvi)fostairmutzdnpaliae ief
formula I is i ed f.r the reaction mxture, and (c) if desired,
converted int o%gl’% nfronralgcgi?ﬁ cally acceptable salt. 20 The derivatives of
the general fortekiethorespecivararppetnd efdpiyuladcept abl e salt thereof, may

be preparedpby apy BRILAHA Jf RAMNIL Dis BRIARPEb®ARE Reab@n WlGuRY SRAT ation  of
chem cal ly-rel at,ie(ijpbsigo ounds the one skille he_art. Such

hy din
procedses, (Ghen! BB ARte & PRATEarsUS Y\Fégei’é‘?btl?fﬁltrrul al, or a
pharmaceutical |l y-acceptabl e salt thereof, are provided as a further
feature of Stifleaniothee rimbondiment afrthe idvenson at ®prdoysstfhetizomimifhawiensf the

represent at | : . 2, in which, unless

ot herw se scltoa gﬁﬁ@@nﬂ%?ﬁ%@ﬁﬁ%&(ﬁ?ﬁ%ﬂg gni fi cance given herein
before for whesginula | and Ais =N-in Schene 1 and =CH in Schene 2.
Necessary Shprt itREcoMbAURSBAARNE VICTI EP2006/ 007479 -9 materials may be
obt ai ned by standard procedﬁrlqs of _orgapi ¢ cheni stbg. The preparation of
such starting materials is déscwi Fthin peConpanyi ng exanpl es.
Al ternatively necessary startin mat/ ria @ ai nabl e by anal ogous

N
1
10 R
formula V1,
wherein A, R! and R? have the significance as given in formula I above,
is reacted with a compound of formula VIII
R
0O
H
15 formula VIII,
wherein R* has the significance given above for formula I,
to give the respective compound of formula I, wherein R’ is hydrogen;
(b)  said compound of formula I is isolated from the reaction mixture, and
(c)  ifdesired, converted into a pharmaceutically acceptable salt.

20 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

25 following representative examples of Schemel or Scheme 2, in which, unless

otherwise stated R', R%, R? and R* have the significance given herein before for
formulal and A is =N-in Scheme 1 and =CH- in Scheme 2. Necessary starting



procedures to those illustrat
organic 5 chem st. Schene |

vari es awomoai/eig7¢7o t he natur
present invention wherein "A"

1, and are naned I-A step la o\ R stgep 2a Y NHZ |11

R2 step 1b
IMM / R step 3a R

N\ step 2b \ \
-0 O Hal

ed which are within the ordinary skill of an
The manufacture of the conpounds of fornula I
e of "A" in formula |. TRETEFPAP6ONEL of t he

is =N- can be prepared according to schene
HY Re Y=Br H2N N
HO V-A VI-A R
\,~" \ RO

NNHz O F? NHR Y NGs H I
V11 R R Hstep 3b NT*" _N Rz Ra |

N H I-A\ Rnatefials Minby bl Gethizied liy lsﬁn&ﬁﬁepﬂx&dur& of R2gari®3 chamlisiy. MTve t he

5|gn|f|cance as _give
via step 2 egara Pt r(ﬂr

B PR Saidle b

route
onm ne

téﬁglsa 14 d€scnb

e via step

5t AR 16, LB g

or i odi ne. Sﬁewldsaﬂt@naﬂ‘éﬂ)éaEFWrﬁfStaéﬁﬂ&mqlt aeﬁ @lletﬁy@bleoby poglagous || |

with a 2, 3-

el evated te eratures from 60
acetoRitril enH?trobenzene d
(DMSO), xylene, or methoxyeth
oxi di zi ng ainelli ke oxygen o

di chl oro-5, 6-di cyano- 1, 4- benz

SHoBERE toPiobiINRrdRA WIREL UFe RithfrOfEB@iraky GiD S bdnRut at

to 200C in a suitable solvent |iKke
I met hyl formam de (DMF), dinethyl sul foxide
anol, optionally in the 20 presence of an
r aniron (Il1l) salt or sulfur, or 2, 3-
oqui none (DDQ to give the conpounds of

formula V- Apf GH 8t Brufe i)isth:ehé'o)npounds of formula I varies according to the nature of
“A” in formula 1. The compounds of the present invention wherein “A” is =N- can

be prepared according to scheme 1, and are named I-A.

step 1a

7",
NH,

mog

step 2a

step th

siep 3a

Vll R
step 3b
o

10 vy H

step 2b |
¥ = NO,

/

N
A
N

Scheme 1

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

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

15 bromine or iodine.

Step 1a: Condensation of an aromatic aldehyde of formula III with a 2,3-diamino-

pyridine derivative of formula II can carried out at elevated temperatures from 60

to 200°C in a suitable solvent like acetonitrile, nitrobenzene, dimethylformamide
(DMF), dimethylsulfoxide (DMSQ), xylene, or methoxyethanol, optionally in the

20

presence of an oxidizing agent like oxygen or an iron (III) salt or sulfur, or 2,3-

dichloro-5,6-dicyano-1,4-benzoquinone (DDQ) to give the compounds of
formula V-A (wherein A is =N-).



WO 2007/ 014707 PCT/ EP2006/ 007479 -10 Step 1lb: The condensation with an
aromatic carboxylic acid of formula IV, or a suitable derivative thereof,
with a 2V 0FM4AY. pyri di ne derivative of fornula |l cACTHR0MWAG7EYed at
tenperatures in the range of 100-220C with a condensation reagent |ike
pol yphosphoric acid, POCd 3, or P4010, -gptionally in mxture w th nethane
5 sulfonic acid to give the conpounds of fornula V-A (wherein Ais =N).
Step 2a: In the conpounds of forrmula V-A wherein Y is brom ne, such

brom ne cafitepelb: dibe acuadensgtiom vath ao aggmoaty daybdwetic ianid cpfrfoaqubol)é @nnoni a
inthe presgngle biviifahelodt ith 48t odyridthe ialivEot BERGATPOUNAS Of

formula VI-A ubi 11zi ng co-sol vent é“t pyrrolidone (NVP)
or di met hyl b%@v%ﬁaét%eé%tﬁm@én thrsange %Hlﬂr%?é? G aaidyd %ml easatigRIEIgsnbut  at

]E errpter at ulr e{ik@bo%ﬁos]ﬁ@fic laRidQ P®¢19,S@d PY®3 S 6ptiorAlly & Naixtiviel With trhéthawnd no
uncti onal | r uce |
tert. ut oxv%im%%gﬂe@ e SR op R R é?WFgE%gé% “Ntandard Hartwi g/

Buchwal d conditions (for exanple, with a base |ike sodiumtert. butoxide
and a 15 pafteadiaun d‘ettcaﬂnymurﬂdsloéf@am{ldB’aﬁswaemua\'phbgphmnesuChdHnmlm& ke
tri-tert. bpipyhe re@ﬂ@W&muﬁfr@u By hgﬁfngtlﬂ% QimgHﬂﬂémein R PMeRce/- A

wherein Y is_ nitr reduction g{p S.acco |shed by

standard coffiitt Fas#st sliken CySOn e?re%éﬁeﬁlﬁ%t ﬁ)FBFH’(j’élﬁ i nformyk HgA
char coal assdlisiligiag abysdtvent fike N-viesthyd-pyriotidomd (ER), orzﬂimmrh@bmmide

80C. B by HSBOAL R 5 “ﬁg{l?%Eﬁﬁeﬁhouitab@e°lﬁé”?%ﬁ% ot faPhin °

anmoni um foclnmde/essnl a solvent |like nethanol at reflux conditions. The
reduction can also be carried out with base netals like iron or tin in

aci di c medi gyl ﬁv%?%le %mzﬂﬁ'fg%&gol?? gﬁ&ﬁ bR 1n65<§'|§’&9|1h33 E‘Qctedfﬁ’)ﬁﬁ‘ 4sapm

terrperat ure to Ano | e’ rel uctant be anmmoni um

sul fide in igabduteycarBepdasine srbstthent v cerpling yadem standeichyHabrigan de
(DVF) or i nBa&HW%oﬂrﬂzhonJ oS ek@EpR] With 4 Ba@tlﬂ@rsodwrﬁltel& Bdit@xﬂerarnawondl ng

the cempounbRlgrerh oA e R Al S e, P LBR] 1

brom de or pbmhpﬁm«)f formula VIl in an inert 30 solvent |ike dinethyl
f ormam de, dichl oronet hane, toluene, tetrahydrofuran (THF),

di met hyl f or gn ﬂg eFérW{Zom@Surgis@thung/eﬁ\%ﬂep&n Y‘?Pﬁfu%”?rlé rédb o the

presence of triet am ne, di -1 sopropyl ‘ethyl
ani ne yi el dpiftp group is accomphshed by standard condltmns such as heterogeneous

hydrogenation with Pd on charcoal as the catalyst, in solvents like methanol,

20 ethanol, tetrahydrofuran (THF), or ethyl acetate, at room temperature or up to
80°C; or by homogeneous hydrogenation with a Pd catalyst and triethyl
ammonium formate in a solvent like methanol at reflux conditions. The reduction
can also be carried out with base metals like iron or tin in acidic media like acetic
acid or aqueous or ethanolic HCl, from room temperature to 120°C. Another

25 suitable reductant would be ammonium sulfide in water or methanol, or tin (II)
chloride in dimethylformamide (DMF) or in aqueous HCI. This reduction reaction
yields the corresponding the compounds of formula VI-A.

Step 3a: Alkylation of the amino moiety on the compounds of formula VI-A can be
done with an appropriate benzyl bromide or iodide of formula VII in an inert

30 solvent like dimethyl formamide, dichloromethane, toluene, tetrahydrofuran
(THF), dimethylformamide (DMF), or dimethyl acetamide, optionally in the
presence of a base like pyridine, triethyl amine, or di-isopropyl ethyl amine yielding
the compounds of formula I-A. Suitable temperatures are in the range of -20°C to
100°C.



t he conpounds of fornula I-A Suitable tenperatures are in the range of
-20Cto 100C . WD 2007/014707 PCT/ EP2006/ 007479 -11 Step 3b:

Al t er nat iwek§o7/0i4m7 t he conpounds of fornula VI-A wher eircTRE2065/00y4p 0gen,
an appropriate benzal dehyde can be used under conditions of a reductive
alkylation, e.g in the presence of an rgducing agent |ike sodium
borohydri de or sodi um cyanoborohydride in a solvent |ike tetrahydrofuran
(THF), nethanol, 5 dinmethylformam de (DMF), or in the presence of netals

like zinc oStdpi3b: Alteieiiily, forthe@ompaaninbeformaiaatieA $ekidih Rbafydesienal so be
formed and i sol at ed .ftr OQ‘F{{E?@%S ag de%%}e anpl tr}@ﬁhet erggc cl é&c ame'éfet.l n a
separate st &P, HRPPIHE: ]W €C M s APFh i GEH oRdRofs caf 4 pedustivy
t ol uene sul akwlatioace.g inithé pagsenter ofparc recawrimgadgenolikewsddinmi morpbjdrédecor
benzene, or r i i rese f ron

z G %om)roq&gdﬂéfe Q{MsglgeﬁtTgfge éé(%a}h??rc@uﬁﬁ (i )gurggt%ml?&

trifluoride or titaniumteétrachlori ase ubsequehtly be
reduced by @SHacthyiersamide dBME), anirtheaprsseace of meialy likeviperontivninmsaiihydri de

in ether okcidHFheOhtddphedRted SYRIFFCHARK AfaRUSRA He Ofdr Q¥ & MandalshReHdU FroeRtiad Yst s
acetate, or nethanol Thus t he

in i t 0 n | i,ke THF, et hyl , .
l:gn;)?)ﬁ;\ds 3?@5@@"&@ ‘a}f he\t,&gggéﬁﬁ FaInes 2 SRERLE 210> ofSF al B 197 schene
2 The manuf actdensatizh diver acdpathds byftofuenemitlifonic acid with aaetarpid regndval t he

; £ i i :
wher ep n v of wetchysl RIepbimerd 6 CHIPONAS oy (URREERAT tlMECIBE . o
|-B. ¥ o2Nbpron piflugridg or @pniung tetprchlogide. The Sphiff baseyasn subssquentlygbs N NHZ

m {" RI I X XréthiBed Y @it Adubihg ag&ftP nddedlabbve, br by BIWAR dluMiddnh hidrigé gp 4b \
ether or THF, or by catalytic hydrogenation over palladium catalysts in inert

solvents like THF, ethyl acetate, or methanol. Thus the compounds of formula I-A,
wherein R’ is hydrogen, are obtained.

15 Scheme 2

The manufacture of the compounds of formula I varies according to the nature of
“A” in formula I. The compounds of the present invention wherein “A” is =CH-

can be prepared according to scheme 2, and are named I-B.

HE

ON Br slep 1 =
| = _____E_____ozN ] e == ' stepz  ON ]\ A I
- R
N~ NH, HCEC—@ 7 P \
i N” TNH, N N R
1X X v-B
step 4a
4
step 3 Fl‘@YHat

NI
=z
N Y
ENG
. 3,
28
%lg
o
o :L
mh
=T
q,

N H R ) L. I Ry \
X R
vi-B N y o
v H B
20 Scheme 2

In scheme 2, R', R?, R* and R* have the significance as given above for formula I

and Hal is bromine or iodine.

Step 1: An ethynyl-arene of formula IX can be coupled with 2-amino-3-bromo-5-
nitropyridine under standard conditions of the so called Sonogashira reaction, with
25 ‘a copper catalyst like Cul or CuCl, and a palladium catalyst like PACl,(PPhs); or



VI-8a I NH VIII H1-B 20 Schene 2 In schene 2, R, R2, R3 and R4 have
the significance as given above for formula I and Hal is brom ne or

i odi ne. Steepolierdmer et hynyl -arene of forrmula | X can be ®ecufEPeasndtsne

2-am no- 3-brono-5- nitropyridine under standard conditions of the so

cal | ed Sonogashira reaction, with 25_g copper catalyst |ike Cul or Cud,
and a palladiumcatal yst |ike PdC12(PPh3)2 or WD 20071014707

PCT/ EP2006/ 007479 -12 PdC12(PhCN)2 / PtBu3, and a base like triethyl

ani ne or diPdGgPEhQpY} / RtBuaeand @ base likensethybahinentr diiidoprépt amivydiwbnr an

brocbeds. attrGsaER e et O REhAR L) didfans ARGl fige (PRP B 107

cor r espondi asgtopisnifeo dhe seastion prorseds aX. rogmAuetr@rewamie\péﬂyg CF:HEP © Hprgitoar ene

of fornmula )llgfd@'ﬁé/c(frfé‘sﬁénd;ﬁgg(gﬂyﬁgﬁcg@ffd}hﬁllﬁxﬁnre reactive al kynyl-Zn or
-Sn derivat’ive by procedures known in the art: the ethynyl- arene is

ot er find: at A SiRryTr Ehc SRPedaree of pia T e BeshBe Poviedi B ey ; e
zinc or ti neadtiveatkyagl-Zi or —S’ﬂnésﬂvamry byqinemiuemkhywhen thepit:alie ethyhile
A e i i o G
or Pd2( dba)late;fmledetf:awliunh ssale@cé ylﬂmMnlCéz @‘Bmﬁm@ll to thyi dpsiredrzic optin

tol uene. Stxﬁ&n%ed@{ec |'1fh'%§’et h%} Sibsd éiﬁgnﬁﬁl' LlE>)érh%u I%Hetro”ﬁ{é' %ﬁﬁ)p?ﬁdfn‘érﬁﬂﬁe@ Xto

give the pyrro 'a V- an .be ac | eved at ment th a base
I'i ke 1Bot ass‘it?llﬁi ‘zrcfo%‘u‘f g conglifigns ﬁ%llllﬁtﬁ"r‘f?ow & alYB‘F odi H?Hagi%m de in
aam |nﬁr]tfs gheeplhink ck@plyx ke lﬂﬁ{Pth}Jo@|HddMOEPK3MW)Pd2¢cRJh]3&Mgﬁh&bhﬁnl(s;rHF)

i met hyl f or At tenperatures in the range from
roomterrperlg(tﬁ[??r@qhé’ ?Cgﬁnlae"nﬁ’ F?lqﬁfl Vel y, the base can be replaced by a
catalyst like Cul. The obtained pyrroles of fornula V-B can then be
converted tdemangpdisationosf theabyne ntemediatey ofifagmels X mogist the oreoles ot ep 4a
or 4b. Ste oﬁnul§t\glﬁ 4 b@'&@h@&é@l (ftg atrﬁ@%ﬁﬁ%%&e@fk@ g%%heﬂl Moﬁa@p 2b,

Step 3a an Step 3b which are crlbed under bove. Cerfain
substPt uentretassiunm chyidsdgs 05 ssqdiymo ethpxige ngy aﬁotn% spiyent like Nrreethghdi ti ons

of pyrrolidone (NMP), tetrahydrofuran (THF), dimethylformamide (DME), or
ethanol, at temperatures in the range from room temperature to reflux.
Alternatively, the base can be replaced by a catalyst like Cul. The obtained pyrroles
of formula V-B can then be converted to compounds of formula I-B according to
20 Step 3 and Step 4a or 4b.

Step 3, Step4a and Step 4b: These step are analogous to Step 2b, Step 3a and

Step 3b which are described under Scheme 1 above.

Certain substituents in the formulas I-A or I-B may not be inert to the conditions of
the synthesis sequences described above and may require protection by standard
25 protecting groups known in the art. For instance, an amino maybe protected as a
tert.-butoxycarbonyl derivative. Alternatively, some substituents may be derived
from others at the end of the reaction sequence. For instance, a compound of
formula I may be synthesized bearing a nitro group, which substituents are finally

converted to an acylamino substituent by standard procedures.

30 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



the synthesis sequences descri bed above and may require protection by
standard 25 protecting groups known in the art. For instance, an am no
maybe pr W@E20FH43E7 a tert. - but oxycar bonyl derivative. RCTEPRGI0HEIY, sone
substituents may be derived fromothers at the end of the reaction
sequence. For instance, a conmpound of -jgormula | may be synthesized
bearing a nitro group, which substituents are finally converted to an
acyl am no substituent by standard procedures. 30 The compounds of the
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The compounds according to this invention and their pharmaceutically acceptable
25 salts can be used as medicaments, e.g. in the form of pharmaceutical compositions.
The pharmaceutical compositions can be administered orally, e.g. in the form of
tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions
or suspensions. The administration can, however, also be effected rectally, e.g. in

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

30 The above-mentioned pharmaceutical preparations can be obtained by processing
the compounds according to this invention with pharmaceutically acceptable,
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



4 (2000) 427-435. The conpounds according to this invention and their
phar maceutically acceptable 25 salts can be used as nedicanents, e.g. in
t he for maas 200hversm@rceut i cal conpositions. The phar naceptcira®hoscooEesi ti ons
can be admnistered orally, e.g. in the formof tablets, coated tablets,
dragees, hard and soft gel atine capsulgg, solutions, emulsions or
suspensi ons. The adm nistration can, however, also be effected rectally,
e.g. in the formof suppositories, or parenterally, e.g. in the form of

i nj egtl ogt s@lpsil eﬁm, fo3 @xdinpleabepeexblesils| aaed, ﬁfbaﬁémﬁﬁilhﬁlztﬁﬂlinﬁf@lpar yalsi ?ns
can be o a ces lng ccording to this invention
with phar ma QH)JS) Beadt éﬁe "f’ﬁln?é)g&ﬁ% 3 "g’éﬁgﬁe J3r RS A Pact ose,
cor n st ar chhaowevdsnisualyi MQSlftd’]HY é@fC;ﬂsetasﬂ soft gl‘aeac capsuhal Sigtable datrgersfirt s and
the like ¢ ﬁﬁgﬂyq oat ed

t abl et S, d?glsgﬁgagﬁgm Sl el at |n§e Y@S%F%P ngf J;O?ﬂésreﬁ grr()?s ft
gel at Pne WOegeRbleoa 2pd fge%ﬂe geblo ranriys oqaunpyﬁéenl@sar&f &r pempganyl e,

veget abl e Ohdtfiral WRKAHenddadiB, wHEN] fa8Neird-lia driliyuidpsIpbly ehSthedikd. t he | i ke.
Dependi ng on the nature of the active substance no carriers are, however,

usually re case of soft eI atine capsul es.  .Sui t carrlers

for the pr Ut BarbficitRalifiESerdlion . S5 Bl Sofi AR R, teleh frdif

pol yol s, gl statelizdrs, @mw@g@:m,eemlblﬁandswmderskeoio&nts,aﬂﬁverm rsaléy ﬁnrf or

suppositori r i s ealial s,
pp @@,ﬁ?%e o%oﬁ&‘?’f‘gk@pe bﬂﬁéﬂs' al ik Qggn@keﬁﬁqnebﬁaam%ca cah

sem -liquid l's and t armaceut |

prepadfat i on@s‘t%ta‘ﬁ%]éﬁ‘&}"éf %%H?P&Fﬂ mﬁb@b#e\mbst%gs sol ubi | i zers,
stabilizers, wetting agents, enulsifiers, sweeteners, colorants,

fI avor ant s, As @hitedfrent ofahy inventibe 1mﬁmrnﬁcanﬁsls¢dnq;osmm @frﬁamﬁﬁsdﬂeng

agents or antioxidants 10, a contain.sti

herapeut i can PPt apREBiadl Rrordife fomu@&b%m e R
phar rraceut|piwlrmo¢t@msllytaco¢pt@hicntatmsng one nore conpounds according to
formula | as active ingredients together w t h pharmaceutical |y acceptabl e

carriers. ﬁﬁ?or {6 H@&lﬁieﬂ?BFtH%fm aﬂ}dngl\g%ah ﬁﬁnh&cgﬁﬁkzﬂ éBE@foQﬁBﬁ‘fM !

conposi tio 15 treat rrent I sea an | nappropriate
acti Vati on tseatsept ¢fadﬁqa§ﬁsmd@§ by ap inpppeepriapgystiveiioneehsee famili tyessinehe

i nvention ijgns@s.d pharmaceutical conmposition for the treatnent of

i nflammat ory-, inmunol ogical-, CNS disorders or bone diseases. Another

embodi ment i bhe | buentlpne S SaLt RN e RS A TBS R A fft he 20
treatment of inflammatory-, immunological-, CNS disorders or bone diseases.

Another embodiment of the invention is said pharmaceutical composition for the

20 treatment of cancer.

Another embodiment of the invention is said pharmaceutical composition for the
treatment of colorectal cancer, breast cancer, lung cancer, prostate cancer,
pancreatic cancer, gastric cancer, bladder cancer, ovarian cancer, melanoma,
neuroblastoma, cervical cancer, kidney cancer or renal cancer, leukemias or

25 lymphomas.

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

treatment of cancer.

Another embodiment of the invention is the use of one or more compounds
30 according to formula I for the manufacture of pharmaceutical compaositions for the
treatment of colorectal cancer, breast cancer, lung cancer, prostate cancer,



Anot her enbodi ment of the invention is said pharmaceutical conposition for
the treatnent of colorectal cancer, breast cancer, |lung cancer, prostate
cancer, 'pAAMEIMTOZ cancer, gastric cancer, bl adder canREVEP2HGHITHT
cancer, nelanoma, neuroblastoma, cervical cancer, kidney cancer or renal
cancer, |eukem as or 25 |ynphomas. Andither enbodi nent of the invention is
the use of one or nore conpounds according to fornmula | for the
manuf act ure of pharmaceutical conpositions for the treatnment of cancer.
Anot her enb@angrestic eindehegistiNesanen PRddere carer,opvashe cancaor mekopprunds

30 accor di Ngehi@dbla@iomd, BcervitAT cdnbsr, MadMdyaeidtee R rPHPIRGEUidukBhias or

conposi ti Onﬁv%q% the treatnent of colorectal cancer, breast cancer, | ung
cancer, pro "&ncer, WD 2007/ 014707 PCT/ EP2006/ 007479 -15 pancreatic
cancer, gastric cancer, bladder cancer, ovarian cancer, nelanong,

neur obl ast odmotlrerentaalimesnofithe kivéndyn danbeusobf oepadr arbe ebmpbanlen as

or | ygmpho i I I 4§ fhe use o e or
more ompoungs AR L R Ry SRRt o R AU hpoyESat for e
phar maceut i E§itrestgbsiemepriofyorimmyanolegicakt, fa¥H disfrdensfor hamedissages,

i mmunol ogi cal -, CNS disorders or bone di seases. Another enbodi nrent of the

i nve][]t i 'Oln | Anbtier %q@ﬁm@zﬂeppﬁhm&nﬁ&ﬂg@ﬂﬁhﬂﬁse @fm%gq;rnﬂw}@fcf)ﬁlr guhas | as
src fam |y tyrosine kinase inhibitors. .Anpt her, odi mrent of the invention
is the use &f° %ng‘?&ﬁﬂuzaelc%rsrbc W&gmfﬂnﬁg’@ﬁedf‘ﬁ@‘t%*for nula | as cell
signal i ng-regul ating and anti-proliferating agents. Another enbodi ment of
t he i nvent i Another teimbadémentf obte Trventiere it tp osmdf onacromsbra gotpohiadstul a |
for the treatdRihe & fordll AREIPLYS -'_rpg%g - 00) i : ' rs or bone
di seases. Anoct hergent‘;)oclgg{urrent %glg%%lnFnV n%l%nfa?nt%%r%ysﬁ?éﬁg#gsa ﬁ'gt%‘or nor e

conpounds of 5 fornmula | according to forrmula | for the treatnent of
cancer. Anof‘Reteg sohadiasnt Bftlt%@"ﬁ%%htlﬁ the nse af pRarqrameLe compounds

conposi t i onacordifg 36 fgrmuda I R dpexthirtaltl of ipfldsbiors, a0 iR, EEPOUNd
accordi ng t@. fr%irerrul 3 I ?s active ingredients and a pharmaceutically
accept abl e EEPIFECT BRRGEHET *Enbodi nent of the invention is a nethod of
treating cancer conprising 20 admnistering to a person in need thereof a
t her apeut i cAhbtheekimbotdimentafabetinwhtian ic dnposenel @cor diang compboanduibf | .

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

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

ingredients and a pharmaceutically acceptable carrier.

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

compound according to formula L.

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

25 cancer or renal cancer, leukemias or lymphomas comprising administering to a
person in need thereof a therapeutically effective amount of a2 compound according
to formula I.

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
30 the tube).



Anot her enbodi ment of the invention is a nethod of treating col orectal
cancer, breast cancer, lung cancer, prostate cancer, pancreatic cancer,
gastri c eang@wnia7l adder cancer, ovarian cancer, el aneoamEmesolast oma,
cervical cancer, kidney 25 cancer or renal cancer, |eukem as or |ynphomas
conprising adm nistering to a person_ijg.need thereof a therapeutically
effecti ve anount of a conpound according to fornmula |I. A pharmaceuti cal
preparation was obtained e.g. by using the foll ow ng procedure: 1. Wigh

4.0 g gl ass2.begdissi igcospoindialidetsdieitidpattum4ndRofithe beads fill half of

ek ARSI AP i O o
beads: gel at.i riCapadndtwmep iraldndipivantbiMor tight protctiddap and wrap in al umi ni um
foil for |ight i tSPRAE S,k counter bal ance for the mll. 5 6.
MIIl for 4 %’ouﬁrgl?é}%gféﬁrﬂgrgéﬁec{gsch mﬂﬂ1 &f or sone, substances up to 24
hours Sat 36/ Mill for 4ghqurs A0/ssinsh Bastlp mill (fomspog subsiandss npgo [24yhouss #f
filter (100 p.3wsyon a filter holder, coupled to a recipient vial by

109, Repoat WAHFNSRAPRLAAR POl IO RLOLTepO) Sant Phox ffen
volunme is redohéd, @upkdito acécipienictiddry.ced@ifugdatibh atif0Q gfol 2main. vol une wit h

gelatin and8 hm@%aﬁtga%ﬁ%g%%ﬁg?gri bed preparation yields

m cro- suspensi ons 0 F : formula_ | with particle sizes

bet wdén 1 ahd Repesh washing wathessalb yolumpes(hens tlamilesters) untd fiahvohywe iicat i ons
and were used ;bithbd8r Braét MQlegpar macoki netic testings described bel ow
Phar macol ogij cal...actiyity: The activity t he conpounds according to this
i nventi on a%o-iaﬂhlhl-‘Bit? pdvplyme g%‘f“ﬂ'—‘?ﬁ‘ﬂ‘f’?“’g?’r‘ﬁ?si ne ki nases was shown by
using the follow ng assay. 20 SRC-Inhibitor-Assay Paraneters: Reaction

m xt ure: ATPh&bboReddsidieed Reparafiat 33eldo micrtbGugpdnsions of the compounds of

formula I with particle sizes between 1 and 10 pm. The suspensions are suitable for
15 oral applications and were used in the in vivo pharmacokinetic testings described

below.

Pharmacological activity:
The activity of the compounds according to this invention as inhibitors for the

src-family tyrosine kinases was shown by using the following assay.

20 SRC-Inhibitor-Assay Parameters:
Reaction mixture:
ATP 5uM

Peptide {Ro + Ja133-Ro): 10 pM
| Jal33-Ro 196 nM
25 Ro 9.8 uM
PT66 230 ng/mL

Assay buffer: . 4 mM MgCi2
2 mM TCEP
50 mM HEPES
30 0,1 % Tween 20
pH?7.3

Enzyme: 2.5U/mL



Jal33-Ro 196 nM 25 Ro 9.8 M PT66 230 ng/nmL. Assay buffer: 4 MM MWd 2 2 nmM
TCEP 50 mM HEPES 30 0,1 % Tween 20 pH 7.3 Enzyne: 2.5 UnlL WO

2007/ 014w 20P@aAER2006/ 007479 -17 Inhibitor: max. 25 POX/ERLOG6/0@472 nM
Mat eri al : Eu-I| abell ed phosphotyrosi ne anti body: - for Lck Ci sbio Mab
PT66-K, 5 - for Src EGG Wall ac PT66 EyyWL024 (all commercially

avail able). Peptides: Ro: NH2-A-E-E-E-1-Y-G E-F-E-A- K- K-K-K-CONH2, and
Jal33-Ro: Jal33-G Anminocaprylic acid-A-E-E-E-1-Y-GE-F-E- A K-K-K-K- CONH2,
wher ei n Jal@ihibitort i ght Cycl er - 1faR38 p®40- N- hydr oxy succi ni mi de ester;

wher eby both peptides were Synhﬂﬁfb%?%h?y an optim zed solid phase

pepti de synthesis protocol (Merrifield, Fed. Proc. Fed. Amner. Soc. Exp.
Biol. 21 (1962)_ 412) on a Zinsser SMP350 peptide synthesizer. Shortly,
the pepti deMa&iakissenbl ed on 160 ngy (22.8 pnol scale) of a 15 Ri nk-Li nker

nodi f i edf potgﬂn@.@d &9hb_§1¢_rh @h&%tibg%jzgpefaf E€d QisbioMibpass-Rg an twelnt y fold
excess of amno acids each protecte Y ¢t | I.di.n | | e Fnoc-
and permanent acid labile tert- Bu-, Bﬁ’@%é@ﬂ%ﬁﬁag@ﬂg@@%endi ng
on the side chain function. The subst r(all comsuyuantysvaiitid)YGEFEAKKKK was N
20 termnal additionally nounted with the spacer am no acids

Ani nocapr yl pgrire;d ango:G yci n. Wi ol 5O eaveds of-BLASK Nk ek ity dn@npor ary

protecting group the still attached and prot e(i_t ed, peptide. _was_ [abel ed

with a 1.5 fol d amoundaldt-Roi ght Blép-&rtmigogppdliqacid-A-E-E-E-I-Y-G-E-F-E-
A-K-K-K-K-CONHj;, wherein Jal33 is LightCycler-

10 Red 640-N-hydroxy succinimide ester;

whereby both peptides were synthesized by an optimized solid phase
peptide synthesis protocol (Merrifield, Fed. Proc. Fed. Amer. Soc.
Exp. Biol. 21 {1962) 412) on a Zinsser SMP350 peptide synthesizer.
Shortly, the peptide was assembled on 160 mg (22.8 pmol scale) of a
15 _ Rink-Linker modified polystyrene solid phase by repeatedly
conjugating an twenty fold excess of amino acids each protected by
temporary piperidine labile Fmoc- and permanent acid labile tert-
Bu-, BOC- and O-tert-Bu-groups depending on the side chain
function. The substrate sequence AEEEIYGEFEAKKKK was N-
20 terminal additionally mounted with the spacer amino acids
Aminocaprylic acid and Glycin. After cleavage of the N-terminal
temporary protecting group the still attached and protected peptide
was labeled with a 1.5 fold amount of LightCycler-Red 640-N-
hydroxy succinimide ester (purchased from Roche Diagnostics
25 GmbH) and triethylamine. After 3 hrs. the resin was washed with
Dimethylformamide and Isopropanol until the eluates of the blue
resin got colourless. The fully protected and labeled peptide was
removed from the solid phase and released from the permanent
protecting groups by treatment with a mixture of 80% trifluoroacetic
30 acid, 10% FEthanedithiol, 5% Thioanisol and 5% Water. The
substrate was finally isolated by a preparative reverse phase HPLC
purification. The purification yielded 12.2 mg RP-HPLC single peak
pure blue material (lyophilisate). The identity was proven by MALDI
mass spectroscopy [2720.0].



hydr oxy succi nim de ester (purchased from Roche D agnostics 25 GibH) and
triethylamne. After 3 hrs. the resin was washed wth D nethyl formm de
and | sopwopas4tti | the el uates of the blue resin gBCTEBOGAIEES. The
fully protected and | abel ed peptide was renoved fromthe solid phase and
rel eased fromthe permanent protectinggroups by treatment with a m xture
of 80%trifluoroacetic 30 acid, 10% Et hanedithiol, 5% Thi oani sol and 5%
Water. The substrate was finall ' i sol ated by a preparatl ve reverse phase
HPLC puri fEmzginesn. 'Nﬁpstapiarhd(l(p&i|m¢t1y¢)eki1betat61&r<12pﬁ@° *Riparseally punifidde peak

pure blue nmateri al ‘y&v\%& drSaddom UG CQ' igidteMB$aPr oven by MALDI  nass
spectroscopy [2720. 0] 20077014707 PCT/ EP2006/ 007479 -18 Enzynes:

pur chased Fbismivel Rbikened A ke Pervn RURFL ks Bicroaitince ©

Assay: ReadsaultldBel dountdr} higuid hanldliag sydtek: BeckdADCOGer, Biohidk|280&1 count er ;
Li qui d handl i ng system Beckman Coul ter, Bionek 2000. 5 ATP, TvveenTM 20,

1 om Roche Afrouter BB LEZhPS ‘s‘t@tbé%‘fég&%ﬁt%@t%et%@ﬁ%d L o
Mer ck Eur olwdse pnrctse(sqdcfmrb hMO}%Hbépﬁtpﬁ@Hh%!ﬁ oMBChr ange MpGleapers was

purchased fHQPRREL EGn BRAR M rolaBWITYRIMERLOLWADPREPREPL hFHRThMRRle
me 1S

pur chased from Fal con. r At Cfi r the enz

pre- i ncubat@&EFoy wasPye segﬁfq%Elqr aé‘ﬁmowotﬁ% ugessence BlaFs ¥ndi ng
amount s of puithdeed fom Bdwar ding to this invention. Then the

phosphoryl ation reaction is started by adding a reaction mxture,

cont ni ng e and PT66, and subsequent shaking. The proceedi ng
of t ps reaAAgtI%o]%eJ:gB&ggl mredi ately nonitored using tinme resol ved

f1 uor escencht @p@ﬁtﬁrﬁ@mmﬁ pre-iacehatedafoird 5 mik. pt hi°61 18 aqugeey solatinn vithe val ues

can be obt gi [ d NQehtiBEamhen " fit
(XLfit so ftvvare J({d%EBtaﬂ?onﬁ@Q}f %:Hlﬁ)trﬁsacl% '&9 tgisd%ée,u{r]?lg Thed! the

usi ness  Sol u KA)
Exanpl e- No.Phogplprilation peastign @gqtart 133;1 reactlon mixture, contammg P,
Peptide and PT66, and subsequent shakmg. The proceeding of this reaction is

15 immediately monitored using time resolved fluorescence spectroscopy in a suitable

well plate reader.

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

Example-No. I({‘,fg/ls]rc
2-6 0.031
2-2 0.131
2-3, 2-4, 2-5, 2-7, 2-8, 0.010-0.500
1-1, 2-1 0.500-1.500
IC50 Ick
Example-No. [1M]
2-6 0.223
2-2 0.757
2-1, 2-4,2-5, 2-7, 2-8, 0.10-1.00
1-1,2-3 1.00-5.00

20

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



2-3,2-4,2-5,2-7,2-8, 0.010-0.500 1-1,2-1 0.500-1.500 Exanple-No. |C501ck
) 2-6 0.223 2-2 0.757 2-1,2-4,2-5,2-7,2-8, 0.10-1.00 1-1, 2-3 1.00-5.00
20 The {fWI2804ig78xanpl es and references are provi ded PETEHP06HET479
understanding of the present invention, the true scope of which is set
forth in the appended clains. It is WO2007/ 014707 PCT/ EP2006/ 007479 -19
under st ood that nodifications can be nade in the procedures set forth

w thout departing fromthe spirit of the invention. Experinental

Procedur es:undststwdd Hgt meedifications Sag bemedsy in g4 preceture] get forth without

5- bl pyri di - ' i ks Rivéadlieny! - 3H-i mi dazo[ 4, 5- b] pyri di ne 14.05
g 2, 3-di am%egeé{r%ﬁ%&%gﬁn% andv9. 68 g benzal dehyde in 250 nL

nitrobenzene were heated to 140-150 C for 15 hours (hrs). The solvent is
r enoved bﬁ’%&m on and the residue is dispersed in ethyl
acetate, filtered, and the 10 filter residue washed thoroughly with ethyl

acet ate. YigthdinkGndteflal®) 2- phenyl - 3H-i m dazo[ 4, 5-b] pyri di n-6-yl ami ne 12.0
g 6-nitro-2-phenyl-3Himdazo[ 4, 5-b]pyridine were dissolved in 1 L acetic

acid. .18 g Z'Eﬂg ?'%Mgﬁ'dm[g SQ-Qgﬁﬂdﬁﬁg-ﬂa%nm xture heated to 80 Cwith
stirring. I XTure.was_cooled to roomtenperature and

filtered ov-Bire-2ehenyedBdmidazopheblgygidiReshed with net hanol and the
conbi ned fii«ﬂdﬁitgeQ,%{a%inﬁlﬁaﬂ@f?ﬂdine'rhﬁdr9.68dgeb&mlddh)‘5cﬁoliuedsmmﬁnﬂlanol /

di chl hane “1: 1 and ,fi| i |dca. The, til .
Concent r at GAPReiegs ERheaiea 00 Mo dor i Y- hec B Bonayedect o

by filtratilgvaandmudisiadonind tietesidnos. dig@rsed éh ethyl £8tage, Sitoed; tnd tt
pheny,- acetyl eNESdue washed thoroughly with ethyl acetate.

Yield160¢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 L acetic
acid. 18 g iron powder were added and the mixture heated to 80 °C with stirring.
15 After 2 hrs the mixture was cooled to room temperature and filtered over Celite.
The celite pad was washed with methanol and the combined filtrates were
evaporated. The residue was dissolved methanol / dichloromethane 1:1 and filtered
over silica. The filtrate was concentrated to a volume of 100 ml, the resulting
precipitate collected by filtration and washed with methanol.
20 Yield 7.68 ¢

Substituted phenyl-acetylenes

Substituted phenyl-acetylenes were prepared by acylation of 3- or 4-amino-
phenylacetylene by literature procedures, as described in US 4,162,265A, or by
alkylation of 3- or 4-hydroxyphenylacetylene by literature procedures. For instance,

25 3-(2-methoxyethoxy)phenylacetylene
3-Hydroxyphenylacetylene  (237mg, 2mmol) was heated with  2-
bromoethylmethylether (0.23mL, 2.4mmol) and potassium carbonate (322mg,
2.4mmol) in acetone (5mL) to 110 °C in a microwave oven (CEM Discover) for 45
minutes. Water (1mL) was added to the mixture and the whole was extracted with
30 dichloromethane (2x25mlL). The combined organics were dried over MgSO,,

filtered and concentrated in vacuo to afford a brown oil. The oil was purified by



Substituted phenyl -acetyl enes were prepared by acylation of 3- or 4-am no-
phenyl acetyl ene by literature procedures, as described in US 4, 162, 265A,
or by awoQneardomoiof 3- or 4- hydroxyphenyl acet yl ene by BOIYER2OG6(008L79
procedures. For instance, 25 3-(2-nethoxyethoxy)phenyl acetyl ene

3- Hydr oxyphenyl acetyl ene (237ng, 2mmol pgwas heated with 2-

br onoet hyl net hyl et her (0.23nL, 2.4nmmol) and potassi um carbonate (322ng,
2.4mmol ) in acetone (5n) to 110 Cin a mcrowave oven (CEM Di scover) for
45 m nut eScolmher chfarhjtographpdd€8iOp,0 tdiehlofontathanedndtd heaffdrdl e 3%

extracted T rgani cs were
d)r(i ed over eﬁéﬁ%&rn %gé[ﬂggg%%%en%so {ﬁﬁﬁ% ﬁsﬁhgf?or:j a brown
oi | . The oi IHMMRI4PP Mide GYCHID72Gd THp dd.7Ik78. B Eﬁ&@ﬂ&/d}obﬂﬁel 2}, 7@4col um
ﬁEE ﬁgat oS halb AT s, 2 B (PR BT oy S B AT 46 954 CRL )
X X u il % Vi
y(4004%2=§ %%é)gxg?% ?1H dd, J 8.8, 8. 0) 7. (r)ng (1H, ét J 7.6,
1. 2) 7. 04 Algérhativity, J 43{24{&gth3ﬁ@th0)@)ﬁl=ﬂen(ylhbétyldﬂd dad. Oprepafed 8. a@m 4.11
2H t, 3
,(Alter nat i vetihg) % % g%ﬁ"n% et%oxy enyI ace yfe#@mgﬁjglsﬁlgéaﬁmﬁ fro th

cor r espondi $ap @ﬁh@bmheg,aaﬁd esctibed gl 4imst a@&ﬁxyméa@ tybgne Qoﬂblgashi ra
3O g, Chem? g 7B 6k o0 (GO (DS T Appihgre, infockaitol, 11-36

[ [ | -
-httaollpub‘él dip Bg ?CE'BF %‘EFPﬁléD%‘if?g’é %@WQE}O@@%@@@Woossogo
fsi 2003 Oaisﬁg_oafsll@ &flf . 3- (act eyl am no) phenyl acetyl ene Acetic anhydri de
(13.8nL, 144mml) was added dropwi se to a solution of 3- ethynylaniline

(14.0g, 12%&%{51 ﬂ ﬁg%m%h@m no-)pyridine (DVAP) (1.5g, 15 12mmol)

in tetrahy xture was stirred at room tenperature
for 2 hour sAcefistanhydtidols Smhs 1atuel} was ndded xropwisatel a selutipio|of 3-was

extract ed Wigh il il 1@@5%6@ XapdQATtDimethfakh g i @NIAPS (138,

washed with 10%citric 1 fall owed by sat'urated sodi um
bi calBonat el2mayplt ipntetrs ﬁg‘t’ 1a @"&w)er vy Sojxtume; wag glefrech Rtc gpe®@nt r at ed

in vacuo t Oeddpefitte Bﬂz%o@a&mvdra(rromlphﬁmya@e@eﬁoyﬂlem@mﬁe and ¢hé oRol i d
(193, 96 oHEIE (40 gigefispretant yoatinl e bombined sprbatiet was *-
washed with 10% citric acid (100mL) followed by saturated sodium bicarbonate
solution (100mL), dried over MgSQy, filtered and concentrated in vacuo to afford
20 3-(acteylamino)phenylacetylene as a yellow solid (18.3g, 96%).
'"H-NMR (400 MHz; CDCLs): 7.62 (1H, s), 7.53 (1H, d, ] 7.7), 7.41 (1H, br.s), 7.28-
7.22 (2H, m), 3.06 (1H, s), 2.17 (3H, s).

Final products

Example 1-1: (1-Phenyl-ethyl)-(2-phenyl-3H-imidazo[4,5-b

25 100 mg 2-phenyl-3H-imidazo[4,5-b]pyridin-6-ylamine from ex. b) were dissolved
in 1 mL dry dimethylformamide (DMF) and 92 mg 1-phenylethyl bromide were
added at room temperature. The mixture was stirred for 18 hours (hrs), the DMF
was removed under vacuum and the residue purified by chromatography on silica
eluting stepwise first with dichloromethane, then dichloromethane / methanol

30 (60:1), then dichloromethane / methanol / ammonia (60:1:0,2). Product containing
fractions were pooled and further purified by preparative HPLC-MS.

Yield 17,4 mg of the title product.



Fi nal products Exanple 1-1:

(1- Phenyl - et hyl)-(2-phenyl -3H i m dazo[ 4, 5-b] pyridi n-6-yl)-amne 25 100 ng
2- pheny| Warkdombtiaen| 4, 5- b] pyri di n-6-yl am ne from ex. b)eowrreoddiossod ved in
1 nL dry dinethylformam de (DVMF) and 92 ng 1-phenyl ethyl brom de were
added at roomtenperature. The m xturespas stirred for 18 hours (hrs), the
DMF was renoved under vacuum and the residue purified by chromatography
on silica eluting stepwise first with dichl oronethane, then

di chl or omet rameMR (200 MHE DEDNME):13.08 (MerH Y i70J3 Qf PP\ héﬁlﬁf 45 mtdranol /

amoni a (60 C ni 0 tio urt her
purifi ed( by %)? gfpg%lgl’t Jé/(gﬂr—(ﬁ:lé (ﬁ%ﬁ ﬂ% el g)’lgl‘“?ﬁﬁgf gﬁ)’\tﬁg {aresy iﬁg 10‘293@{

2007/ 0147073HPCT/ EP2006/ 007479 -21 'H NWR (400 MHz, D6-DMBO): 8.08 (d
2H); 7.93 (s, 1H); 7.53-7.43 (m 6H); 7.33 (t 2H); 7.20 (t, 1H); 6.79
(br s, 1H) ;g8 [ 5 19 3H).3. Exanple 2-1:
Benzyl {2- ] :

bl pyr Pdi n-
3-[3-(2- net hoxy- et hoxy) - phenyl et hynyl ] - 5-ni tro-pyri di n-2-yl am ne
3- (2- Met hoxa) %[%Mykt}wxg&ﬂimwphé@ﬂahﬁﬁdﬁg-mtB@mspﬁﬂih-x\@Bmﬁdded to a

5 o 1 G- MER AR ABLAS. b taBvieds LR Yommop) yasaddst 19 3 splsign g

1. 38mmol ) MWIOQGZWZI@ 38idmimol), n 2-0mamdr chroum-S-eitrephyydief uf4g (80TL)
in the darkgHhgoni mwiz%pm% i@sgxﬁgdxésmmwanaeepﬁréﬁ%g ?(;,gwé%wq#rs then

concentrated.i vacuo .a feso di chl or onet

or gadPc solanhy W“Wé%tr‘%hé’ ra; (BAmig i thq darky Yl he mixtarg wasstimeg soroom;| | t er ed
and concenttedipefitirg YHCUB tHoudd%heh tdce@iited N wgldihd aB@MAG ane

((erT)(Ta) t \(’)Vazltbgﬁoromeqﬁane (-IiESmL?S et: %:r']gtan C soiutxonsxgzlisl Qfas\ﬁaa w1|t}|1 Evg{e$?2§mnﬂ),l5

3- [ 3- ( 2- netdriedyovet MgSOK; filered kad bymyehiraed ik vacas pyﬁﬁ)%ld‘f-l@oylgﬂlm wdumé4. 29,

74% yi el d 7 1H, d,

12. 73“ °7 ?0,9"’“’ H#Emr%( &B&W"(sfggn %\@9 érh%)rég’}%gy?'ﬁ’i‘-’f ﬁid s ﬁlt‘ﬁed %‘ng) 7.04
( 1H, 18dd, 11dreed ® giveH-13- (2-me1150xyc¢zhpxyr) pheaylgthyny] -5911(1'2I-pyrtdm-24'1®me3 34
(3H, s). 2q : 74% giefSt ) 314 (MyH), 355 (Mracetonitrile) b)

2-[3-(2- nethox et ox phenyl nitro-I| rrolo[2,3- ne
Pot assi um t EFY éﬁ'h(% iﬁ\f}g 308 W)y\ﬁ% )aﬁléédlﬁada} ggﬁ Jt319o(dfbf
3-[3-(2- m),7.35 (lH d, ] 8.0), 7.30 (1H, dt, ] 1.0, 7.6), 7.04 (1H, ddd, J 1.0, 2.6, 8.2), 4.15
(2H,t, ] 4.5),3.69 (2H, t, ] 4.5), 3.34 (3H, s).
20 MS: M = (ES+) 314 (M+H), 355 (M+acetonitrile)

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

Potassium tert-butoxide (1.18g, 10.5mmol) was added to a solution of 3-{3-(2-

methoxy-ethoxy)-phenylethynyl]-5-nitro-pyridin-2-ylamine (1.57g, 5mmol} in a

2:1 mixture of tetrahydrofuran and dimethylformamide (75mL). The mixture was
25 heated at 70°C for 16 hours then the tetrahydrofuran was removed in vacuo. The

mixture was poured onto a pad of silica and eluted with ethyl acetate then 10%

methanol in ethyl acetate. The organics were concentrated in vacuo to 5% of their

original volume and water (30mL) was added. The resultant orange solid was

filtered and dried to afford 2-[3-(2-methoxy-ethoxy)-phenyl}-5-nitro-1H-
30 pyrrolo{2,3-b]pyridine (1.3g, 83%).

'H-NMR (400 MHz; d°-DMSO): 12.88 (1H, s), 9.04 (1H, d, ] 2.6), 8.77 (1H, d, J

2.6), 7.52-7.50 (2H, m), 7.36 (1H, app. t, J 8.1, 7.8), 7.18 (1H, s}, 6.95 (1H, dd, ] 1.8,

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

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



met hoxy- et hoxy) - phenyl et hynyl | -5-nitro-pyridin-2-ylamne (1.57g, 5mmol) in
a 2:1 mxture of tetrahydrofuran and di nethyl formam de (75nlL). The

m xture was2@%0hger ed at 70C for 16 hours then the tet PaETyERACOHITI WaS
removed in vacua. The mxture was poured onto.a pad of silica and eluted
with ethyl acetate then 10% nethanol .i;n_ethyl acetate. The organics were
concentrated in vacuo to 5% of their original volunme and water (30nlL) was
added. The resultant orange solid was filtered and dried to afford

2-[ g- ( 2-8get bp2(-){’3-¢2-hﬁﬁﬂy%)gypéthﬂyﬂ)ajplﬁnﬂi]ill[‘Dpi’ﬂéblOBIB-lb}’]ﬁ}Hﬂil@{SS}{lﬁ'ﬂb}]epyI‘ idi ne2 6

1. , 0 "H NVR (4 : - : . | H ) 1 12. ,
b9 10 0o, 1 Dt o2 a0 g el Ephdeit)-Snr S ppetdlo £y 12:°)
(1H, s), 6. bipytidiye ddmmoB 2.2g3 anyl iroh aevdeHi.7g) inJeth&)ql (30185) wasadded

2007) 914707 Sty B S 7d seRYSRLD. Tt tas LR : PO E 5 hull

2-[ 3- (2- met HsRyFoeled 3rg -tslfs?éﬁ{nqughﬁeﬁ Er Shopaivent wpsyamayed imvaeug and gherg o
E}Xt ur S‘ of 2e7s{d&e( Belzstmadaax?h aft Xﬁ&etﬁbe(Bﬂidh)S-\w;hsd)_—Wi& Psétdr@iled[ g%d?mm

ridl ne . 1ol |, . aln | I . I N no Wwas
ndd Hor PR 15 RS qur MeRRf Btertf a8 kontpBh IR kR s "Toc
for 3 hour scmde pendedovadpandied by tceluean ichrasuabgr@phy ($0s,) ethiflnacetwévent was

fol : ; iy atne (a0

haahog w1 pi0GH0 S (508 bR ok el P Bl s AP S i
filteled antl-2HREWAtrated in vacuo. The crude product was purified by
col um chr ohatroaRa@oy MSEQE-DRMIDY): 1862 aties), Y98 (Rl @ 12.0), 7.53-7.50 (2H,
(1l 5o s00 m TRRkHL LIRS, hi ek 7253, 6o I P B8 Bl AGe. 15 o)
(7'133_ 5650' (zmg), 4?@}17, b&S)%@m,(Z'Hpg 14163, 3%738():%2 Ig?gﬁ@a?Hm)g. 12 . 221 y SHQBt

\ , O. \ , . , . \ r.s), . \ ,
14. 6), 3_176%{5%_6,%%%@4%2‘0 (3H, s). M5 M= (ES+) 284 (MtH) 15 d)
Benzyl - { 2- [ 3- ( 2- met hoxy- et hoxy) - pheny! | - 1H | o[ 2, 3-b] pyri di n-5-yI }-
o b T R AR B
m xt ure of

ine
[ 3- (2- met hoxy- et hoxy) - nyl ] - pyrrol o[ 2, 3-Q] pyri din-5-yl am ne (50ny,
0.18mol ) ahBYBERFUPRAS ‘E’ﬁﬂ%‘ie é.oﬁ%’ﬂrrgyﬁ?‘ ‘ﬁ% Mét A to BRLYturerAbZTy xt ur e

20 was sti r[3Bh-hethddy-diaeyd-phehnyli-eHegyrrelo( 2 bl paidas shylamimeua an@omgy i fied
by preparat b.\fgmmol) and benzaldehyde {18mg, 0.18mmol} in methanol (3mL). The mixture
20 was stirred for 16 hours, filtered, concentrated in vacuo and purified by preparative
HPLC to afford benzyl-{2-[3-(2-methoxy-ethoxy)-phenyl]-1H-pyrrolo{2,3-
b]pyridin-5-yl}-amine (4.4mg, 7%)
MS: M = (ES+) 374 (M+H), 415 (M+acetonitrile), 747 2M+H)

Using the experimental conditions reported above (Example 2-1) and the

25 appropriate starting materials, the following derivatives were prepared:
Exlaqngp le Systematic name "H-NMR

Benzyl-(2-[3-(2- (400 MHz, D6-DMSO) 11.61 (s, 1H); 7.81
rothorvotho ). (d; 1H); 7.45-7.40 (m, 4H); 7.35-7.29 (m,
Xy-ethoxy 3H); 7.23 (¢, 1H); 6.96 (d, 1H); 6.86 (dd,

2-1 phenyl}-1H-
. g 1H); 6.67 (d, 1H); 5.99 (t, 1H); 4.31 (d, 2H);
- Pyrroé?é%}'f’;ﬂi%f‘dm' 4.17 (t, 2H); 3.69 (t, 2H); 3.3 (s, not

separated from dmso).




HPLC to afford benzyl
b] pyridi n-5-yl }-am ne (4. 4ny,
( Mtacet owi 200f/eid707747 (2MrH) Usi ng t he experi nment al
above (Exanple 2-1) and the

25 appr

415

opriate starting materials, the

-{2-[3-(2-net hoxy- et hoxy) - phenyl ] -1 Hpyrrol of 2, 3-
79 MS: M= (ES+) 374 (MtH),
comdirmrors/eoRp®r t ed

foll owi ng derivatives were prepared: Exgaople Systematic name 'H NVR No.

Benzyl -{2-[3-(2- (400 MHz, D6-DVsO) 11.61 (s, 1H); 7.81 hoxoxy-[3 )- (d;
1H); 7.45-7-40 (m 4H): 7 35-7 29 (m pet ethox 3H); 7 23 (t_1H): 6.96
(d, 1H; 6.8Q.&58 2-1 pyrrol o[ 2, 3-|bl pyri di n- y é—]}J |H1H); 6.67 (d, IH;
5.99 (t, 1H): &%?31 (dSystematicngms - arri ne” 4. 17 MRB. 69 (t, 2H); [3.33
(s, not segparated|from dmso) WO 20407/ 014707 PCT/ EP2006/ 007479 -23
Exanpl e Systematic| name ' HNVR No. |( 4410 NHz, DBIMSODI1.62 (62H)s7.84H); 7. 84
{2-[3-(2- Mgt hoxy- [ d;{2113)y(2-Fledwxy- 42 ((ddlHRH)46-7430ld7 2P%; 7.34-7.29 (m,
et hoxy) - phgnyl ] - 1H @hpxy)?phrayldﬂH-lH)ZH}??lsm11113 .19-728( m, BHEB.97d(d, 2- 2
pyrrol o[ 2, 3- bRp¥r i dipsrrolfg.3-t8pgidipdq, 1H);6.%7 @d, [d); 6:49)(d, BIBG.80t (L,
5-yl}-(2-methyl - 1H); Saylp62-guethydr) ; |41HE 425 (dopyl); 431740 2H); 3.264(t, 2H);
benzyl) - anine 3. 33| (s, bergyl)swpiaeat eq BrBrisdmgsgpardted foedms@iy.36 (s,
Benzyl - (2- phenyl - | H (400 M—lz D6-DYSO) 11 64 (s iHi) 7.86- 2-3
pyrrol o[ 2, 3=bjpyrigiT- JI‘I) 4004 HE4 7 6-
5-yl)-aming (m_ 4H Bf@zﬁﬂzgléheﬂl 81 éd 3 4(;1) 5 (d,
2H) .~ (2- Met hyR=benlz prirolof2,3 giipys HH (1% HB?;YJ )dlsrfr, po dat a!
5- 1)-anmi ne¢ N-[3-(p-BenxyDamms- (4Q0 EI) 10. 01
(2-Methyl-benzyl)-(2-
~ phenyl-1H-
2-4 pyrrolo[2,3-b]pyridin- no data!
5-yl}-amine
o .| (400 MHz, D6-DMSO) 11.62 (s, TH); 10.01
N [13}{(5 Bigfg[l;’?fno (s, 1H); 7.99 (s; 1H); 7.81 (d, 1H); 7.50 (t,
2-5 b] i D- 2H); 7.42 (d, 2H); 7.36-7.31 (m, 3H); 7.23
heﬁyi] _acemz;i e (d, 1H); 7.00 (d, 1H); 6.50 (d, 1H); 5.97 (t,
pheny 1H); 4.31 (d, 2H); 2.07 (s, 3H).
N-{3-[5-(2-Methyl- (400 MHz, D6-DMSO) 11.64 (s, 1H); 10.01
benzylamino)-1H- (s, 1H); 7.99 (s; 1H); 7.84 (d, 1H); 7.51 (t,
2-6 pyrrolo[2,3-blpyridin- | 2H); 7.34 (t, 2H); 7.19 (dt, 1H); 7.16-7.11
2-yl]-phenyl}- (m, 2H); 7.01 (d, 1H); 6.51 (d, 1H); 5.78 (t,
acetamide 1H); 4.25 (d, 2H); 2.37 (s, 3H); 2.07 (s, 3H).
e .| (400 MHz, D6-DMSO0) 11.53 (s, 1H); 10.04
N-A2-5 Bj;‘fg’[lgrg_m (s, 1H); 7.78-7.75 (dd; 3H); 7.62 (d, 2H);
27 b] D ine2. D 7.42 (d, 2H); 7.33 (t, 2H); 7.23 (t, 1H); 6.95
. PYTI b (d, 1H); 6.55 (d, 1H); 5.95 (t, 1H); 4.30 (d,
phenyl}-acetamide 2H); 2.06 (s, 3H).
N-{4-[5-(2-Methyl- (400 MHz, D6-DMSO) 11.54 (s, 1H); 10.04
benzylamino)-1H- (s, 1H); 7.80-7.76 (dd; 3H); 7.62 (d, 2H);
2-8 pyrrolo{2,3-b]lpyridin- | 7.33 (dd, 1H); 7.19 (dt, 1H); 7.16-7.11 (m,
2-yl}-phenyl}- 2H); 6.96 (d, 1H); 6.57 (d, 1H); 5.76 (1, 1H);
acetamide 4.24 (d, 2H); 2.36 (s, 3H); 2.06 (s, 3H).
In the preparation of the intermediate N-[3-(5-nitro-1H-pyrrolo{2,3-b]pyridin-2-
yl)-phenyl]-acetamide of the examples the 2-5 to 2-8 by cyclysation reaction an
higher equimolar amount of base {Potassium tert-butoxide) as in Example 2-1 is
5 needed.

Preparation of N-[3-(5-nitro-1H-pyrrolo{2,3-b]pyridin-2-yi)-phenyl]-acetamide

Potassium tert-butoxide (2.25g, 20mmol) was added to a solution of N-[4-(2-

amino-5-nitro-pyridin-3-ylethynyl)-phenyl]-acetamide (1.48g, 5mmol) in a 2:1



1H pyrrolo[2,3- (s, 1H); 7.99 (s; 1H); 7.81 (d, 1H); 7.50 (t, 2-5

b] pyridin-2-yl)- 2H); 7.42 (d, 2H); 7.36-7.31 (m 3H); 7.23
phenyl | - swetoamdde7(d, 1H); 7.00 (d, 1H); 6.50 (d, 1H); PETGP2¢a6/00741%H); 4. 31
(d, 2H); 2.07 (s, 3H). N {3-[5-(2-Methyl- (400 Mz, D6-DWVSO) 11.64 (s,
1H); 10.01 benzylam no)-1H (s, 1H); .3499 (s; 1H); 7.84 (d, 1H); 7.51 (t,
2-6 pyrrolo[2,3-b]pyridin- 2H); 7.34 (t, 2H); 7.19 (dt, 1H); 7.16-7.11
2-yl]-phenyl}- (m 2H); 7.01 (d, 1H); 6.51 (d, 1H); 5.78 (t, acetam de
lH) 4 25 (phixtdtd) pf 2etBahytsofuti) and cﬁkﬁe@y],for&h-&mdhl—([?énﬂfp Bhazybmﬂemas (400

( d d 3H) DIVBg)%i ]t%%tg%)zg)sfbr Ilgi)hl?u ﬁoth%ﬁ t 5&? fur 2}% (rémb)ém tyzcg% l{e
7.23 (t, 1HmixtereoBaphewret jonde atpad @feSﬂQQa antl-jluted vgigh (18% miehansl B6ethy] 1H)

4.30 (d, 2kiad- Qe Q)? an%'bwere %ﬁ&n&%feﬁ%n MEEJMO S%WBME'%M Qﬁﬂ %Q) 11. 54
(s, lH) 10. 04 ben am no) - 0-7.76 62 (d,

o e 0L Ll o St orp s e ke ety
(m 2-yl]- iﬂ:‘tﬁﬁyw{3-259N1U6-—ﬁ@—p(yﬁholdl[w-b]ﬁyﬁcﬁn(liyl) J;iﬂ)enyl',ﬁazaaléﬁde | (toi1g,
acetam de 4 7 (d, 2H); 2.36 3H); 2.0 . In the preparation of
t he |nterrre %e N-[3-(5- n|tro IH-pyrroI o[ 3 b]p ridin-2-

yl) - pheny! | ‘FROBMRA46@ Mz dfeDMSHp1287 ( Hd, 9, 50 ﬂz)(less)by 16y(dHy slaf 26,
reaction ang 9@(9#16&;@153 dem@?tw&o pﬂ‘attfl?ez é)P?tsQS(i{-té@ y812h; Josﬁ @mde) as

in Exanple 2-1 ar at I on yrrol o

[ 2, ¥-b | #8bdi7D?yf {113 (3Hhébt ani de  Pot assi umtert butOX| de
(2.25g, 20npEtM mss&;d;badea 338 ((MtHabdtolitrildh, 593 (2vi+H), 889 (3M+H)

am no-5-nitro-pyridin-3-ylethynyl)-phenyl]-acetam de (1.48g, 5nmmol) in a
2:1 WD 2007/ 014707 PCTI EP2006/ 007479 -24 m xture of tetrahydrofuran and
di met hyl f ormani de (75nL). The mixture was heated at 70C for 16 hours then
the tetrahydrofuran was renoved in vacuo. The mxture was poured onto a
pad of silica and eluted with 10% net hanol in ethyl acetate. The organics
were concentrated in vacuo to 5% of their original volune 5 and water
(30nL) was added. The resultant orange solid was filtered and dried to
afford NN[3-(5-Nitro-1H pyrrol of 2, 3- b]pyrldln 2-yl)-phenyl]-acetam de

- (1.01g,



68% . 'H- NWMR (400 MHz; d6-DVBO): 12.97 (1H, s), 10.17 (1H, s), 9.16 (1H
.d, 12.5), 8.94 (1H, d, 12.5), 8.24 (1H, s), 7.70 (1H, d,1 7.8), 7.63 (1H,
d, 18.2) WQ2B80/0408f 10 app. t, 17.9), 7.10 (1H, s), 2.BXS/EERB)6/@®y479NS. M =
(ES+) 297 (MtH), 338 (Mracetonitrile), 593 (2M+H), 889 (3M+rH) WD 200 7/0
14 70 7 PCTI EP2006/ 007479 -25 Patent @sains 1. A conpound according to
formulal, H2 :ARSNN H Rformulal 5 wherein, R and R2

i ndependently represent hydrogen, hal ogen, al kyl, al koxy, al koxyal koxy or
acyl am no; R3 is hydrogen or al kyl ;PaRntiiaimsdr ogen, hal ogen, al koxy or

al kyl; 10 Ais =CH or =N; and all pharmaceutically acceptable salts

t hereof 2. ,The d Gor.di laim1, wherein R is hydrogen
1./NE A %&ﬁﬁ&%%ﬂm’i £ ) ydrogen,

al koxyal koxy or acy an?no? R2gis ydg%gen; and 15 is hydrogen or al kyl.

3. The conmpounds accordi&g to claim1, wherein R and R2 independently
represent hydrogen or alKyN__R3 is hydrogen or alkyl; R is hydrogen or
alkyl; and 20 Ais =N-. 4 p conpounds according to any one of clains 1

or 2, wherein R is hydrofQe al k X?iK%i%Apr ac m_ RY;
N
sl
/
R NE{
R1

formula

5 wherein,

R'and R’ independently represent hydrogen, halogen, alkyl, alkoxy,

alkoxyalkoxy or acylamino;
R’ is hydrogen or alkyl;
R* is hydrogen, halogen, alkoxy or alkyl;
10 A 1s =CH- or =N-;

and all pharmaceutically acceptable salts thereof.

2. The compounds according to claim 1, wherein

R! is hydrogen, alkoxyalkoxy or acylamino;
R? is hydrogen; and
15 R* is hydrogen or alkyl.

3.  The compounds according to claim 1, wherein
R'and R* independently represent hydrogen or alkyl;

R? is hydrogen or alkyl;
R* is hydrogen or alkyl; and
20 A is =N-.

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

R! is hydrogen, alkoxyalkoxy or acylamino;
R’ is hydrogen;
R’ is hydrogen;
25 R? is hydrogen or alkyl; and
A 1s =CH-.

5.  The compounds according to claim 1, selected from the group consisting of:
(1-Phenyl-ethyl)-(2-phenyl-3H-imidazo[4,5-b] pyridin-6-yl)}-amine;



R2 is hydrogen; R3 is hydrogen; 25 R is hydrogen or alkyl; and Ais
=CH. 5. The conpounds according to claim1l, selected fromthe group
consi st i mgo edo7/o(479Phenyl - et hyl ) - (2- phenyl - 3H- i mi dazo [ #ca/mH2006/007479
pyridin-6-yl)-am ne; W 2007/ 014707 PCT/ EP2006/ 007479 -26 Benzyl -{

2-[ 3- (2- met hoxy- et hoxy) - phenyl | - 1H- pyrpglo[ 2, 3-b] pyridin-5-yl}- am ne;
{2-]3-(2- Met hoxy- et hoxy) -phenyl]-1Hpyrrolo [2,3-b]pyridin-5-yl}-(2-

met hyl - benzyl )-am ne; 5

Benzyl - ( 2- pheny|Bebkﬁﬂ¥¥ BaRanethdxpkiiy dpienyt] Yl H-pfifoltf2,3-b] pyridin-5-yl}-

(2- Met hyl - benzy] r‘e phenyl -1 H pyrrol o[ 2, 3-b] pyri di n-5- yIS’ am ne,

N-[ 3- (5- Benzyl ahi HO2 | H pyrrolo [2,3-b] pyridin-2-yl) -phenyl] -acetam de;
N-{ 3- [ 5- ( 2- Met hy-{BdRMetnkyrethoxi)-phenyll B {p2r8ldi?, 3 gyl pymidin-R2yN§(2- - phenyl } -

acet am de; 10 l-benzvl
N[ 4- (F_S Benzyl am ng enz%y)r?rgfn % yridin- - phenyl ] - acet am de; and

N- { 4- P5- ( 2- Met hyBerpar2 A éﬂYlan-Pl’“qu:{ Srajpyidip- %vlkr]anpwl di n- 2-yl ] - phenyl } -
acet am de. 6. A(maﬁﬁlswxﬂyl)i(b@h@ﬁﬂm‘&%ﬁbﬁ} oh-Hipa 1cﬁ9 Wﬁﬂﬁn@f formula |

di t 1 n e conpound
of formi'a vi  PEL- Repghingi fgyiro) oi?&ﬁav&ﬁ? 2aplipben ke omidh R2' have
t he si gni fi canc&N-§3-{Hi(2dethyl-Bemzylainind)- wa&ololl’),?ﬂh)pp'ﬁdmm-)ﬂ] -phenylpact ed
with a conpoundac%{anfuggnul aVill a

10 N-[4-(5-Benzylamino-1H-pyrrolo[2,3-b] pyridin-2-yl)-phenyl]-acetamide;
and
N-{4-[5-(2-Methyl-benzylamino)-1H-pyrrolo[2,3-b]pyridin-2-yl]-phenyl}-
acetamide.

6. A process for the manufacture of the compounds of formula I according to
i5 claim 1 in which R? is hydrogen, wherein
(a) the compound of formula VI

HaN A R2
TN
s

N
N"H

formula VI,
wherein A, R' and R? have the significance as given in formula I above
20 in claim 1,
is reacted with a compound of formula VIII

R
0

H

formula VIII,
wherein R* has the significance given above for formula I in dlaim 1,
25 to give the respective compound of formula I in claim 1, wherein R’ is
hydrogen;
(b)  said compound of formulal is isolated from the reaction mixture,
and
(c) if desired, converted into a pharmaceutically acceptable salt.



RO Hformula VIIl, wherein R4 has the significance given above for
formula | inclaiml1l, 25 to give the respective conpound of formula | in
claim1l1, wherein R3 is hydrogen; (b) said conpound of fornmula | is
isolated fromthe reaction mxture, and (c) if desired, converted into a
pharmaceutically acceptable salt. -27-277. A pharmaceutical conposit,on,
contai ni ng one or nore conpounds according to clains 1 to 5 as active
i ngredi ents together with pharmaceutically acceptable carriers. 8. The
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manuf act ur e | carrent at nent cance
acceptabie carriers.

8.  The pharmaceutical composition according to claim 7 for the treatment of

5 © cancer.

9.  Use of one or more compounds according to claims 1 to 5 in the manufacture

of a medicament for the treatment of cancer.



