Het erocycl i ¢ benzyl am no derivatives, their manufacture and use as

phar maceuti cal agents This invention relates to heterocyclic benzyl am no
deri vat i We© 2007at1410Mhi bit the activity of protein ki nase®CTHPRASI0A74RY nases
are enzynes that catalyze the transfet of a phosphate group from ATP to an
am no acid residue, such as tyrosine, serine, threonine, or histidine on a
protein. Regul ation of these protein kinases is essential for the control
of a wide variety of cellular events including proliferation and m gration.

Background of theHa@y&%ﬁmn&ﬂaﬁpﬁ&wﬁ@h@e@q{elmhhﬁracme ind @eille kinases is
known to be involved in a vari et |se@ie stat es including inflammtory,

i mrunol ogi cal, CNS di sorders, ﬁré‘ba}cﬁ'dﬁl P8 or ders, or bone di seases.
See for exanple Susva, M, et aI ., Trends Pharmacol. Sci. 2 1 (2000)
489- 495; Bi Siias dinvendiofs. relagds &l hﬁteﬁ(ﬁhyclichanzyiarﬂas détbra(it@9that GahibitotheThe
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consi sts of ers and
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responses i rmigeatjoncel | types (Sawyer, T., et al., Expert Qpin. Investig.
Drugs 10 (2001) 1327-1344). Src activity has been shown to be elevated in

different c . colon (>90%, pancreatic (>90% and |iver
(>90% tuno pilisicle ofthedhealg Src activity is also associated with

nmet ast asi s (>90% and poor prognosis. Antisense Src mess‘@%te |rrpedes rovvth
of col on t urtBRPRIEPTIAtejagtivAia qfitEsinsikiftasss, is Enawn tobe invalsdtin anaiﬂfeé’r

(1997) 269- Zifghse SsegeeSitRdidghahflRhenatdt) DintAhsoleeidhld @txxswcilsw@érs,gr&wt h.

Furthfiém)re in addllpé‘f to i s role in ceII O|If§l’atI8{1 ICTa|S(P acts

in stress ré§‘68¥‘?§§ %&5 5 OT HE? Heass- 1368 Wy%é usva, et al.,, lrends
Pharmacol. Sci. 21 (2000) 489-495; Biscardi, J.S., et al., Adv. Cancer Res. 76 (1999)
61-119.

The tyrosine kinases are a class of protein kinases. The Src family which consists of
at least eight members (Src, Fyn, Lyn, Yes, Lck, Fgr, Hck and Blk) that participate in
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



response. Nude mce studies wth colon tunor cells expressing antisense Src
nmessage have reduced vascul arization (Ellis, L.M, et al., J. Biol. Chem
273 (1998y02068214M37), whi ch suggests that Src inhibitoPSTmEPadod/ 0hr=79
anti-angiogenic as well as anti-proliferative. Src disrupts E-cadherin
associ ated cell-cell interactions (Avizhenyte, E., et al., Nat. Cell Biol.
4 (2002) 632-638). A |low nol ecul ar weight Src inhibitor prevents

t hi sdi sruption thereby reducing cancer cell netastasis (Nam J.S., et al.,
din. dCancerdldRepuOrBtHeZélQ'ZI)edaéiBdeﬁ&G)cell Stemasgaahi(mgmr]ss rrawlp(:ﬁneﬂ:tan&ine
secondary inrjur t s froma VEG-nedi ated increase in vascul ar

per nmeabi | i t@i %L?y(t%bgé%‘}%g?uééen followng stroke (Eliceiri, B.P., et al.

MI. Cell. 4 (1999) 915-924; Paul, R, et al., Nat. Med. 7 (2001 222- 227)
Bl ockade of S8 dnlvbtersnmaydpeesesi the moaﬂalb'h@)lerwﬁ‘aéxremﬂtsofmnng IBGF- VE-

cadherin, a@)%d?at@@tlﬁ@e&ev‘fnt baswﬁr %ea{ﬁllnlzt élfcﬁ QM tHae Wake rfol'lcgwﬂg/es’fﬁﬂges
VEGF-nedlatﬁd VP/ edema cco equ

medi at®d perfkisbiB-Fye o@?lﬁé @A e 9126*P3§11(,R q ‘ﬁﬁ‘be?'i M‘Fdagl%%pm)

t her apeut i c 20p2ppn for patl ents with acute nyocardial infarction (Wis, S.,
et al., J. din. Invest. 113 (2004) 885-894). Src al so pI ays arolein
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were found to ex rosi s o re ori ano,
P., et al., a@d|B-ca¢nin 9gth) t@&ﬂ@’éﬂﬂ@@ywth mhich iteprevents YEGEHmediatednvest .

90 (1992) 1Wecﬂe%7and 18oand &3 oGk S‘P@?ecﬁl NILRGE & 'V‘_EQ# l?ﬂecﬁatk@‘ﬁlérrﬂéab‘ﬂ eocl ast

activity. Since osteocl ress high levels of "Src i bition

ﬁ?];g s nor nal
of Sr&0 ki nagBdREQYIds ¢ hasielor B laé@fteﬂn 35 tthﬁ’éptf‘ﬂ%fa‘i’ﬁffé)r‘i‘t %Paww%.a@sqes

(M ssbach, MyocgididlinfardBon&Weds, 61904) J.43ifr. Hik@3t. 1130@00D) 3sLe9AY. Wei ght
i nhi bit or s for protein kinases are wi dely known in the state of the art.
For src inhigbi t;i on, such i.di.ne

o vas i oo St SO B 5 3ol 8 sebBhDe R RickARRRicARy Enfpeded R Be Bt S
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derivatives (Soriano, P., et al.,, Cell 64 (1991) 693-702; Boyce, B.F., et al., J. Clin., Invest. 90
15 (1992) 1622-1627). This defect was characterized by a lack of osteoclast activity.
Since osteoclasts normally express high levels of Src, inhibition of Src kinase activity
may be useful in the treatment of osteoporosis (Missbach, M., et al., Bone 24 (1999)
437-449).

Low molecular weight inhibitors for protein kinases are widely known in the state
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.



(WD 03/004492 and WD 01/00213); Quinazoline derivatives (WO 01/94341 and WO
02/ 016352); isoxazole derivatives (W 02/083668) and pyrazol e derivatives
(WO 02/ 092628)7/018w1e phenyl - aza- benzi m dazol es are knowRCRELPRGIONI4UDr s of

| gE- nedi at ed i mune response and suppressors of cytokines and | eukocytes
with antiproliferative effect from W Q4/.024897. And sone

benzi m dazol e- pyrazol es and -indazol es are known as kinase inhibitors from
WO 03/ 035065, especially as inhibitors against Kdr, Syk and Itk tyrosine

Ki nases. WO RR@0hABGT tHeInvestion bes pyrrol o[ 2,3-b] pyridine derivatives as

ki nase inhibitors for the treatnment of kinase associ ated di seases such as
cancer, vir f the

I nventl on Tﬂllehepd} ésggn ng?ﬁ%%ﬂ%%% r g'?(e)gj E?ﬁ‘%ﬁy %Prgr(l:s (G:F! “Lat enz F[Ug]éﬁ’erﬁ
derivati ves fefmelaé general fornula | fornula | mhereln R1 and R2

i ndependent |y represent hydrogen, hal ogen, alkyl, alkoxy, al koxyal koxy or
acylam no; R3 is hydrogenRqr alkyl; R4 is hydrogen hal ogen, al koxy or

al kyl; Alis =CH or =N; ands pharnaceutlcally acceptabl e salts thereof.
The conpounds according to § invention show activity,as protein kinase
inhibitors, in particular 3 ibitors, and may
therefore be useful for the treatnent |pf dise i ated by sald t yrosi ne
ki nases. Src famly tyrosine kindtes a to involved in a variety
of di sease states. Conpounds of the present fnventign may be used as active
agents in the prevention and therapy of, for exanple, transplant rejection,
infla tory bowel syndrone, rheunatq;d a{thrltls psoriasis, restenosis,

allergifc asthma, Al zheiner's disease,
wherem,

R'and R?* independently represent hydrogen, halogen, alkyl, alkoxy,
alkoxyalkoxy or acylamino;

R? is hydrogen or alkyl;
10 R* is hydrogen, halogen, alkoxy or alkyl;
A is =CH- or =N-;

and all pharmaceutically acceptable salts thereof.

The compounds according to this invention show activity as protein kinase
inhibitors, in particular Src family tyrosine kinase inhibitors, and may therefore be

15 useful for the treatment of diseases mediated by said tyrosine kinases.

Src family tyrosine kinases are known to be involved in a variety of disease states.
Compounds of the present invention may be used as active agents in the prevention
and therapy of, for example, transplant rejection, inflammatory bowel syndrome,
rheumatoid arthritis, psoriasis, restenosis, allergic asthma, Alzheimer’s disease,
20 Parkinson, stroke, osteoporosis, benign hyperplasias and cancer including colon,

breast, lung, prostate 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, pharmaceutical compositions or medicaments
25 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

pharmaceutical compositions.



Par ki nson, stroke, osteoporosis, benign hyperplasias and cancer including
colon, breast, lung, prostate and pancreatic cancer and | eukem a. (bjects
of the preeap7/i1#iPénti on are the conpounds of fornul a | PEHEP2006/007479
pharmaceutically acceptable salts and their enantioneric forns, the
preparation of the above-nentioned conmpaunds, pharmaceutical conpositions
or nedi canents containing themand their manufacture as well as the use of
t he above-nenti oned conpounds in the control or prevention of illnesses,
especi al | y (DetailddiPesag ] ddaian as nentioned above or in the
manuf act ure of correspondl ng pharmaceutical conpositions. Detail ed
Descri ption Qf e e i " y

sat ur at ed, slﬁr g%eﬁﬁ?érgﬁalﬂﬁ]é %? uﬁzhgﬁgﬁ%?n rp&(;c%ﬁb v dzlt%%rfllt grl Rﬁfm%} om 1 to
6 carbon at ghain Y@P@fbwyomawgtf@rm Icter H&Arbe oﬁ’f@msmlie tershle fgqm, gltg/ 41 or
carbon at OMiartiC o, MedreYprefedtiy I, oMPr@mIn atoRRPAAY bs mietRyf ¥ihyl, ZTbutyI
t-butyl. As used herei g {hhe ltﬁi’ ral.koxy" neans an al kyl group as defi ned
above whi ch ATPYOAREEP YN TR Lt DB feit tom Exanpl es are e.g. nethoxy,

et hoxy, isopropoxy and the like. As used herein, the term "al koxyal koxy"
means an al Koxysedhegin,abe daii Feddboxy oveensvan elkyi gogpbtstdieﬁmetdembdyy vdliktoisy .

Exanpl es ar go4 &téﬁew%yx%érﬂﬁ . ERAARIEY te% &?”Eth Asopt Y:

2- et hoxy- eth oo§<1 -lma Y u%soxy, 291)é tgl% ﬁtox 2|8e SO)?yB pa(’l)]f(ly,

3- propoxy- bubelike. and the iike, preferably 2-ethoxyethoxy. As used her ei n,
the term"acyl am no" neans an al kyl group as defined above which is

attached vi aksause@(}@}mm%egémpalkmmkﬁsnﬁﬁﬁ & gkaxsegmhﬁms efined above

I t t I but I :
et aty! amHEods PR, 37,000l Pkt % fE et irbgdh- Shishc "
fluorine, chheahoxe, ancthbxyeel;hndyl Qelithexy-qghetyer adohethéydoutorg, 2ahetbokyre or
brom ne and ympg W&P&g’c ?z%\yekg Epcﬁ) @rgq;u%ﬁcyo GhBShe /Ii%e,aéxge‘f'erﬁ'lﬂ&e)-&hokﬁe term

"a therapeutl ca P onpound nE
ethoxy.

As used herein, the term "acylamino"” means an alkyl group as defined above which
15 is attached via a -C(O)-NH- group. Examples are e.g acetylamino,
propinonylamino, isobutyrylamino, n-buturylamino, 3-methyl-butyrylamino,

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



an anount of conpound that is effective to prevent, alleviate or aneliorate
synpt ons of di sease or prolong the survival of the subject being treated.
Det er m naWDa@n7f1487t her apeuti cal ly effective anount is WRCTHPRA06IE74EKi || in
the art. The therapeutically effective anount or dosage of a conpound
according to this invention can vary wiitshin wide |[imts and nay be

determ ned in a manner known in the art. Such dosage will be adjusted to
the individual requirenments in each particular case including the specific
conpound(s) sheglendosadminidstidedediyses, loe foroparentefal adinimststtioas itomgy ehgveaoasdi ti on
being treated, ..as welk fs the patient being treated. In general, in the
case of oral or parenteral adm nistration to adult humans wei ghl ng

appr oxi matelli/ 70 Kg, .a daily dosage of about 10 np to about 10,000 ng,
preferably fAoweddsiginonPhigmeeuitsaliit aceerfable ratries hisuntended & i Ve,

al t hough t hexndpilehatetial donwlbw@pfgﬁﬂdmemnadrﬂml@ﬁh@d indhé&ngdablvyntdlosage

can be_adm nj.stered as,.asingle dose, or in diyide or.f nteral
o et Miperien aRains Bt 2atharil ik PHRRLAEHE Holih g
"phar maceut iababripyion clrbyytradgentannd etherlmatemleadédompoundd ugepaible aitth al I
mat eri al t r3 ents,
di spelr si on :E%}hgée%t \é%l aﬁnﬂ?ﬁ{rgﬁ&g ’Jtcgﬁl Ia%kt Pt%qghgpﬁlg&t H a%so;/om c
and absor pt |1§)FﬂC@é11§$'lb}¢gW'é]gé}m gctlvawanmphed mmttbfrrre@ﬁ@ @n@om@e}nﬂg the

conpati bl e %&éhd%haaf@%mehmdte&d mSGfaﬁEﬂh@ﬁﬂaﬂﬂ actiC @BInpolaas @hn a§s@rﬁé
convenél onal, nedi a %gl,nfqg'ﬁscol s inconpatible wth the active conmpound, use

theredf in tRECTEBIAY proﬁlﬁ'émF ‘nvention are contenpl at ed.

Suppl enmentary active conpounds can al so be incorporated into the
conposi t i onsPreferablethelpoytidhef Raatfomnulat isRétliatofthe OHR’INH slinlaghio t o t he
-CHR3-NH |inkage. An enbodl ment of the invention are the conpounds

according ¢ geﬁn By ot BRI Y of S B8ER ALKARALEHRT, 20y ant no;
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 I,

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

Such a compound is for example:



Anot her enbodi nent of the invention are the conpounds according to formul a
|, wherein Ais =N-. Another enbodi nent of the invention are the conpounds
accordi ngvoad7gn#97a |, wherein Rl is hydrogen, al koxyalPKdEpP2en6/085y9 ani no;
R2 is hydrogen; R4 is hydrogen or alkyl; and Ais =N. Another enbodi nent
of the invention are the conpounds accargling to fornmula I, wherein Rl and
R2 i ndependently represent hydrogen or alkyl; R3 is hydrogen or alkyl; R4
is hydrogen or alkyl; and Ais =N-. Such a conpound is for

exanpl e: (| - PtieRénybiethyl))y (2 phepiyk Ak indHiazofit, 6 dd pyridib-bylpyniide.n- 6- yl ) - ami ne.
Anot her enbodi nent of the invention are the conpounds according to formul a
I, V\/nerel n LA5M s =
Anot her I%‘ nentég%?m g I nv}elenﬁ%(e)}rllé%r?ée%%fhe cdih d%ﬁlﬁ ggogglglg’rt%?dr%g%?%tfornul a
|, wher e| n AheseiaCH . Anot her enbodi nent of the i nvention are the conpounds

according to forghind R WAesRhN

5 R’ is alkyl;
R* is hydrogen; and
A is =N-.

Another embodiment of the invention are the compounds according to formula I,
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 is =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 alkyl; and
30 A is =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;



Rl is hydrogen, al koxyal koxy or acylam no; R2 is hydrogen; R4 is hydrogen
or alkyl; and Ais =CH . Another enbodi nent of the invention are the
conmpoundswaeevdi#™g to forrmula I, wherein Rl is hydr ogeRCTAIPR@EWOTKDXY oOr
acylam no; R2 is hydrogen; R3 is hydrogen; R4 is hydrogen or alkyl; and A
is =CH . Another enbodinment of the invention are the conpounds according to
formula |, wherein Rl is hydrogen or al koxyal koxy; R2 is hydrogen; R3 is
hydrogen; R4 is hydrogen or alkyl; and Ais =CH . Such corrpounds for
exanpl e, mayBebﬂy]sHl—Eictkdlethommdtmg-rpdmpylbdflsp)smln@ bb]pyrldm -5-yl}-amine;

Eénygf hflz [3 Z%l erelt(/%oxy etllﬁ %Zl)_'-)pw{l]ﬁﬁ F’]{g’f iflgg/rro ﬁgﬂ[iifémb.%ﬁ yrlﬁ?}é}’% yl}-amn

benzyl)-amine; and

{2 [ 3- (2- Met Byt et )1pzh1§>,wé1]>rzldﬂb id!-8Lyd)-ImfdeDyr i di n- 5-yl } - (2- et hyl be

nzyl)- am ne; and enzyl - (2-phenyl -1 pyrrolo[2 3-fr]pyridin-5-yl)-am ne.
/lA,no;[th e?gb%%lqnlgr}% fogﬁﬁq%btlo et Orﬂym comprgt)m'dg gcsco cﬁ%(g) {cg forllgluliaol,f ormula
wherein
R! is acylamino;
R? 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®
| \
~
N
N H 1
R
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

4

R
Hal

RS

formula VII,



R3 is hydrogen; R4 is hydrogen or alkyl; and Ais =CH . Such conpounds, for
exanpl e, may be selected fromthe group consisting of:

N-[ 3- ( 5- B¥O20074011W6- | H- pyrrol o] 2, 3-fc] pyri di n- 2-yl) - pheR¢NEPAQe0OTH e,
N-{3-[5-(2-Met hyl - benzyl am no) - | H pyrrol o[ 2, 3- & pyri di n-2-yl ] - phenyl } -

acet am de; N-[4-(5-Benzyl am no-| -8-

-pyrrol o[ 2, 3-b] pyri di n-2-yl)-phenyl ] -acet am de; and

N-{4-[5-(2- Met hyl - benzyl am no) -| H pyrrol o 2, 3-fo] pyri di n-2-yl]-phenyl }-
acetam de. Stil wharih Ré ané R ddierertsigifidanee gimsreatioverfoi formupy baesHafvr t he
manuf acture of the co ds of formula I, wherein (a) the conmpound of
formula Vi fornbﬁnnqugﬁﬂgpgln A, Rl and R2 have thg llgnlflcgﬁce as given
in formula I aboneglvesherleme‘thwmpplaldcﬂfrfmuddl,of formula VIlwherein R3 and

R4 have the (5) 9n'séla%aﬂlg)%uga\smramavleisﬁs%ratécpﬂ’rmtﬁe team HakulS abg oM ne or
i odi ne glve th ective conmpqund of f said compound of
[

for mul & I ) solfAegiged, F@Wﬁrﬁé "Pr@é’cﬂ}}aé'i‘?a?ﬁ‘%ﬁ}[}’écc%@lf Lif desired,
converted into a pharmaceutically acceptable salt. Still another embodi ment

of the investilanotir @ambpodiigas dfahe ifventiamisf pioces fof tHehhamwhgrarnatsthef
formula I in which IS r.ogen ee a) t he conpound of fornula Vi
B TS Rn P RER IIE bRl Bl

formula VI, . gnificance as given in formula
| above, iswhesined with a conpound of fornula VIII

(a) the compound of formula VI

H,N A R
T ;?
—
N
N H R1

10
formula VI,
wherein A, R' and R? have the significance as given in formula I above,
is reacted with a compound of formula VIII
R
O
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) if desired, 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 Scheme 1 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
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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 la: 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 (DMSO), 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-).
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of a catalyst |ike CuSO or Cul to give the conpounds of forrmula VI-A A
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acetam de c3yhe Adgey ANLANG LAREL] RS if BIIRCa M il RURSLAN €5 of

erntlve am no 'ty may be

i ntroduced iof fprC@taéﬁt dite f Gu¥Raor Lelete @Yﬁlihﬁ(?@@?b@lﬂ@ﬂl aﬁlfﬂﬁn%lab’sltfixtﬂent vi a

coupl i ng undgfbtARdas-dolkait HeIN-B G (NMIPS of flifn dth a
base I|ke Soglub%tert@éa:ciﬂ C}XI de ang&w/gtf;la |urr(1t cat zf’ egﬁ’g Pgl (dba) 3
d
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conpounds ofcldsed messél. V- A wherein Yis nitro, the reduction of the nitro
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hydr ogenati on, . with Pd.on_char ) ven
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15 palladium catalyst like Pd;(dba); and a phosphine ligand like tri-tert. butyl

phosphane).

Step 2b: For the compounds of formula V-A wherein Y is nitro, the reduction of the
nitro group is accomplished by standard conditions such as heterogeneous
hydrogenation with Pd on charcoal as the catalyst, in solvents like methanol,
20 ethanol, tetrahydrofuran (THEF), 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 HCI, 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 HCl. 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.
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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.
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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 PdCl,(PPhs), or



"A" in formula I. The conpounds of the present invention wherein "A" is
=CHcan be prepared according to schene 2, and are naned |-B. Schene 2 In
schenme 2,WRRI0TR470R3 and R4 have the significance as gi PENEXRGGHOTIH?
formula | and Hal is bromne or iodine. Step 1: An ethynyl-arene of formula
| X can be coupled with 2-am no-3-brono-f- nitropyridi ne under standard
conditions of the so called Sonogashira reaction, with a copper catalyst
like Cul or Cud, and a palladiumcatalyst |ike PdC 2(PPlla) orPdC 2(PhCN)
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Step 2: CyclihgahbffteOThbdemal kibgquatBf Bs%af;re& t8f thk A o itn@ @haeg the
pyrrol es of for la V-B ca treatment wt llke

E e a hJ eve? é‘l QH
pot asL? um t &RPdpd: 65958 OUBBRA SONAHIORSd Fraistagre LyqratAl st xradB AR | nert
sol vent || k@hbk;ﬂﬁmérgdxﬁylex tiké Pd(P@h{NMPPACL Ry Pdf (dba): / PTBIE)in solvents

dirrethylfor at tenperatures in the range fromroom
terrperature ?tf’ﬁwztmlern%ﬁﬁ }dluer}ehe base can be replaced by a

cat al yst Ilke Cul The obt ai ned pyrrol es of fornmula V-B can then be

converted t Steprdnseyghisasionfoftioe alsyre int@medintesdif fiornda ¥t torgive tadpysiodss ofa or

4b. formula V-B can be achieved by treatment with a base like potassium tert-butoxide,
15 potassium hydride, or sodium ethoxide in an inert solvent like N-methyl-
pyrrolidone (NMP), tetrahydrofuran (THF), dimethylformamide (DMF), 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, Step 4a 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 formulaI 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
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Baseaddi ti orqusﬁérh;ﬁylaaﬂmuﬂﬁuﬁ h9aRoxeRs] MRH dsr fomeRIMPR| titanR@hAsSimMoRiumodi um
and, hydroxide, especially from sodium. The chemical modification of a pharmaceutical
compound into a salt is a technique well known to pharmaceutical chemists in
order to obtain improved physical and chemical stability, hygroscopicity,
20 flowability and solubility of compounds. It is for example described in Stahl, P. H.,
and Wermuth, G., (editors), Handbook of Pharmaceutical Salts, Verlag Helvetica
Chimica Acta (VHCA), Ziirich, (2002) or Bastin, R.J., et al., Organic Proc. Res. Dev.

4 (2000) 427-435 .

The compounds according to this invention and their pharmaceutically acceptable
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
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Another embodiment of the invention is said pharmaceutical composition for the

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 compositions for the

treatment of colorectal cancer, breast cancer, lung cancer, prostate cancer,
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Anot her e”bq}%FEﬁ)” MstRha, ! é’rxﬁgl;’%g?éep rTlﬁfd e?aéaﬁ '}E%‘?“Ean‘églj IR td on for

t he treatnen cancer. I'men he Invention I's sa
pharnaceutidﬁhpb@ﬁm95|tlon for the treatnent of col orectal cancer, breast
cancer, lung cancer, prostate cancer, pancreatic cancer, gastric cancer,

bl adder cancgoth&Vehbadinfedd©EIthe TRV HIONBIs heUise dfashOBR. mER! ¥dhipburBncer ,
ki dney_cancer omas. Anot her %nb di ment

enal cancer, Ieuke as o
o T s o a0 S L Kyithe Fievaichir oF i Rar e Leap s sans o P6r m |
for the manufeathentefaiflapiastoasceimmaablogralp oSN donsletkoor hdre diseess.nent of
cancer. Anot her enbodi nent of the invention is the use of one or nore

conpounds a tﬁérnﬁgggdlmﬁwf Ghé Jl%’ thoiCis n@l? UfCub e gf‘ RBar Hﬁﬁg&ﬁd&al

conpositions tor_t treat nent 1 orect a cancer, breast can | ung
cancer, pr 0§F‘élrélfkgéﬁé@ﬁnlﬂahé&sé9fﬁ%l Yc%tmf’é’fekﬂgﬁsmhl@t@&ncer bl adder cancer,
ovarian cancer, nelanoma, neurobl astoma, cervical cancer, kidney cancer or

renal CanCerAndtl@éik@ﬂb@&rrﬁ:ht |f 'TRE QAP iOANGE (A use TEFOSkATBA tmoHe ¢digpounaRnt i on
use of one or unds,.accor for the

isth 0 ng to fornula 1.

ranuf S84 ur o JTOTAACEUR L8 e SRBBuRK TsHEdRgnd ratpraiFiting Skt

i nfl ammat ory-, inmmunol ogi cal -, CNS disorders or bone diseases.
Another embodiment of the invention is the use of one or more compounds

according to formulal for the treatment of inflammatory-, immunological-, CNS

disorders or bone diseases.

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

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 a 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 the use of one or nore conpounds
according to formula | as src famly tyrosine kinase inhibitors. Another
enbodi merWOa@POrH¢707nventi on is the use of one or nore cE&EHER2ALS/00TEEDr di ng
to formula | as cell signaling-regulating and anti-proliferating agents.
Anot her enbodi ment of the invention is-the use of one or nore conpounds
according to formula | for the treatnent of inflanmmatory-, immunol ogical -
CNS di sorders or bone di seases. Anot her enbodi nent of the invention is the
use of one & Addé0egpoLpaimdotisperserwith spatabooanid ngrteso formula | for the
treat nent of; c r ' L

phar maceut i c3al ggggprglé?@?%ﬁgcggﬁg??‘g%lgﬁmea@{]élg%%%?@ in ?’ g?to |rt\%, anount of
a conpound decbrpirpgwrap il wmindum fad terdighy prateggioadi ents and a

phar maceut i cal byepafCeRfumdrahks f(ﬁrthe,mpt her enbodi ment of the invention is
a nethod of tr i.n ancer._caqnpr ng ni sterin toape n in need
thereof a tt‘?erg/ghtf?ﬁgé ORys. QPfdE 1 Kt b foprone SR oare of HE 1o
formula I. Anostyey. enbodi ment of the invention is a nethod of treating

col or ect al Cﬁnﬁgtract u?&%%ﬁo%?c & bead WHCANS Fayérsprfofﬂe?'t(? 0%@651’1 a,pﬁl'?grr eatic

cancer, gasttiC Cance cancer, ovarran ca
neur obl ast orm, hclémpe@ple@m:l:eqaplmtd'wéw cemubigaben a’e%ﬂ@lg fonRewin, | eukem as or

| ynphomas CWMOQ,le@gtrgg%megglﬁm hggera person in need thereof a
t herapeuticall ect] ve anpunt a conp ound accor di n%é ﬁf”é[ or mul a I A

phar md€eut i Sal ﬁa@wabinsnwmhssn%‘t % H%’Gs@eij gyl (éshsy un Ve
procedure: 1. Wt ok Qtrgctds dss. beads in custom made tube G. 25, 4 cm (the

beads fill I .of t u e).2...,Add 50 co und di sperse with spatul um
and vort ex. h@' WP t?l}e}ﬂ_a ﬁ‘gf‘é’t 'Vﬂt}é%ﬁqﬁ *peads: gelatin sol ution =
2:1) and vortex. 4. Cap and wap in alumni umf0|l for light protection. 5.
Prepare a cdlhetdhovbalesaribed fpyeparh@omiylelds micro-suspensions 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 + Jal33-Ro): 10 uM
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
pH7.3

Enzyme: 2.5U/mL



6. MII for 4 hours, 20/s in a Retsch m|l (for some substances up to 24
hours at 30/s). 7. Extract suspension frombeads with two |layers of filter
(100 nm WO 2007G1HT0@r hol der, coupled to a recipient vialPCHEPZ@G0pT47Ugat i on
at 400 g for 2 min. 8. Mve extract to neasuring cylinder. 9. Repeat
washing with small volunmes(here 1 nL steps) until final volune is reached

or extract is clear. 10. Fill up to final volunme with gelatin and
honogeni se. The above descri bed preparation yields m cro-suspensions of the
conmpounds oflnhdritoml a | with partmet.@5siMes between 1 and 10 nm The

suspensions are suitable for orgl;pppbiGati ons and were used in the in vivo
phar macoki netic testings described below. Pharnacol ogical activity: The
activity of the conpounds according to this invention as inhibitors for the
src-fam |y tMp6&ake ki nases was shown by using the fol | owing assay.

SRC- | nhi bi t OEu-labskalypHRpReid e anBbadt:i 0rfonlad Gikio MIFPP D66, Pept i de (Ro +

Jal 33- g{o): 10 nmM Jal 33-Ro 196 nM Ro 9.8 bg’%&(%}%é%ﬂg/crpméﬁl%lt}ﬂfer: 4

mv Me(~2 mM TCEP 50 nM HEPES 0,1 % Tween 2
(all commercially available).

Peptides: Ro: NH,-A-E-E-E-I-Y-G-E-F-E-A-K-K-K-K-CONH,;, and
Jal33-Ro: Jal133-G-Aminocaprylic acid-A-E-E-E-1-Y-G-E-F-E-
A-K-K-K-K-CONH,, 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 umol 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% Ethanedithiol, 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].



Enzynme: 2.5 UnLinhibitor: max. 25 mMmn. 0.42 nM Material: Eu-labelled
phosphot yrosi ne anti body: - for Lck C sbhio Mab PT66-K, - for Src EGG

Val | ac PO 2R/0M024 (all commercially avail abl e). Pep®PCHd&P200RH07479

NH2- A- E- E-E- | - Y-G E- F- E- A- K- K- K- K- CONH 2, and Jal 33- Ro:

Jal 33- G Ami nocaprylic acid-A-E-E-E-1-Y-@BE-F-EA- K-K-K-K-CONH 2, wherein Ja
133 is LightCycler- Red 640-N-hydroxy succinimde ester; whereby both

pepti des were synthesized by an optl m zed solid phase pti de synthesis
protocol ( Mdzymesl d, lP‘-mﬂateIECb(ﬁpSGJ—‘e,dactlAcbeUps@ercEppOC s% pdrtially puiifieh2) 412)
on a Zinsser SMP350 p hesth t peptlde was assenbl ed
on 160 ng (22.8 mmol 5’2{3{ ggr&%% Ri nE%LIl HEQ erlr%%tle poI ystyrene solid
phase by repeat edl co jating an twenty fold excess of am no acids each
protect ed bylimersssolved Flyorcscenge AssayoReqder:tiggien Fjﬁ’dr’p\é(ﬁ nettorat42g- Q‘@bl | e
tert- Bu-, Bﬁmtlla@eblco@nt@fmlqa&}gmauags;desmermtlngaxo@ohlﬂa Biodeekcdoao.n functi on.
The subst rat e sequence AEEEI YC;EFEAKKKK was Nter m nal additionally nounted

with the sp Jom avage
of t heEIN- t e?fn]%iam enporary plr;r%)({I 1 Plﬁecraﬂﬂ ngf"?ﬁ? 1 aéﬁie@iEﬁfi

prot ect ed peypire doirekesed dtnsh @Ioc.lmetMoéecmlas Blo¢}c¢namiunMgGiz and Mgkl wereRed

640- Nhydr Oxﬁafé}ﬁ?é&'fmxﬂelvfe?&@@&&%Cﬁ@ﬁ?ﬂceﬂfa <l \MBﬁth%Qé“ H}&Elo@m%"') and

triethylam Af ter resin_was_ was orrram de and
| sopr opanol (G&EP]) vaePwchased &rogr Preree, BB &V¢lidewnyolyme élapffa?qnéw atepyEast y| | y

protected angiriiabel f#émIpdonde was

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

well plate reader.

The 1Csp-values can be obtained from the reaction rates by using a non-linear curve
fit (XLfit software (ID Business Solution Ltd., Guilford, Surrey, UK))

1C50 src
Example-No. [1M]
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. (uM]
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



renoved fromthe solid phase and rel eased fromthe permanent protecting
groups by treatnent with a m xture of 80%trifluoroacetic acid, 10%

Et hanedi WRi2607/01%5D% Thi oani sol and 5% Water. The subst r aPETEKRZ006/0HET? y

i solated by a preparative reverse phase HPLC purification. The purification
yielded 12.2 ng RP-HPLC single peak pureoblue material (lyophilisate). The
identity was proven by MALDI mass spectroscopy [2720.0]. Enzvnes: Upstate
Lck (p56lck, active), Upstate Src (p60c src, partially purified) were
purchased f umdetsBlod tbps taidifi@itiohechn berroade inTtheeprogediree skt Fbrtbrwisharice
Assay: Read or 1420-040 nultil abel counter;
Liquid handﬁ g?tog]mﬁlegg{rktowé i I%{Eadﬁ Bi onek 2000. ATP, Tween(tm 20

4- (2- hydr oxyet hyI )-I - pi pera2| heet hanesul fonic acid (HEPES) were purchased
from Roche N ptal Broceduresical s, MyCl 2 and MhCl 2 were purchased from
Merck Eurol ab, Tris(2- car boxyet hyl ) phosphi ne hydrochl oride (TCEP ) was

pur chased f ropirtii @iaterials84 Wl | | ow vol une fluorescence pl ates was
purchased from Fal con. Assay Description: At first the enzyne is

pre-i n§ubat ed {91 3B M 84, 5 G BindElURQNHRe SO! ution with corresponding
amounts of ntion. Then the phosphoryl ation

reaction is asbaVited2ppeaddithimalazelic-bipyriding ure, contai ni ng ATP, Pepti de
and PT66, and gsulseqlgnminbakiindp J@l%epaﬁ&eﬁés ng Bénzameﬁydeeaﬁt DS fn$

i mredi atel y nonj tored u |.uor esc ectr.osco in a
sui tabl e melq‘trﬁll’eé‘tzéner‘@eafdéﬁeateéﬁ%lﬂ% v%?‘lfe]ss Royyss E‘E ﬁf‘ﬁ &@EPW Bqﬂ“?%g

reiactl on l’atb@&fabt)/urﬁflhsiﬂgaﬁom&ﬁ’dtheﬂ@ﬁdu@ul’d\(@efsh? il &kl dcemed, }ﬁ\hﬁfed gddxHBusi ness
Sol ut i on or owi ng exanpl es and references
are pb@w Ih{e{)reﬁid et“ﬁ’é ‘%B%‘”%%%’F%Cﬁ‘ea Present invention, the true

scope of vxleod:idﬂéOgat forth |n t he appended clains. It isunder stood t hat
nodi fi cations can be nade in the procedures set forth w thout departing

from the spiy)igtpihhyf-BA-i¥SRT4,9!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 g

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 (2x25mL). The combined organics were dried over MgSOy,

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



Experinmental Procedures: Starting materials

2- phenyl - 3H i m dazo[ 4, 5- bl pyri di n-6-yl am ne a)

6- Ni t r o- 2Wpheowd14BH- i m dazo[ 4, 5-b] pyridine 14.05 g PCT/EP2006/007479
2,3-di am no-5-nitropyridine and 9.68 g benzal dehyde in 250 nL nitrobenzene
were heated to 140-150 OC for 15 hours.4¢grs). The solvent is renoved by
vacuumdi stillation and the residue is dispersed in ethyl acetate,
filtered, and the filter residue washed thoroughly with ethyl acetate.
Yield 16.0 golm)nn? plieoylatd@idaphy da@D4, S-didhbyrodtime) yl e nefakra. 0 3g(2-
6-nitro-2- phe a i b Hn 1 L acetic
PR PR il m’*?’P% FibantaRl B oS Cothp R B 0
stirring. Af HENMRMQQMH@ ﬁD&lﬁré-?ﬁvébHcdbeIéCB ) b@ﬁrﬂﬂ‘brﬁ@drb@ ur ), 3204
filtered OV‘?EHC@Ji']tl%S Ehﬁ? 654 (118 dlﬁﬂ]r‘i\@sz\é’a%?q W (h, lifejtmng'm @Fi E'}e

combined filtrates were ({)orate he’ residie was di'ssol ved hanol

di chl o onet t‘hﬁé 45 GBHysd 3?95 1&h8Y4 over silica. The filtrate was concent rat ed
to a volune Mﬁerﬂa@ﬂelm- we-rﬁaﬁu:btetmgymﬁﬁg@cte&)aér& COthﬁthndpmédfl Iftgrat i on
and washed th nmet hanol ;. Yield g t ut ed gp nﬁd t¥l en%s

Subst i t ut ed BhenytUKeRIRH B es fidfbS We8par etfiby M o

4- am nophenybacgiskire weuplyng, i 4s edeatnitreal ﬁ)roéﬂmhnh@srphagflates'&ﬁmehedﬁml,u&l,

4,162, 265A, ng%em Kyl |or(|2®f3)3 ggrs%@ gymgggnylgﬁg {lgﬁle hyy.3

literature procCedures. I nstance ty t ho g/l acetyl ene
3- Hydi%xyphehsrpé/@ébwfé@ég/é%?ﬁbeh%ﬂﬁ%i/)ocaﬁysmm 960%50 b003 090£si2003
bronoet hyl mgb iy loes heyrpdf0. 23k, 2. 4mmml ) and pot assium car bonate (322ny,
2.4mmol ) in acetone (5rr1_) to 110 OC in a m crowave oven (CEM Di scover) for

g)S(t ImaggégsWSV&Etevla&lqu))Dhenaaceg&qeege to the mxture and the whole was

Acetic anhydride (13.8mL, 144mmol) was added dropwise to a solution of 3-
ethynylaniline (14.0g, 120mmol) and 4-(Dimethylamino-)pyridine (DMAP) (1.5g,
15 12mmol) in tetrahydrofuran (300mL). The mixture was stirred at room
temperature for 2 hours, water (100mL) was added to the mixture and the whole
was extracted with dichloromethane (2x250mL). The combined organics was
washed with 10% citric acid (100mL) followed by saturated sodium bicarbonate
solution (100mL), dried over MgSOy, filtered and concentrated in vacuo to afford
20 3-(acteylamino)phenylacetylene as a yellow solid (18.3g, 96%).
'H-NMR (400 MHz; CDCL3): 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.



di chl oronet hane (2x25nmL). The conbi ned organics were dried over MgSO ,
filtered and concentrated in vacuo to afford a brown oil. The oil was

puri fi ed WOQOIUNTHOEhr omat ogr aphy (Si @2, di chl or omet hane PCEEPA0bHITHTB- ( 2-
met hoxyet hoxy) phenyl acetyl ene as a colourless oil (247my, 70%vyield).

1H NWVR (400 MHz; CDCl 3) : 7.23 (IH, ddg;/ 8.8, 8.0), 7.08 (IH, dt, / 7.6,
1.2), 7.04 (IH, dd, / 1.48, 2.7), 6.94 (IH, ddd, / 1.0, 2.6, 8.3), 4.11
(2H, t, J 4.6), 3.74 (2H, t, / 4.6), 3.45 (3H, s), 3.05 (IH, s).

Al t er nat i vel'Mi; NMR p400ebiiin \Det- DOASQ o 8c08y (3 Q@ )y 798  syviid ) ;o 8p Ad d nf, rédi; t he
correspondi i Tl hyly sid M tyl b 0 shy

coupl i ng, ag'% e@’%Z?%Rg’rﬁ_gﬂr%{gh@%’p e y6r439c ?51 g%gq:%ns (¥)sr§] ?Qgi}l@ (&

J. Org. Chem 388. (2003) 9589-9597-supporting information S.|-36
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(13.8m., 144 [3, ﬁ added dropwi se to a solution of 3- ethynylaniline
(14. O 120%MH hyl ami no-) pyridine (DMAP) (1.5g, 12mmol) in
tetrahydrofuran (3001L). The m xture was stirred at roomtenperature for 2
hours, wat ern) 846Qimethasy-adidey)- ploertylechymiyl t itngrapyridine-ywholige was extract ed

wi t h dichl or T ixne I GS i Iech 10%
cliric aci (oS S Ak Laf 1T A0S £3,4008 (T8Ol 107
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dried over MgSO4, filtered and concentrated in vacuo to 20% of its original volume

and heptane (20mL) was then added. The resultant yellow solid was filtered and
15 dried to give 3-[3-(2-methoxy-ethoxy)-phenylethynyl]-5-nitro-pyridin-2-ylamine
(4.2g, 74% yield).
'H-NMR (400 MHz; d®-DMSO): 8.89 (1H, d, J 2.7), 8.34 (1H, d, J 2.7), 7.39 (1H,
m), 7.35 (1H, d, ] 8.0), 7.30 (1H, dt, J 1.0, 7.6), 7.04 (1H, ddd, J 1.0, 2.6, 8.2), 4.15
(2H,t,J4.5),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, ] 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)



added at roomtenperature. The m xture was stirred for 18 hours (hrs), the
DMF was renoved under vacuum and the residue purified by chromatography on
silica elNO20/#BWPwWi se first with dichloronethane, theRCHEPRISOOHE? hane /
met hanol (60:1), then dichloronethane / nethanol / ammonia (60:1:0, 2).
Product containing fractions were pool edrpand further purified by
preparative HPLC-MS. Yield 17,4 ng of the title product.1H NVR (400 MHz,
D6-DMSO): 8.08 (d; 2H); 7.93 (s, IH,; 7.53-7.43 (m 6H); 7.33 (t, 2H); 7.20
(t, 1H,; 6. 79 2(Br(2smethdxy-ethok®)-phenid}- 1 HHyrrolo B3 -blpyriein-bHflamihe49 (d, 3H).

b ovPt G o g TP A Sof 2218 AHYER B0k PRIV s-hitk Y HBbi512s-

3- [ 3- ( 2- et Hdryridinhd&yinmpdle AE e friph|posedsr {6-08)pyrdthidnel 25¢mbhivagadded _

3- (2- Met hoxyig€f heny) gophﬁﬂyirﬁpﬁﬁﬁé{ ENRLY Th3nixRREWRL heMB$ a@AFETof 9 hdusol ution
of triethyl ag1 ne (1,92, 14rgm|), - am no- 3- brono-5-ni tropyri di n(? (49, |
drmmol ) > PdC therpeeeled '«zﬂ{ @%ﬁﬁf r??ésﬁé&e?- Hhcrobsgpt vasEmyved micippyd the

anhydr ous t eksialy desdlvited iG8ertly) ddatatdrg30kailk. whbigedmivwithirsatusaeed stodined at
room tenperat.ure for 4 our s .t hen rated in vacuo and resolwmated in
i oni or onet e b LRy DERMEEE el othd SRR A0 WoGEE 1R S5ty
dried over My&®4prdduct evaeduaifdd donc@nmmathsdmatogramhyo($i02,20blodcetats tor i gi nal
volure and hepiane (22.egr@-ream,&rﬁﬂogsl%qnyﬂﬁ-ﬁﬁ%&btf}sﬂﬁolyﬁldiﬁ.\y-ﬁ%m was

filtered an rred to giv
3- [ 3- (8- net Hdxg- @%bxy) - phenyl et hynyl ] -5-ni tro-pyridi n-2-yl am ne (4.2g, 74%
yi el d). 1H NMRNMRQ40d&IHAG DECD): B.89(1H,5E), 178 (11, 4)}.2.8), 343(1.60 (2H, /

2.7), 7.39 (IH, oA 35 , 30..( t 0 .6), ,7.04
G adas s ‘g ongtags s ) . Jusafy 925 8kt 8 pur slo7d B ag 5
(3H, s). N5 JAM)=4.8ESH) bi3)44.2442],,t, BAB), BMed2HE: gridton, 3.40 (3b), sp-

[ 3-(2-net ho etho -nitro-IH pyrrol o[ 2,3-b] pyridine Potassium
tert - but oxi Z%IS'( 1@@”%2@#&]&?36 was added to a solution of 3-[3-(2-

15 d) Benzyl-{2-[3-(2-methoxy-ethoxy)-phenyl]-1H-pyrrolo[2,3-b] pyridin-5-yl}-
amine
Polymer supported borohydride (706mg, 1.8mmol) was added to a mixture of 2-
[3-(2-methoxy-ethoxy)-phenyl] -1H-pyrrolo[2,3-b] pyridin-5-ylamine (50mg,
0.18mmol) 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:
Ex;rzp le Systematic name 'H-NMR

(400 MHz, D6-DMSO) 11.61 (s, 1H); 7.81

Benzyl-{2-[3-(2- (d; 1H); 7.45-7.40 (m, 4H); 7.35-7.29 (m,

2-1 met}ﬁ‘;ﬁyﬁfﬁ‘,‘fﬁ”‘ 3H); 7.23 (t, 1H); 6.96 (d, 1H); 6.86 (dd,
olio[Z }3,-b] din. | 1H)6.67 (d, 1H); 5.99 (t, 1H); 4.31 (d, 2H);
pyrrolol2,3-blpyridin- | " 17 (¢ 2H);3.69 (1, 2H); 3.3 (s, not
-yl}-amine

separated from dmso).




met hoxy- et hoxy) - phenyl et hynyl ] - 5-ni tro-pyridin-2-yl am ne (1.57g,
a 2:1 mxture of tetrahydrofuran and di net hyl formam de (75nL).
was heat edO2007A0@TW7f or

vacuo.

acetate then 10% net hanol
I n vacuo to 5% of their original

i n ethyl

acetage.
vol une and wat er

5mol )
The m xture
16 hours then the tetrahydrof ur aRCREP2006/074EY | n
The m xture was poured onto a pad of silica and eluted with ethyl
The organics were concentrated
(301) was added. The

in

resultant opange sglid was filtered and dried to afford
2-[3-(2-net hg%glghoxyg- phenyl]-5-nitiro-1 Hoyrrol o[, 2, 3-b]pyridine (1)3g,
839 . 1H NVR (4QO0 NHz; S¥# ame[2 88 (I1H, s), 9.HANMRY o, / 2.6), |8.77
(IH, d, / 2{6), .‘.2750(2H m, 7/36 (IH app. t, /8.1, 7.8), 7.18 (IH,
s), 6.95 (IH dd, / 1), 4.15 (2(4001MHa, 8§-DMSO5 1{oRi(s,(1H)7 4.88) | 3. 25
(3H, s). M} M= (ES+) 23142§1M/&0hfxy35r (e 7 dat 7142 (del) 8); 7.34-7.29 (m,
2- [ 3- (2- met hoxy- et Hoxehoxyhehonyl -1 H- py 2H0L B8 (B1H):py16-dil A {®, IHxH.WeldTo a
m xture of P-[32(2-|npymeiri2.ethmxidinpheniil); 6E§i7r(|dtir BH); 6-69y(dr BH b [B031,
b] pyri dine [7.1mmol|, 252'@)(2amthyﬂ0n polids.266 d721); i 7dt.RahoB.70 SoaH); was
added HA (fone) (Q. 7nmbenayldramaner ($niB)33 (Tet séparatediramsdhenit 286 & 7T00C
for 3 hours|then cdoled and filtered through Oellte%frl) The sol vent Was
renoved i n yacoo andthe Tesidue Tesot Ter—1washed
with saturat edzr%odi urﬁebgl)d'gﬁnaﬂegs% FD D‘I%%O F&P‘% fby 7 d|and
concentrat ed i4rovadqubyrrqiaes 1gprogu
chromat ography (Si 2, et5nyll) agyee at e) |t % /¥‘? IH) zigl (6??21({?) H')‘TB99 (t
2-[3-(2-net |ny-t:L| Yw pyrrotof2-3=bipyrrdrm=-5S-ytamme—1. 29,
609 . 1H-NI\/R(400|\ ;‘ﬁl, E?[ 62 (1H, s), 7.78 (I H, d / 2.0),
7.53-7.50 (RH, 21, ;r? 1() % / 8.0), 7.13 peédald, / 2.3), 6.93 (IH,
dd, / 1.7, B.0), 6.7% :)-IYD ?ﬂ‘)&d ) 4.8 (2H_br.s), 4.24 (2H t, /[4.6),
3.76 (2H, t|—+4"6)35—346 10ﬂ Mb: - (3 1001
Benzyl - { 2- [ B- (2- metjhdk{3-&- Betw)anplnem 1%?%95? q 3P mﬂf@fgo%%yl }-
am ne 2.5 é?‘PYEOlgD’S‘ 2H); 7.42 (d, 2H); 7.36-7.31 (m, 3H); 7.23
h PYE_‘“' s (d, 1H); 7.00 (d, 1H); 6.50 (d, 1H); 5.97 (t,
phenylj-acetamide 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-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,
acetamide 1H); 4.25 (d, 2H); 2.37 (s, 3H); 2.07 (s, 3H).
N-[4-(5-Benzylamino- | (200 MHz, D6-DMSO) 11.53 (5, TH); 10.04
L rrolg’[Z 3. (s, 1H); 7.78-7.75 (dd; 3H); 7.62 (d, 2H);
2-7 b] PYd. - 7.42 (d, 2H); 7.33 (t, 2H); 7.23 (t, 1H); 6.95
pyndin-2-yl) (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]pyridin- 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 (t, 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

needed.

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



Pol ymer supported borohydride (706nmg, | . mmol) was added to a m xture of
2- [ 3-(2-nmet hoxy- et hoxy) - phenyl ] -1 H pyrrol o[ 2, 3-b] pyridi n-5-yl am ne (50ng,
0. 18mmol )weandotaswal dehyde (18ng, O | nmol) i n net hanol PCBMAPRO06/DHETM Xt ur e
was stirred for 16 hours, filtered, concentrated in vacuo and purified by
preparative HPLC to afford

benzyl - {2-[ 3- ( 2- net hoxy- et hoxy) - phenyl ] -I H pyrrol o[ 2, 3-

b] pyridin-5-yl}-amne (4.4ng, 7% Ms:. M= (ES+) 374 (l\/H—l), 415

(Mracet oni t riixe)re & tfaBihdfursi gl Hhﬂeth)(lﬁﬁfrialﬂiﬁﬂé aVstdehé Qﬁlﬁtdrepmst ed
above (Exa ) ppr.opr i.at material s, : oW ng
derivat i veg%v%treé % 706@% dpfhg% tgg)n theafe(jcst %Ufl'gl'tl as r%rPgFed i va{uo OIL

AT-[ 3-(5-ni tmgctmnekvmsrpmirgc! 2ng> b]p@;qufdsllna zmdwh)tetheﬁyll(y% xacmaanh iteetbfl t he
exanpl es thecdaf. Phlofhalits VKR ¥ he&eaea%wa%aa% e GhEE ofgaMBbAmATDuNt

of base (Potassiumtert-butoxd as In -1 1s nee Preparation

of N[ 3B-(5- riindrwater{39pHy) dﬁﬁ[azidsd bT}gfylferw Qrmgyﬁglh@wﬁ filtaredtandi diedBgt assi um
tert-butoxi dgford. RbB-(20NHE!1H-pas ol@qizls%]fg?uﬂnszo&lwph@@ylpacd&m{df& ((21g,

am no- 5- ni tg@/@yrl di n-3-yl et hynyl ) - phen acetam de (1.48g, 5m‘m|§ in a
2:1m xture et rahydr of ur an and di net hyl formam de (75nL). The m xture was
heat ed at 70BICNMR (48 Nz, si® RSO hE2.92( THhy) dt®T U Hib, $a8. lﬁeéithdd] R#B),vacuo.
The m xture n f Ydretdanol in
ethyl acet atgg@is Ll{)?dzﬂ tB%a(1?%2&92%%3?43%%%%33% gg/o oA leljlfl’r

ori gi A8l volapiret; éﬁ(?) 1Qe(1H, 3711p (#Hssladded. The resul tant or ange solid was
filtered andudrijed Eﬂ)@bﬁg H), 338 (M+acetonitrile), 593 (2M+H), 889 (3M+H)
N-[3-(5-Nitro-1H pyrrol of bfpyrldl n-2-yl)-phenyl ] -acetam de (1.0Ig,

68% . 1H NWVR (400 MHz; d6- DI\/SO) 12.97 (IH, s), 10.17 (IH, s), 9.16 (IH d,
/ 2.5) 8.94 (IH d, / 2.5), 8.24 (IH, s), 7.70 (IH, d, / 7.8), 7.63 (IH,
d, / 82), 7.50 (IH, app. t , / 7.9), 7.10 (IH s), 2.15 (3H, s). Ms: M=
(ES+) 297 (MtH), 338 (Mracetonitrile), 593 (2M+H), 889 (3MtH) Patent C ai ns
A conpound according to formula I, formula |



wherein, Rl and R2 independently represent hydrogen, hal ogen, alkyl,

al koxy, al koxyal koxy or acylam no; R3 is hydrogen or alkyl; R4 is hydrogen,
hal ogen, WDROXYO14107al kyl ; A is =CH or =N; and all phaPCREPAWCOATITY
acceptabl e salts thereof. 2. The conpounds according to claim1l, wherein Rl
i s hydrogen, al koxyal koxy or acyl am no; 242 i s hydrogen; and R4 is hydrogen
or alkyl. 3. The conpounds according to claiml1l, wherein Rl and R2

i ndependently represent hydrogen or alkyl; R3 is hydrogen or alkyl; R4 is
hydrogen or alkyl; and A is =N-. 4. pdteat Chimmounds according to any one of
claims 1 or 2, wherein Rl is hydrogen al koxyal koxy or acylam no; R2 is
hydr ogen; or alkyl; and Ais =CH. The
conmpounds accorddb ?%ﬁ%ﬁ%ﬁ%%%ﬁk gﬁg fromthe group consisting of:
(1-Phenyl -ethyl) - (2 pheny 3H-|n1dazo[4 5- b] pyri di n-6-yl ) -am ne;

Benzyl -{2-[ 3- (2- net hoxy-e ) - phenyl ] -1 H pyrrol o] 2, 3-b] pyri di n-5-yl }-
am ne; {2-[3-(2-Methoxy-et -phegyl]-lkkpyrrolo[z 3- A]pyrldln 5-yl}-(2-
nmet hyl - benzyl ) -am ne; H
N
H N
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 is =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 is =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;



Benzyl - (2- phenyl -1 H-pyrrol o[ 2, 3- & pyri di n-5-yl)-am ne;

(2- Met hyl - benzyl ) - (2- phenyl -1 Hpyrrol o[ 2, 3-fr] pyri di n-5-yl)-am ne;

N-[ 3- ( 5- B¥O2007401#16- | H- py trol o] 2, 3-fo] pyridin-2-yl)- ph@ﬂwqm%@t)uﬁﬁ de;
JV-{3-[5-(2- Met hyl - benzyl am no) - | H-pyrrol o[ 2, 3-fr] pyridin-2-yl]-phenyl}-

acet am de;
Ar-[4-(5-Benzyl am no-1H-pyrrol of 2, 3- b]pyrldln 2-yl)-phenyl]-acetam de; and
N-{4-[5-(2- Met hyl - benzyl am no) -l Hpyrrol o[ 2, 3-fr] pyridin-2-yl] -phenyl}

acetam de. 6. A PBergk§s(3-02-nidteoxyenhibgipheayldfl H-parrclofdbisisidid-5tdf-mul a |
according to clai m%} in which R3 is hydrogen, wherein (a) the conpound of
formula VI formil'a |, wherein A, Rl and R2 have the S|gn|f|cance as given

in formula | abolel3-f- M%h%yiethwg’)ﬂéﬁot'lédﬂnpﬁnola[%Mﬂmurddn@ﬂ’]‘62—rm| a Vil

formula VII1, mk}ggtgylnb& llyg,%l;l@e signi ficance given above for formula I in
claiml, to glve t he res ﬁfﬂve corrp und_ of forn)gla | inclaim1, wherein
r

R3 i s thydrogen; Benzyk@- H %HH%‘P -oWhRITIn-Srd)-p@det ed from t he
reaction m xtureg-®Methyibeniy)-de hé@ulmpmabggﬂb]mmlﬁsmﬁam&eut| cally

acceptabl e salt. p ceutl C | on nor e
conpounds accor di'f A?ts ﬁ"zﬂzﬁ HE“‘i l?gpgrglg’%)litb R/Yélql%'é }gfi?’b Yi]g ?C&g‘"’é{’ﬁg’r with
phar maceut i cal | yNaiGept2ablethyt-heniybarsinod-1 Hrperolo&d, vdtmuidin-atyl bohpod)-t i on
according to cl aaicé‘Ethicflé?r the treatnment of cancer.

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
15 claim 1 in which R? is hydrogen, wherein

(a)  the compound of formula VI

H,N A R
TG
~

N
N"H

formula VI,
wherein A, R' and R have the significance as given in formula [ above
20 in claim 1,

is reacted with a compound of formula VIII

4

R
O

H

formula VIII,
wherein R? has the significance given above for formula I in claim 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

(©) if desired, converted into a pharmaceutically acceptable salt.



9. Use of one or nore conpounds according to clains 1 to 5 for the
treatnent of cancer.
WO 2007/014707 PCT/EP2006/007479

7.

-27-

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

pharmaceutically acceptable carriers.

The pharmaceutical composition according to claim 7 for the treatment of

cancer.

Use of one or more compounds according to claims 1 to 5 for the treatment

of cancer.



