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WO 2006/ 066914 PCT/ EP2005/ 013851 1 Heterocyclic
carbamate derivatives, their manufacture and use as

w@b@soeoeut i cal agents This invention rel at es POI/EP2005/013851

het erocyclic carbamate derivatives that inhibit the
activity of protein kinases, to a process for their
manuf act ure, pharmaceutical conpositions containing
them and their manufacture as well as the use of these
compounds as pharmaceutically active agents. 5

Backgr ound t he i ny P

enzynes tha temc llcca%qh{ag){dreéfﬁrgp%sqh% ira p osé%ate
group from ATP tcﬁn@inlsaﬁﬁhhﬁra@F@lttCé]sngWé such as
tyrosine, serine, threonine, or histidine on a
protein. Regulation of these protejn kinases.is

O Ehis ARYeRFOR gflaieh 0 BRSHOFYIC oATbAMfcerivatiyes &y igfpibit the activity

CEf Priakedh kRMERIS a pr6¢edction thed whhdfaciaid, pharanadeuticgh @mpmnitions

r i ate.activatd on of tyro ki pases
AL SEM TS PREmITaR oty Srhe Gr< bR S edifigunds as
i pedradicagicalhf dciveragentsy, i nmunol ogi cal, CNS di sorders,
or oncol ogi cal disorders, or bone diseases. See for
exanple Susva, -M, et al., Trends Pharmacol. Sci. 21
( Badg fAbsinveptiomrdi, J.S., et al., Adv. Cancer
Res. 76 (2000) 61-119. 1.5 The tyrosine kinases are a
class rotein ki nagses. The c fa
cBrFisinges s ey T G irembdre el By Sphats group from
Yagp thak, anﬁgb acitiaksidregl siathias tyrosine parihé, chigahiae; or higidine on a
variety i gn ' :
¢ B FyY BRI EEPLLRR PR RiREOR SRRt S QA of a wide
( wmmpf eHe geveptsunclumg@g@rferamqn ellcbgvsgraqmss 1468) .
The prototypical nmenber of this tyrosine kinase
famly is Src, which is involved.in 20 roI eratlon. £
PRV QRIS IV B O aES e Ry S ABP1 g Bl S el Hariety o
Tdise®t adlates Dxdd@dihg Dflathmdtomesirhgunbloggsl, 1ONS2Glsbyders, or

1327-
eIOBQ‘g?%'aﬁ)qﬁso&‘ii?%f Z(f?rtel%otﬂet&{“ea“ g’%%r @3%’{1% SN M., et al,, Trends

cance
( Paapacop&nic 2 42000) ¢3DAY; Bammrdll ﬂxﬁeret al;, m&anw&es 76 (2000)
Hgghly increased Src activity is also associated with
netastasis (>90% and poor prognosis. Antisense Src
nmessage i npedes growth of colon tunor 25 cells in nude
MGG t4rIbiak Rihasds-afe a clesldf pﬁSt@Wlﬂnﬂei fide Src8fa(ril199ﬂ')1ch consists of

TGN b Y T e e
c al ariptyadfisfgmaking pnhw&saepies@tadtesnamr familysef qytapbsmie protein
PR BYRY Skinhd26 | MRSt NYROX DRhcogene 17 (1998) 1463-1468). The
prototypical member of this tyrosine kinase family is Src, which is involved in
proliferation and migration responses in many cell types (Sawyer, T., et al., Expert
Opin. Investig. Drugs 10 (2001) 1327-1344). Src activity has been shown to be
elevated in different cancers, e.g. breast, colon (>90%), pancreatic (>90%) and liver
(>90%) tumors. Highly increased Src activity is also associated with metastasis
(>90%) and poor prognosis. Antisense Src message impedes growth of colon tumor
cells in nude mice (Staley, C.A., Cell Growth Differ. 8 (1997) 269-274), suggesting
that Src inhibitors could slow tumor growth. Furthermore, in addition to its role in
cell proliferation, Src also acts in stress response pathways, including the hypoxia
response. Nude mice studies with colon tumor cells expressing antisense Src
message have reduced vascularization (Ellis, L.M,, et al,, ]. Biol. Chem. 273 (1998)



10

15

20

25

response. Nude mce studies with colon tunor cells
expressing anti sense Src nessage have reduced

woameb@nd zation (Ellis, L.M, et al., J. Bi ol PCIZRRI0D5/013851

273 (1998) WD 2006/ 066914 PCT/ EP2005/ 013851 -2
1052-1057), which suggests that Src inhibitors could

be anti-angiogenic as well as anti-proliferative. Src

di srupts E-cadherin associated cell-cell interactions
(I‘@SQZI'O@?‘)’%MEW s ﬁmlat Src iNBIbHOS (lld bBuRti-afglogfiehs well as
632 038) w ol ecul ar wei ght Src i nhi bitor

p‘%féVE eratS"et h| s di sruption thereby reduci ng cancer

cell netastasis (Nam J. et al., din. Cancer Res.

S.,
8 2430-,2436) in htors ma vent th
Sub oy’ EardRo s harohid, UL STl Y8, e o,
i NetueaEell Biv. wa(200l) &2 168B hetaloi inblecslac eight Slhanhkbéenprevents

f{ﬁl 18&%}&1&%&&35&}y %EJJ ift§ I5\;51‘1cer %eﬁ) met%taé?é (Nang{bll S, Cé?lah Clin.

2001)
1@312622112523)(200@96‘&%%1@6& Src pr events d| ssoci at i on of
the conplex involving Flk, VE- cadheri n and

cateni.n with the sane klnetlcs w t h wh
O R e SR b SRS BELIGRISE BPm e VEGE-

Stmedfaaguincementn ivascilacrpermeabilityeshicheasrtadyi deert yollamdg stroke
vi.de bas f r itd-Qn r e
pgﬁllcglﬁl, q’ epajt I%\éln EleT? {(I%b% JiS d2% Pﬁﬁ B’ ét&?éﬁ&eﬁéd 7 (2001)

myocar
i B2aR M) on (Wi s, S., et al., J. Clln. | nvest. 113
(2004) 885-894). Src also plays a role in

ost eoporosj s. M ce genet | engl eer eg
dBlockiderl S pragents &rsawtqno# e Camplai gt oiF cadnerin,
0§ﬁ&®&élﬁﬁlﬁ1th tthe sfax’mb| Ihé&ids owitle satibh o I’p@eve(nSOVEGﬁanedlated

P/e%jmadn]d accoqnﬁ&ér § %)rec?u:gt%g%% i%??ﬁ%‘e ﬁ?dlatﬁl] p%}meablhty
derﬁdéptovmtRSl hahlarfmﬁremhzlado@ys athezapeuné opiserelye pasents thh acute

g{;ﬂ Arh% ngﬂa%m@wel@% €061 3SEsn. TRYLIRN L Y (R SESsdah gh

I nhi bition”of Src kinase activity —may
be useful in the treatnent of osteoporosis (M ssbach,

Mssc 2o Flhys a BB é’s‘ﬂec{pbﬂﬁﬁ) Mléegéenéﬂ&)ly eh@ﬂﬂecﬂ’écﬂ &6 bk deficient in

i ght |nh|b|tor r t. e
i Riodufligrg et Tdndl P BB st BTy BhE ATE 4 R Bone
| (BuirbinboPs eanls Eallsed(16A1) 698-7ahiBemoe, ByF.i di ale ]. CBn., Invest. 90

d fd9\i )atl Byf ?62(8%1" %g%%g@%? Siractiyeh 48 P Ye{cg B dsRBclast activity.

rirvatrves yrido-pyrim

d8inicg asteadasts(naomelly expres Bigh thfrﬁeﬁ, Hhibliipn pESicikinase activity

( YRy B31084ri82hetreatieh Odf QR3pSosis QUifIBZD], M)t al., Bone 24 (1999)

derl_\iﬁ)l ves (WD 01/94341 and

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

wQoeHesEN14 PCT/ EP2005/ 013851 -3 Sone PCT/EP2005/013851

phenyl - aza- benzi m dazol es are known as inhibitors of
| gE- nedi at ed i mmune respongﬁ_and suppressors of
cytoki nes and | eukocytes with antiproliferative effect
from WO 04/ 024897. And sone benzi m dazol e- pyrazol es

s bR 2] Ee Bl KM Are Rifovtl AARRILIBH SHIE RS didt QMY line
SIS St bl sl g iy

especl a as.inhihitaors against Kdr, Syk
SregRRpst eR SYPRISISAE O GrERERes aSér}ﬁ“ﬁWYté? wtheninvelifermbte cffect
T?@mﬁlveﬁ@m@zzﬂslwm s@&efbléhﬁhﬂ&azgtbl—\lﬁﬁmadﬁ -ﬂﬂ%idlﬁtai\ré/la&wn

f. -, LA --.C.0 >- . N
TP G AN ORI GY B D £ R 3ty Pl Sesinst K Sk
oqid lolhgirdsyneskibsses.t ut ed wi t h hal ogen, cyano, nitro,

amno, -C(O OH, heterocyclyl, -O=heterocyclyl,
-S( 0O 2NH2, -X-al kyl or-Y-cycloal kyl; or a heteroaryl
arypofit tieybstituted with 15 hal ogen, nitro,

am no, heterocyclyl or -Z-alkyl; and all alkyl groups
PRI Y a SRy e SO R G AR A smera ormtla
di al kyl am no or al kyl sulfonyl; X is a single bond,
-NR-, -0-, -S, -CH2-S(0)2NH, -NHS(0)2-, 20

-S(0) 2NH-, - S(0) 252~ N - O)A or -C(ONR-; Yis
-NRC(O - or -C(O NR-; IS Si e\bonq, -NR- or-0O;
R is hydrogen or al kyl Owher in/t he %‘Kﬁ IS
optional ly substituted N H
formula I
wherein,
R' is a phenyl group optionally substituted with

halogen, cyano, nitro, amino, -C(O)OH, heterocyclyl,
-O-heterocyclyl, -S(O),NH,, -X-alkyl or-Y-cycloalkyl;
or a heteroaryl group optionally substituted with
halogen, nitro, amino, heterocyclyl or -Z-alkyl;
and all alkyl groups are optionally substituted one or several times
by halogen, hydroxy, alkoxy, amino , alkylamino,
dialkylamino or alkylsulfonyl;

X is a single bond, -NR-, -O-, -§-, -CH,-S(0O),NH-, -NHS(O),-,
-$(0),NH-, -5(0);-, -5(0)-, -NRC(O)- or -C(O)NR-;

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

one or several times by halogen or alkoxy;
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one or several tinmes by halogen or al koxy; WO
2006/ 066914 PCT/ EP2005/ 013851 -4 R2 is al kyl,

whadoegerdat ed al kyl, al kenyl, al kynyl, cycl oal kp¢T/BP2005/013851

phenyl al kyl., wherein the phenyl group is optionally
substituted one or several tines by hal ogen, alkyl,
al koxy, hal ogenated al kyl, hal ogenated al koxy or

cyano; 5 Ais =CH or =N; and all pharmaceutically

accepgabl e sgl gyt gvﬁg%eggted}h&ggm%myﬁe iy to

this invention sho Ivity rot ei’n ki hase .

i nhi bitors, iaipyarylplkyh whersinghe aﬁ?r}y groppas PRI M|l bstituted
i nhibitors, ani Jreywetdenes 6y Baldgen, kel bikokghaloBénated alkyl,
treatment of disease di ated by said tyrosine

ki nases. 10 9P OgFB?W$§lr$W%rs‘iyﬁ'éo’ki nase are known to be
involved in a variety of disease states. Conpounds of

t he pgxesent hgg@@ﬁigghﬂay be used as active agents in
the prevention ~and thefapy of, for exanple,

transplant rejection, inflammtory bowel syndrone,

r heu”ﬁ%&ll%lﬁ%@&'uﬁkaﬁ} REPEIRSIafts tepEENOsi s, allergic

ast hma, Al'zheinmer's glsease, Par ki nson, stroke,

ost eoporosi s, beni gn hyperpl asias and cancer incl uding
CThORompbandly @asirdingutiy thindnpanionesidvwe acevieeras gidtein kinase
L%ﬁ;ﬁ)ﬁ{?ﬁ% gn %)thcgfﬁﬁm%;fa%nﬂg rﬁ)ﬁ%ggga}rn%;sfgi\éﬁﬁitg)g , lay(ri ?nagrllﬁerefore be
asegptfatthe treainient afidisdabeimediatehby sk tyresifakinsses.t he
preparation of the above-nentioned conpounds,

medi canments contai ning them and, their  manufactuye as
weic| famdly trresing kingpe ?W&%‘G\/@- beiprddn agapemidisepse states.
t 08mPONhdQf tROpREerRiBNANbH BlayBF ubdd RQSERSageS Pethedirévwention
o%gillness orders as nentioned [

and di above, or, in
et (Y BT Plof PRYTEH Y e dF TR CD PRty dpme.
desaniapdid oartloftist psoriasise mtstomwsids alliseid dsthma,nAlzhbigner’srdisease,
n n R t 1 - i -
Py RS, By g AR A Bl AR oo,
1breost, I2ng and ponrrentisvances gedhlegkemins et hyl |, et hyl |
n- propyl, isopropyl, n-butyl, 2-butyl, t-butyl. As

uiﬁd herzi , the term "al koxy" ans _an %%k %rou% 35 4

dEPicid ChbHise RAFERS ieentiepnAticrtBe yrapHdsyheRrpug. i an

apharmad@ G4 R6HABI4 sRETINHRAGD 2hAHBBEic forms, the preparation of
the above-mentioned compounds, medicaments containing them and their
manufacture as well as the use of the above-mentioned compounds in the control
or prevention of illnesses, especially of illnesses and disorders as mentioned above

or in the manufacture of corresponding medicaments.

Detailed description of the invention

As used herein, the term "alkyl" means a saturated, straight-chain or branched-
chain hydrocarbon containing from 1 to 4, preferably 1 or 2, carbon atoms, such as

methyl, ethyl, n-propyl, isopropyl, n-butyl, 2-butyl, t-butyl.

As used herein, the term "alkoxy" means an alkyl group as defined above which is

connected via an oxygen (-O-) atom.
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-5 As used herein, the term "al kyl sul fonyl"™ neans an
al kyl group as defined above which is connected via

WO B(0ep@&914 As used herein, the term"acyl" neanBCEREP2005/013851

al kyl group as defined above which is connected via a
carbonyl (-C(O-) group. 5 I1f said alkyl group is
substituted one or several finmes by halogen, it is
preferably substituted by fluorine or chlorine,

e a b ri i.ab
CRP Rty téhﬁ et s R R o R SR e above
anlaich Freconngae Whéﬂﬂﬁrnr halogenated aIkyI as used
herei n neans an al kyl group as defined above which is

substituted qne or seyeral tine al ogen, D
PABHEAAI D {her B, AR Bleansi o Sl e “E&ped abpye which is
f don@edtadvia Bxariohels -af@®@)-gifolugor onet hyl ,

trifluoronmethyl, 2,2,2 trifluoroethyl,
2,2,2-trifluoro-1-nethyl-ethyl, perfluorethyl and the
|]iflsel,d qjk)éfge@tgpblswubttrtuteldbmremreqehgrlal tamgs by halogen, it is preferably
2su% t%tuwd! f yuqru%n:ne gt h xtrehytes &P ChyR! fidorine. Examples are

15
trifl'uoro- ﬁ{ speci
tfalﬂflpi%liieé]i*ﬂéttﬁlyﬁluomt"?fé ¥l eil %p?"tﬁﬂrl%)@)éﬂlé(f é?ﬁrﬂarortﬁlexl ang ¢hg likeq
herei n neans an al koxy group as defined 15 above

Whl'u?férﬂnglhﬂd tddUlIed RNBePhers@ViAEAls ahiallES gty rhald@ﬁr@dai above
prefera

fluorine or chl n espec
f‘t"b"éhiiﬁé!lg@‘étﬁﬁl% ofr eV fiss 3%%%3%8@9 breterably’by fluorine or
t EH164i MO TeOpR NP K¥iorine., I&aardlésl drk @ﬂltﬁﬁblﬁh@ﬂﬁﬂ trifluoromethyl, 2,2,2-
perfl uoroeth nd the |ike

P ROt oty ToormnE M gt et aus haieaprsferably

nﬁﬁn@réﬁmw nad ghlotiffero- brraérhweetaﬂd dsPebidllg, 2,2,2-trifluoro-1-
prefer g@y f1uorine, chlorin brom ne and nore
¢

pF@ﬂ@tF 1 §3BgiaH tafpremedpy- ne 20 The term
"phenyl al kyl " as used herein neans an al kyl group as

defined above , in which one of the hydrogen atonms is

r @h\é aad Halogan bk alkbxyrasuped Braiphesnodn alkhenygtaipkasl defined

SNES 0, MRy OSPUsty RIS by v
1ch pnmayrsemqlly florprane: elfpmest éreodrﬂylpforﬁ%th%‘/ atrrﬂﬁﬁm%hoxy,

bp 0 pCirifeio PR ] Ferfliidifethbkeaidthe lik€MpeRllPwiflbtbmethoxy.
thlenyl benzi mdazol yl, pyrimdyl, thiazolyl,

qU|nonI pyridazinyl, pyrazinyl, oxazolyl,
q'ﬂ]hdﬂ&itﬁd i‘hﬁa}dgﬁni ﬁw(wejlherdnlemaahhﬂoqnﬁhmyhlooime, bromine and iodine,

bgre ergl%ig ﬂm{t{me cﬁl%ggg bﬂa)o}‘mt) gxgﬁ H}Y) é ?r?éke’rrehmu]%ﬂ%% and chlorine.

nzim dazo ui no
pyridazinyl, and nDre preferred fronrpyrldyl th|enyI

OThp BHA *B}Qﬁﬂgllkyll” -as MR ZRA61n0E 6L 4nPEH %P&QQ@ &E38& hbove , in

whlch one of the hydrogen atoms is replaced by a phenyl group. Examples of
phenylalkyl groups are benzyl, 1-phenylethyl, 2-phenylethyl, 3-phenylpropyl and
the like, preferably benzyl and 1-phenylethyl.

The term “heteroaryl” means a mono- or bicyclic aromatic ring selected from
pyridyl, thienyl, benzimidazolyl, pyrimidyl, thiazolyl, quinolyl, pyridazinyl,
pyrazinyl, oxazolyl, quinazolinyl, indolyl, benzothiophenyl or benzofuranyl,
especially from pyridyl, thienyl, benzimidazolyl, pyrimidyl, thiazolyl, quinolyl or
pyridazinyl, and more preferred from pyridyl, thienyl or benzimidazolyl.
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The term "cycl oal kyl" neans a nonocyclic saturated
hydrocarbon ring with 3 to 7, preferably 4 to 6 and

woreooe/opvef erably 5 to 6, ring atons. Exanpl es pET/BP2ONS/013851

saturated carbocyclic groups are cycl opropyl,

cycl obutyl, cyclopentyl, cyclohexyl and cycl oheptyl,
preferably cycl opropyl, cyclgpentyl and cycl ohexyl. 5

In the definition of R , -Y-cycloalkyl is preferably
ffh&eégberacg@m vi" th &Q%gﬁéeyamaanaeﬁ Hfarocafbb@l i Wivh 3 to 7,

cyc tyl, cyclo enty

or
cBr€ gq)pé}kg/ fo 6 mﬁ: BOpY ]éqegef%)&' §,tcb§,é|qgmt%rﬁ§,| xawkqs 86 ﬁturated
Od'arl%@ﬂfth ¥Yhpsa ek lﬁyﬁlbbrdﬁ?r ecchijlft)ﬂI Gd?kl)bp@ﬂ/csil Odliyufo}‘llsxyl and
c or. .cycl ohex cyc
RSB, B Bt B PR BB g i th 5
to 10 6 ring atons which contains up to 3, preferably

élrnotée g%@.ﬂE ﬁﬂ QRROMy &%ﬂogﬁﬁlﬁgpre{fggﬁgg’gggag lp%r omN, 0

e remmini on at ons.
Such sat urat ed heterocycllc group can be optionally

ts}lillbrr%g IdEfhieien YR L chld'&[l@?ls éﬂr&@ﬁably @El%f)?dﬁmc%cl&ﬂﬁylo Eyclopentyl

B wﬁ@g@s/i m%d\yéjeraﬁwv@?awyl sxf?(f%flhgl PT 61 %’Géﬁﬁf‘d still more
Bxipdtep crfobaiug tyslapetitdtoe dydietiaylocycl i ¢ 15 groups are
pyrrolidinyl, norpholinyl, piperazinyl

N- net hyl - pi perazi nyl, piperid or N—acetyl pi peri dyl
ahble tenm "hietlesqcygylefrraaaba ya\tmatep% mqrwy'j'chc hydrocarbon ring with 5 to

p ; gfrgj' Xéb er' Qﬁfcﬁzédﬂdan M‘ 3c ﬁfe)f rablly PE o Ay |hetep&ﬁ&ns selected

nnrp [ 1 nyl | - pi perazi ny| til
den@y EBMNnBr gihorich 916 repinE [ige BF%’Pﬁ/IPem% girgon atoms.
pM§atdr§te@ Fh'éteﬂf@l:]ic}’grﬁk‘;b &dd E@b}ﬁ%tﬁﬂ? sEbistifavdebad td ‘dhﬂ@Stlmes,

f

LSRR e o PRI S EUTER, e L5y S G0 T e
Oﬁiidvenﬁfdfgtalﬁukhyt methtyk ebr cagetylo rE:qamp@sabf $uchewifurated heterocychc
PEELES 30ty R DI R T R RN s Ay
ver Na?@rr@l pmeseﬂzlraéé thgieepreferaply mosphel kNt meshpirgrazinyl or
t Rea e 8Ip ?1 Ghork OfreRld]ly nsipholdRl, nN&hbth?lSp};BﬁElﬂ?If and still

are an i ve of the invention. For exanple
i WOF%Bregeé?l?elY] “E“i’rBhO]tb'?ﬁ“f ormula is =N-, the imdazole

part of pyridyl- imdazole ring systemof fornula I

ST DR ARy T bty

P®'¢ @pz@ngnm@tggg ortho, meta or para position.

If R' is heteroaryl, said heteroaryl is optionally substituted one or several times,

preferably one or two times.

The compounds of formula I can exist in different tautomeric forms and in variable
mixtures thereof. All tautomeric forms of the compounds of formulal and
mixtures thereof are an objective of the invention. For example, if A in the
definition of formula is =N-, the imidazole part of pyridyl- imidazole ring system of

formula I can exist in two tautomeric forms as shown here below:
r-° N N
\[O]/ | AN N\>——R1 . 5 | ) />—R1

N/ﬂ N N
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30

-7 (if Ais =N) An enbodi nent of the invention are

t he conpounds according to fornula I, wherein 5 Ais
WGeDb0s/ 0660t her enbodi ment of the invention are PEEEP2005/013851
compounds according to formula I, wherein Ais =CH.

Anot her enbodi nent of the |n:2ﬁnti on are the conpounds
according to fornula I, erein R is a phenyl
group optionally subst ituted with hal ogen, cyano,
nitro, amno, -C(O COH, hdifexsaaN)yl, -O heterocyclyl,
-S(0O) 2NH2, - X-al kyl or-Y-cycloal kyl; wherein the

al kyl group is optionally substituted one or several

a SRtk P RIS M AF SN o Bl p s g Ky

ewb@dinrrent of the invention are the conpounds

according to fornmula I, wherein R is a phenyl group
optiofally subsiN-tuted with 20 hal ogen, cyano, nitro,
amno, -C(O OH, heterocyclyl, -0-heterocyclyl,

5{1@)12N‘I|ﬁbodlﬁﬁeﬁi &fthe mventiayak oed doydpoundhercerding teeformula l,
re1 group is optionally substituted one or several

tY" I]by hal ogen, hydroxy, al koxy, am no, al kyl am no,

dlalklamno .or kylsulfanyl; and 25 Ais =N-.

Anot her enbod? ment of the i nvention are the conpounds
according tgo fornu wherein R is aph(ﬂ oup
opePbREsMYod st ?fitbﬁ wewlerharﬁ Hheo@EpouRds AOrdps b Ormula L

awheein - C(O) OH, heterocyclyl, 30 -0-heterocyclyl,
-S(O) 2NH2i - X-al kyl or-Y- cycl oal kyl ; WD 2006/ 066914

PCT/ ER2005/ O]i§§§i|1enyl group optionally substituted with

halogen, cyano, nitro, amino, -C(O)OH, heterocyclyl,
-O-heterocyclyl, -S(0),NH,, -X-alkyl or-Y-cycloalkyl;

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

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

wherein

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

wherein the alkyl group is optionally substituted one or several

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

A is =N-.

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

wherein

R’ is a phenyl group optionally substituted with
halogen, cyano, nitro, amino, -C(O)OH, heterocyclyl,
-O-heterocyclyl, -S(O),NH,, -X-alkyl or-Y-cycloalkyl;
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-8 wherein the alkyl group is optionally substituted

one or several tinmes by hal ogen, hydroxy, alkoxy,
w@eionoe6914al kyl am no, di al kyl ami no or al kyl sul f BenyEP20851013851

Ais =CH. 5 Another enbodi ment of the invention are

t he compounds according to fgrmula I, wherein RL is a
het eroaryl group optionally Substituted with hal ogen,
nitro, am no, heterocyclyl or -Z-alkyl; wherein the

al kyl group '&[ile??% t}%‘ﬂiq%]% oﬁy)b 5 EH}&MHQ s%@itlﬁgd SRYEf @leral

10 tinmes by halogen
al kyl ani no, di al kyI i bwﬁnakxgknyllwdr%m}koxmmt%r

embodi ment of the i n\éﬁmdnﬁﬂoa&ﬂkﬂ@ﬁuﬁp&m%%ﬁan ]; and

according to formula |, whereinRL is a heteroaryl
group,optional L ubstltut ed with 15 hal ogen, nitro,
am no heterocyc yl or -Z-alkyl; wherein the al kyl
D8 SRt Suioh Rt e PUAREGT AT Bk AR ong R Blhe i foRia L,

dwhédeml am no or al kylsulfanyl; and Ais —N-. 20

Anot her enbodi nent of the i nventi on are the conpounds
accor®i ng to if ahewtaril gronpheptizinalRuubisstusedneitier oar yl

i no, net oraoyl y1  opbdheiehh SRENAR Lol
group is optlo ally |tuted one .0

ti mes by hal o‘@ nﬁ%‘iﬁgiﬁro‘éﬁ 1?8?90“%%5}‘\%%\{%6&9]1%% fyeral
di al kyl am no or al ky ltanéstyrhalggeatydroxyi dkes@rhminanot her

enbodi ment of the iny a
accor ding to for mJI a méﬁﬁef&e@ny@% fg@gﬂﬁ%&gﬂﬂ
not %'Zrz gr(r)lgéc?l}n% of the invention are the compounds according to formula [,

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

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

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

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

wherein
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W zwpoemds according to formula |

-9 R2 is alkyl, hal ogenated al kyl, al kenyl, al kynyl or
cycl oal kyl.  An enbodi nent of the invention are the
wher ei n R2PGBEP2005/013851
al kyl', hal ogenated al kyl, al kenyl, alkynyl or
cycloalkyl; and 5 Ais =N Another enbodi nent of the
i nvention are the conpounds gccordlng to fornmula I,
wherein R2 is aIkyI hal ogenat ed al kyl, al kenyl,

el o oXehRa KindRl iy L‘ﬁew%m Por BH0RY.
. R . h
ot Fofafiyg oG 2 s

awherein - C(O) OH, heterocyclyl, -0-heterocyclyl,

-S(O) 2NH2i - X-al kyl or- Y-cycloalkyl 15 mherein t he

al kylR'gr oup iisalefli haognhted 31]k191$tilkt:1u)tl,eﬂkmb010d’ycl$)eﬂ(¢ll§ and

ti mes by hal ogen, hydroxy, al koxy, am no ,

al kyl gm no, diaNkyl am no or al kylsulfanyl; and R2 is

al kyl , hal ogenated al kyl, al kenyl, al kynyl or

CXﬁJ)tﬂ@I' &fbod dé@f’?lt $¥&he ﬁm%nn%QEheq,fon{ﬂ%%nﬂpy&mdlﬁg]toaﬁ)ﬁnula 1,
conpounds according t ornmul a wherei n

|§hgfwhenyl group optionally substituted wth hal ogen,

cyano,_ nitro, amno, -C(O OH, heteroc

- O heRer ocycliyhlkyl, E;(logeznmrqg alkylalkeryli alé yi/ron:gy@loe&vkymd

wherein the al kyl group is optionally substituted one

or sekeral 25stCies by hal ogen, hydroxy, al koxy,

am no, al kyl am no, dial kylam no or al kyl sul fanyl; R2

i An@ﬂh@b’émb&ﬂh@ﬁﬁéﬁh@mv&hﬂfoﬂ are 8hddmpoundb kyeBylin@to formula ,
| oal kyl; and A is =N-. WD 2006/ 066914
"€52005/ 013851 - 10

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

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

R’ is alkyl, halogenated alkyl, alkenyl, alkynyl or cycloalkyl.
Another embodiment of the invention are the compounds according to formula I,
wherein
R' is a phenyl group optionally substituted with
halogen, cyano, nitro, amino, -C(O)OH, heterocyclyl,
-O-heterocyclyl, -S(O),NH,, -X-alkyl or-Y-cycloalkyl;
wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino , alkylamino,
dialkylamino or alkylsulfanyl;
R? is alkyl, halogenated alkyl, alkenyl, alkynyl or cycloalkyl; and

A is =N-.
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Anot her enbodi nent of the invention are the conpounds
according to fornmula I, wherein R is a phenyl group

wo@piosoeald y substituted with hal ogen, cyano, nPCT/BP2005/013851

amno, -C(O OH, heterocyclyl, 5 -0-heterocyclyl,
-S(0O) 2NH2, - X-al kyl or-Y-cyc] oal kyl; wherein the

al kyl group is optionally sufstituted one or several
ti mes by hal ogen, hydr oxy, al koxy, am no, al kyl am no,

d k su fanyl : al, k

gt atsiPia R iR o theRplrduPs e orsing o formula
Iheteins =CH- . Anot her enbodi nent of the invention are

t he conpounds according to formula I, wherein RL is a

het erdaryl grioaphapt gmnplobuoﬁallyshbstmmedwmht h hal ogen,
kot aroun s opt oRpEy<fiet Rk Siling B ERb bR,

al kyl group is optiona

tinmes by hal ogen, hydPehereroayck$(OrMHhoX-alkylart ey dhenlkyl;
di al kyl am no or al kyl sulfanyl; and R2 is al kyl,

hal ogenat ed alheyéin tlad eﬂh}ﬂjgi"qupals kytiyrallp Bulisyioltedibﬂ(tyd)r several

Anot her enbodi nment of [ e ounds
according to fornul a TSJ!%%&QTV’\EQ& h%m%% alﬁ&g ﬁ%{mr’oar yl
group optionally sub@lk}’lawed, dialicylamén cogrenkylywlfamd;

am no, heterocyclyl or -Z-alkyl; wherein the al kyI

groupRi s opt iioaiyll b{alsgﬂbstedtaﬂdybdlkemd dkynybuedyaloalkyk amd

by hal ogen, hydroxy, al koxy, am no, 25 al kyl am no,

di al kyl am no i9ec@d-kyl sul fanyl; R2 is al kyl,

hal ogenat ed al kyl, al kenyl, al kynyl or cycl oal kyl; and

P hSthENembANRIRESE (BERASh AT Yre q{e Jo'?rﬁ;duﬂhl?ﬁ@cb&ﬁn@foefohhﬁla 1,

compounds according to formula I, ‘wherein WO
2G08F 066914 PCT/ EP2005/ 013851 -11

R is a heteroaryl group optionally substituted with

halogen, nitro, amino, heterocyclyl or -Z-alkyl;

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

R is alkyl, halogenated alkyl, alkenyl, alkynyl or cycloalkyl.

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

wherein

R is a heteroaryl group optionally substituted with

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

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

R? is alkyl, halogenated alkyl, alkenyl, alkynyl or cycloalkyl; and

A is =N-.

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

wherein
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wWob@se66914 he al kyl

R is a heteroaryl group optionally substituted with
hal ogen, nitro, am no, heterocyclyl or -Z-alkyl;
group is optionally substitetBEP®N®013851
or several tines by hal ogen, hydroxy, alkoxy, am no,
5 al kyl am no, dial kyl am no of; al kyl sul fanyl; R2 is

al kyl , hal ogenated al kyl, al kenyl, al kynyl or

cycloal kyl; and A is =CH. Another enbodinent of the

i nvergli on ar qs5haeﬁﬁamgmlﬂfbﬁ@m)daubguh&dﬁmmuI a I,
wherein 10 R2 is phenli(ﬁlal Ky

t he up
is optionally substittt e o Wgo ?mglevg?tgﬁocy‘ﬁ{l t?ﬂq?
hal ogen, al kyl, al koxy, hal ogenat ed_al | ogenat e
al koxy or cyatesreinth el orrie OB'F("%aIl]‘@SSIﬁ?ﬁ%‘HF‘? eﬁe‘arrwrgl
the conpounds accor ditfigestty Hatoigbmilhgdioxy, dkohanigion R2
i s phenyl al kyl, V\,here k&}gﬁgopc[}?elrggla%]% Pall@r?su?fgnxlonal Iy

substituted one or séV

yanol’ and 20° A At AT S Bt

i nvention are the conpounds according to fornmula I,

wherebn R2 i dsphéhyl al kyl, wherein the phenyl group i's

optionally substituted one or several 25 tines
§e*)F/IHDE]@I

hahoensmbddigient efl thojnyentierl arg reatostpaainkly iccotring
h,ggpé% or cyano; and Ais =CH . Another enbodi nent of
e invention are the conmpounds according to formula
I, wRerein spggn%z{ugﬁﬁgm PCT/ EP2005/ 013851 -12
wherein the phenyl group is optionally substituted one or several
times by halogen, alkyl, alkoxy, halogenated alkyl, halogenated

alkoxy or cyano.

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

wherein

R? . is phenylalkyl,
wherein the phenyl group is optionally substituted one or several
times by halogen, alkyl, alkoxy, halogenated alkyl, halogenated
alkoxy or cyano; and

\

A is =N-.

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

wherein
R? is phenylalkyl,
wherein the phenyl group is optionally substituted one or several
times by halogen, alkyl, alkoxy, halogenated alkyl, halogenated
alkoxy or cyano; and
A is =CH-.

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

wherein
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Rl is a phenyl group optionally substituted wth
hal ogen, cyano, nitro, amno, -C(O CH, heterocyclyl,

wo whes@rocycl yl, -S(0O 2NH2, - X-al kyl or - Y- cyck@ERR20D3/013851

wherein the al kyl group is optionally substituted one
or several 5 tinmes by hal ogem_ hydroxy, al koxy, am no,
al kyl am no, dial kylam no or alkylsulfanyl; and R2 is
phenyl al kyl , wherein the phenyl group is optionally

substRrt ut ed apgpRén J&gﬂ(ﬁpfﬁptlohélm&bﬂyuﬂéak@gﬁn al kyl ,
al koxy, halogenate

hal ogenat ed
cyano. Anot her embodi ﬁé?myh Fﬁ@gﬂ??oﬁagkéﬁ %%ﬂoquI
conpounds accordi ng t-O-haemuaydyl]-S(OuéteiXralRyl arsY-aycloalkyl;
phenyl group optionally substituted w th hal ogen,

cyano, nitro,wladFkiAQhe allll @& is b@ﬂ@{zﬂl?y@lbsyﬂuted dhe or several
-0-heterocyclyl, - 2Nl—g2 h X- al k?{ cycl oaI kyl ;
wherei n the al kyl gr 50 (ﬂﬂgl?f R/ Sﬂlﬁ%’?’i?lﬂ{ Sd one

or several tines by aﬂiaflla@gen, dityplnmiay oredllydsayfandnindo,
al kyl am no, di alkyl am no or alkylsulfanyl; R2 is

phenyRal kyl , laghmqmmn t he phenyl gr oup is optionally

ZFEg;Iyt ULZF ogxg eezg?lrg lgenlyi grh)a*) et t1 %éaﬁ] %%gtﬂtedaon@()r several

cyano; and AmrseﬂN-haldgﬁotdﬂe}fl aékmdla&@ﬁnated alkiile halogenated
i nvention arehe £ unds according to fornmula 1,
25 wherein Rl 1s'a phenyl group optionally substituted

vv| th.h ] - :
A D ) S —

oWthtrycI oaI kyl; wherein the al kyl group is

optionally substituted one or several 30 tinmes by

hal ogRh, hy driex phemil koap, opsionalty, subgtitkieldaritino,
di al kyl am no or al kylhchwgfeffi‘,rwllﬁo, nitro, amino, -C(O)OH, heterocyclyl,
-O-heterocyclyl, -S(O),NH,, -X-alkyl or-Y-cycloalkyl;

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

R’ is phenylalkyl,
wherein the phenyl group is optionally substituted one or several
times by halogen, alkyl, alkoxy, halogenated alkyl, halogenated

alkoxy or cyano; and
A 1s =N-.

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

wherein

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

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

WD 2006/ 066914 PCT/ EP2005/ 013851 -13- R2 is
phenyl al kyl , wherein the phenyl group is optionally
ti mes by hal ogen, pei/kpi0p5/013851
al koxy, hal ogenated al kyl, hal ogenated al koxy or

cyano; and 5 Ais =CH. Anotpgr enbodi nent of the

i nvention are the conpounds according to fornula I
wherein R is a heteroaryl group optionally

substp? ut ed wk pReryBiliggen, nitro, anino, heterocyclyl

or -Z-alkyl; wher ei.n the al kyl gr t.i onal
substi t ut ed o‘%‘@irfifl theRhany] gropp t’%i?glﬁgﬁubgétﬁ ediqng PB?(%’F”I
al koxy, am naimes i Haydgan aticy], athicxdy khall @enared elikyl, halogenated

al kyl sul fanyl ;, and enyl al kyl , wherein the
phenyl groung%’%ﬁ?R%narIgpsubstltuted one or severa

15 times by halggﬁ al kyl , al koxy, hal ogenated al kyl,
haloggﬁated 3kodXy or cyano. Anot her enbodi ment of

the inventign are the conp ounds according to forqy

| Anotreeraboriment of the HupR bty hesrogrRe gt fshedipg to formula
swhé&bkint uted with 20 hal ogen, nitro, am no,

heterocyclyl or -Z-alkyl; wherein the alkyl group is

optiog@al 'y subghkferfadfl sP51S (ﬁftlcﬁﬁﬂ)eflfblstltu‘témﬁh by
hal ogen, hydroxy, al ko

di al kyl ani no or aIkyI§%¥$§n9ﬂ“’ﬁ@hF§ S% Qﬁﬁy?*mié

wherei n the phenyl roup i's optlonally substituted one
or several twheginghe plkylgger is gprgnallyspkygikyted one or several

hal ogenat ed al kyl, halfgaRataen dydexy, fkogyaadio ,and A
iIs =N-. Anot her enbodl nt. of .t i nve
conpounds accor di ng t%k ‘Hﬂﬂgd&%a””noorﬂgﬁmﬁényland

R? is phenylalkyl,
wherein the phenyl group is optionally substituted one or several
times by halogen, alkyl, alkoxy, halogenated alkyl, halogenated
alkoxy or cyano.

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

wherein

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

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

R? is phenylalkyl,
wherein the phenyl group is optionally substituted one or several
times by halogen, alkyl, alkoxy, halogenated alkyl, halogenated

alkoxy or cyano; and
A is =N-.

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

wherein
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30 wherein WD 2006/ 066914 PCT/ EP2005/013851 -14 R is
a heteroaryl group optionally substituted with

whaloegen4 nitro, am no, heterocyclyl or -Z-al kpdT/EP2005/013851

wherein the al kyl group is optionally substituted one
or several times by hal ogeny, hydroxy, al koxy, am no,

5 al kyl am no, dial kylam no or al kyl sulfanyl; R2 is
phenyl al kyl , wherein the phenyl group is optionally
substR't ut ed Q9§ hetersaed @F@lp optionBisy SupstratQgam al kyl ,

al koxy, hal ogenat ed 2##3" halo?enatgai alﬁqg¥ gr I
cyano: and 10 A is =CHHOSSRnBTINeFMHIh BEFErANEYISH -Crllyl

i nvention are the conpounds according to fornula I
wherei n R i svhergiRehgalkygaenp is preemily subrsibetedeng opreveral
the invention are theif@HiyHAEen d5Aedxg dlostyPathiionul a

I, 15 wherein R is %{ henﬁl.%% u&ﬁ and iP =N-.
Anot her enbodi nent of? ingy LT’ %ﬂ%f?h%“%Sﬂ%bunds
accordjng to formula I, wherein 20 R is a phenyl
group®” and As preny@lkyl, Anot her enbodi ment of t he

i nvention ar ewhdieinaheplenytigroap tsospdiongllit ubbtoubadl anelor several

wherein R is.a phen r ; qand 25 R2 | kKyl, or

el ogenat ed aist ey e TE: R, Elodhalsd sy itoBingied
exanpl e, may dkoxyalregammdafid om t he group consi sting of:
(2- Phenyl -1 Hi m dazo[ 4, 5-b] pyri di n-6-yl)-carbam c acid
i soprapyl estieeCH-.

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

wherein
R' is a phenyl group.

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

wherein
R is a phenyl group; and
A is =N-.

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

wherein
R! is a phenyl group; and
A is =CH-.

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

wherein
R! is a phenyl group; and
R? is alkyl or halogenated alkyl; and
A is =N-.

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

(2-Phenyl-1H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid isopropyl ester;
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WO swbotoph4 est er ;

WO 2006/ 066914 PCT/ EP2005/ 013851 - 15
(2- Phenyl - 3Hi m dazo[ 4, 5-b] pyri di n-6-yl)-carbam c acid

(2- Phenyl -1 Him dazo[ 4, 5- b] pyri di n-6-yl)-carbam c acid
propyl ester; 15 -

(2- Phenyl - 3Hi m dazo[ 4, 5-b] pyri di n-6-yl)-carbam c acid
tert-butyl ester; (2-Phenyl-3Himdazo [4,5-Db]
py{-Pﬂéﬁyl@wlrﬁiagﬁﬂb,@rmpyﬁ&hrt-ga;%a@bﬂm ¥d OB @Pldster;d
ester;

ZZBEﬁwg}ﬁhhl:d%ﬂ?é% ByrraiRlayn I SHivimbe ¥id ppyPamc acid

g.- et r Opy .es o . .
gi%—?geﬁrp y—:3_ é?{lfgg%o%%% 6Yr$dig]69¥15—lcgllbgfn§c' z}/clla fe(f‘tgtgu%rgs&r;am d

(2- Phenyl - 3H i m 4. 5-.b] i di,n-6-yl.):car.bam ¢ _aci
Ty hemtebPm ke 36 P PG ] 275 BR R pFSpy
pastardi n- 6-yl ) -carbam c acid 2,2,2-trifluoro- | 10

nmet hyl -et hyl ester. Another enbodi nent of the

| (Y PREM OIS FRIRIdais 4 SOBTP pridiel S6-fG Gafbd iigadid 1 feetiylrpk @pyll ester;
wherein R is a phenyl group; and R2 is al kyl or

ha) egenatedliRidiyd(4,5a8 @ ricliﬁ-ééylp Sarbahtic acRUGR bRBTRARAS,
for exanple, may be serect ed fromthe group consisting
of5_ RBhe - y o 2 3k am ¢
o ghléxgyg F;?ggg@%{@,&@@h%% P RE ARG a Ayl ostet AR
(2?%—%?%{%F%@%%@%S%]égg@?}@%r 19h25Re ¥did Z&Qr—gﬂmo(f"o-‘rilg id
( Deflybathlyl dskérpyrrol o[ 2, 3- b] pyri di n-5-yl )-carbanic acid
et hyl ester; and

( AnSthensthbdditneyit sfahe[nXedtidy] oy thadiommuyld} acardagicfoanib 1,
i,vs\,lgbutryl ester. Another enbodi nent of the invention

are the conpounds according to fornmula I, wherein R
is a phenyl group; and 25 i s al kenyl or al kynyl;
and ﬁ\is =N‘?aﬁ%é‘éygéfé?“@6 4 PCT/ EP2005/ 013851 - 16

Such conpounds,  for exanple be sel ected fromthe
grou pRgonsi st ﬁl&)f]oqr:hai(ogenated alﬂayande

A is =CH-.
Such compounds, for example, may be selected from the group consisting of:
(2-Phenyl-1H-pyrrolo[2,3-b] pyridin-5-yl)-carbamic acid isopropyl ester;

(2-Phenyl-1H-pyrrolo[2,3-b]pyridin-5-yl)-carbamic acid 2,2-dimethyl-propyl

ester;
(2-Phenyl-1H-pyrrolo[2,3-b]pyridin-5-yl)-carbamic acid ethyl ester; and
(2-Phenyl-1H-pyrrolo[2,3-b]pyridin-5-yl)-carbamic acid isobutyl ester.

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

wherein
R' is a phenyl group; and
R’ is alkenyl or alkynyl; and

A is =N-.

PCT/EP2005/013851
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(2- Phenyl -3H i m dazo[ 4, 5- b] pyri di n-6-yl)-carbam c acid
allyl ester; and

W@ 200Rleivyd - 3H- i m dazo[ 4, 5- b] pyri di n- 6-yl) - car beei/EPR0$/0l13851

1-nethyl-allyl ester. Another enbodi nent of the
invention are the conpounds_ggcording to fornula I, 5
wherein RL is a phenyl group; and R2 is al kenyl or

al kynyl; and Ais =CH. Such conpounds, for exanple,
NRYhREmPRLRES, 65t khBplel MAy BE QUR t&IORSh $hd HBuPtonsistBg of:
(2- Phenyl - 1H pyrrol o[ 2, 3-b] pyri di n-5-yl)-carbam c acid
al 10F r LRt i il L OB &I €
e e e S A R i
p |l _gr - an i s..cycl.oal kyl - and. 15 A g =N,
SRRt ol a2y < BREaim v T e
group consi stin s ) .

R oergmoestiment odbbnyeation g thesormrepe scardinioouprl b
cyhtrepent yl ester; and

(2- Phenyl - 3H i m dazo[ 4, 5- b] pyri di n-6-yl)-carbam c acid
cycl ohexyl esgg@hanﬁgﬁm@eﬁupnbodinent of the invention
are the conpounds according to fornula 1, 20 wherein
RL ispa phenyl ,@EO4B; aRPS1; R4 15 cycloal kyl; and Ais
=CH . Anot her enbodi nent ‘of the invention are the
conpownds acqg;@ﬁﬂg to formula 1, 25 wherein R is a
phenyl” group; and WO 2006/ 066914 PCT/ EP2005/ 013851

-17- R2 i h | al kyl ' I .
AN REN e T RN T
y,.,hal ogenat ed. al hal ogenat ed

2 2{(%&%@8#%%}@9ﬁ%gfpyﬁdm-s-y -carbamic aci@gh&l ester.

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

wherein
R! is a phenyl group; and
R? is cycloalkyl; and
A is =N-.

Such compounds, for example, may be selected from the group consisting of:
(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid cyclopentyl ester; and
(2-Phenyl-3H-imidazo[4,5-b] pyridin-6-yl)-carbamic acid cyclohexyl ester.

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

wherein
R’ is a phenyl group; and
R? is cycloalkyl; and
A is =CH-.

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

wherein

R is a phenyl group; and
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5 Ais =N. Such a conpound is for exanple:
(2- Phenyl - 3Hi m dazo[ 4, 5-b] pyri di n-6-yl)-carbam c acid

wd2heespli4 et hyl ester. Anot her enbodi nent of PEEEP2005/013851

i nvention are the conpounds according to fornula 1,
wherein 10 R is a phenyl grpup; and R2 is

phenyl al kyl , wherein the phenyl group is optionally
substituted one or several tines by hal ogen, alKkyl,

al koxy?, hangep@ﬁgng&Fyl, hal ogenat ed al koxy or
gigﬂgl’ e?‘nd 15w}érelirsl’ the phehyl%brlgll?p 3 0%%%8Fynsglbgt§tu&8rone or several

( 2- Phenyl - | Htpyesitylhafage-aliybyatkiodi habogghdted alkpdahilegeaaied
benzyl ester; X
(2-Pheny|-kaﬁggggfgf??§ygﬂpyridin-5-y|)-carbanic acid
2-chl ro-benzyL ster. Another enbodi nent of the

i nverfti on aré*The conpounds according to fornula |

20 erein R is a phenyl group substituted with
h%}cggéﬁﬁlp@yaﬁ&fghF’taPB’ie‘am no, -C(O CH or -S(0) 2NH2.
Anot her enbodi nent of the invention are_ the conpounds
atZBhenyhg H-imfdazatb 1 pyridipss-yirspbamiqacid &-phepyletiyl ester.
group substituted wi th hal ogen, cyano, nitro, am no,

- D @hSHropodimSp Q) f2h-nvertivh e the celpounds 2go8liagwdermulal,
PGHEER2005/ 013851 - 18 Anot her enbodi nent of the

i nvention are the conpounds according to fornula I

wherehin R is, r substituted with hal ogen,
o M o

cyano, nitro,
R? is phenylalkyl,
wherein the phenyl group is optionally substituted one or several
times by halogen, alkyl, alkoxy, halogenated alkyl, halogenated

alkoxy or cyano; and
A is =CH-.
Such a compound is for example:
(2-Phenyl-1H-pyrrolo[2,3-b]pyridin-5-yl)-carbamic acid benzyl ester; and
(2-Phenyl-1H-pyrrolo[2,3-b]pyridin-5-yl)-carbamic acid 2-chloro-benzyl ester.

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

wherein

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

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

wherein

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

A is =N-.



10

15

20

25

5 -S(0O2NH2i and A is =CH . Another enbodi nent of the
i nvention are the conpounds according to formula I,

wob@s®e6691R 1S a phenyl group substituted w t hPAQDEP2005/013851

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

R2 is alkyl ; and Ais =N-._fuch conpounds, for

exanpl e, may be selected fromthe group consisting of:

15

[ 2ndtheSthb R ht GBOMVEntETt drotitavaipbubd b qeprdisl - Ororhlh 1,

- c&r bam c acid isopropyl ester; [2-(4-Nitro-phenyl)

-SPETY dazo [4,5-b] pyridin-6-yl] -carbanic acid

i sopropyl ester; ) .

[ 2- (41§)1Am' no- pharYeY] gieupsrbssisged Withn) pyri di n-6-yI ] - car

?arri c acid isopropyl halfge®Sk&id, njt2e, amino, -C(O)OH or
3-Nitro-phenyl)-3Him [4,5-b] pyridin-6-yl]

-carbam c acid isopr 6%1/(?)%]% taélfl; and

[ 2- (3- Ami no- pheny] ) - 3Hi m dazo[ 4, 5- b] pyri di n-6-yl]-car

bani ctaci d i S6pféPyl ester. 25 Another enbodi nent of

the invention are the conpounds according to_fornula

| Anothpiesraberiment of the prvenion e Srarosipssnds dgcarflipg taformula I,

hah&ggn, cyano, nitro, amno, -C(OOH or -S(0O) 2NHZ;

WD 2006/ 066914 PCT/ EP2005/ 013851 -19- R2 is al kyl ;

and Api's =CHj a?gggﬁgfou%q‘gggjtg@a%@,f the invention are

t he conpounds accordi n? to formula I, . V\,here'g
halogen, cyano, nitro, amino, —C(OS H or
-5(0),NHy;
R? is alkyl ; and

A is =N-.
Such compounds, for example, may be selected from the group consisting of:

[2-(4-Sulfamoyl-phenyl)-3H-imidazo[4,5-b] pyridin-6-yl]-carbamic acid isopropyl

ester;

[2-(4-Nitro-phenyl)-3H-imidazo(4,5-b] pyridin-6-yl]-carbamic acid isopropyl

ester;

[2-(4-Amino-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-carbamic acid isopropyl

ester;

[2-(3-Nitro-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-carbamic acid isopropyl

ester; and

[2-(3-Amino-phenyl)-3H-imidazo([4,5-b]pyridin-6-yl]-carbamic acid isopropyl

ester.

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

wherein

R is a phenyl group substituted with
halogen, cyano, nitro, amino, -C(O)OH or
-S$(0):NHy;
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5 R is a phenyl group substituted w th hal ogen,
cyano, nitro, amno, -C(OOHor -S(O2NH2; and R2 is

wa@bdogloseonot her enmbodi nent of the invention areCt/RR2005/013851

conmpounds according to formula I, 10 wherein R is a
phenyl group substituted witfy_heterocyclyl or

-0-heterocyclyl. Another enbodi nent of the invention
are the conpounds according to fornmula I, wherein 15
R isp@a phenykal@figdpdsubstituted with heterocyclyl or
-0-heterocyclyl; and A is =N-. Another enbodi nent of
the igventionsapg . the conpounds according to fornula
I, wherein 20 R 1s a phenyl group substituted with

h . or. -Qr h I ; i s =CH

A EhEr bR ot OV LR e confiind yicBrdi s formula |
agbeedi ng to formula |, wherein 25 R is a phenyl

group substituted with heterocyclyl or

- 0- heRer ocycliyh phergiosipalibstitytedmathA i s =N-. WD

2006/ 066914 PCT/ EPZOQQ{O%QSC%T]O 145%. ankgd _@(@%H%md IS
for exanpl e: ’ ’ ’ ’

[ 2- (4- Mor phol i n- 4-y| -pHh)Be:31d i ni dazo[ 4, 5- b] pyri di n-
6-yl]-carbam c acid isopropyl ester. Another

embodRhent ofistlkgl. i nvention are the conpounds

according to formula I, 5 wherein

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

wherein

R' is a phenyl group substituted with
heterocyclyl or -O-heterocyclyl.

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

wherein
R' is a phenyl group substituted with
heterocyclyl or -O-heterocyclyl; and
A is =N-.

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

wherein
R' is a phenyl group substituted with
heterocyclyl or -O-heterocyclyl ; and
A is =CH-.

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

wherein
R’ is a phenyl group substituted with
heterocyclyl or -O-heterocyclyl;
R? is alkyl; and

A 1s =N-.
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R is a phenyl group substituted with heterocyclyl or
-0-heterocyclyl; R2is alkyl; and Ais =CH. 10

womthevwienbodi nent of the invention are the CRITPRRO0OS013851

according to fornula I, wherein R is a phenyl group
substituted with heterocyclyjyor -0-heterocyclyl; and
R2 is alkyl. 15 Another enbodi nent of the invention

are the conpounds according to fornula I, wherein R

i Such a%ﬁfﬁ()lungqsque)@a{pmnal |y substituted with
- X-al kyl;  wherein the alkyl group are optionally

s v id
e i o U A b g
alﬁwpﬁﬂleﬁféhyl Anot her enbodl ment of the invention are
t he conpounds according to fornula I wherein R is
pheother gmidiment ofshainventimpse thqnoerdﬂqmndhaccgsimg@afpwula I,
WigsEinn the al kyl group are optionally substituted one
or several ti mes by hal ogen, hydroxy, al koxy, am no,

2§ 206/ bRbT BIPEBBURIIE: Vo1 Wotner

errbodl nment of the i nheiereyalybereQ-heteraskigdunds

according to fornula I, wherein R is a phenyl group

opti oRal Iy subslkjtatdd with -X-alkyl; 5 wherein the

al kyl group are optionally substituted one or several
A is =CH-.

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

wherein
R! is a phenyl group substituted with
heterocyclyl or -O-heterocyclyl; and
R? is alkyl.
Another embodiment of the invention are the compounds according to formula I,
wherein
R is a phenyl group optionally substituted with

-X-alkyl;

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

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

wherein

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

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

A 1s =N-.
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ti mes by hal ogen, hydroxy, al koxy, am no, al kyl am no,
di al kyl am no or al kylsulfanyl; and A is =CH . Another

weewededrent of the invention are the conmpoundsPCT/EP2005/013851

according to fornula I, 10 wherein R is a phenyl
group optionally substitutedywith -X-alkyl; wherein
the al kyl group are optionally substituted one or
several tines by hal ogen, hydroxy, alkoxy, amino , 15
ah kythadnAiso difhleAd dith@ifivestidH arakikedostpduagy hécortiflg toHBrmela I,
al kyl .. Anot her enbodi mrent of the invention are the
c¥npPbiinds according to formula I, wherein R is a
phenyl, group optionally substituted with 20 X-al kyl ;
wher éfnt he aPRyhﬂﬁﬂSﬁwPéW€06ﬂW*6ﬁ§ﬂPVd§UBbt|tuted one
or several times by halaggn, hydroxy, al koxy, am no,

al kyl am no, dial kyl am no or alkylsulfanyl; Xis a

singl e bond, yINRein thalkPlgrouy are %Etl&?ﬁll‘}/%u@étﬂf&'ﬂed 0AR8r seferal
for

is =N-. Such conpounds, be sel ected
fromthe group consi sttm?fdw&’faﬁ’gemygmxy’ alkoxy, amino,

{2- [ 4- (2- Met hoxy- et haXiylanpinendiblkylaitindrocakd§ulfabylpdralyr i
di n-6-yl }-carbamc acid isopropyl ester; WO

2006/ 66914 RCE(FER2005/ 013851 -22

{2-[3- (2- Met hoxy- et hoxy) - phenyl ] - 3Hi m dazo[ 4, 5- b] pyri

djzﬂ?tg %!l: (Ecﬁfrgﬂm)fth@ ntu%r?@r@ iy mﬁﬁltnﬁg acc{)rd?mg to fogmgl]a I,

am no- et hoxy) - pheny -3H1mdazo [4
pyhergion- 6- yI} carbam c acid isopropyl ester; 5

{2-[4-(2-Diet hyl am no- et hoxy) - phenyl ] - 3H-i m dazo[4 5-b
] pyri Rl n- 6- y| ip a phenyl group optlonalysubstltuted with

-X-alkyl;

wherein the alkyl group are optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino ,
alkylamino, dialkylamino or alkylsulfany}; and

R? is alkyl.

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

wherein

R is a phenyl group optionally substituted with

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

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

X is a single bond, -NR-, -O- or -§-;

R? is alkyl; and

A is =N-.

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

{2-[4-(2-Methoxy-ethoxy)-phenyl}-3H-imidazo[4,5-b] pyridin-6-yl}-carbamic acid

isopropyl ester;



carbam c acid isopropyl ester; acetic acid salt;

[ 2- (4- Met hyl sul f anyl - phenyl ) - 3H i m dazo[ 4, 5- b] pyri di n-
W®200beaas bam ¢ acid isopropyl ester; and PCT/EP2005/013851

[ 2- (3-Met hyl sul fanyl - phenyl ) - 3Hi m dazo [4, 5- D]

pyridin-6-yl] -carbam c acid), 10 i sopropyl ester.

Anot her enbodi nent of the i nventl on are the conpounds

according to fornula I, wherein Rl is a phenyl group

om Sll(@Mé{h&Hrb&Bbiylﬁ[ﬂl@nW BH-imida| K3 b) pyridin Whaf-eiMainfteacid
?é %roup are optionally substltut ed one or several
§p )?Stﬁ’al ogen, hydroxy, al koxy, am no ,
aI kyl am no, dial kyl am no or__al kyl sul fan
54 -62-BYigthylamigr-ethogy)- plenyld-3H-fpidago éi5klgﬂﬂ>yrl<éwo6 Ylio A

lc?arliéﬁ'ﬂ-cacﬁli% &oeqends, for exanple, may be sel ected
fromthe group consisting of

@z{g@gﬁ ﬁ%@.@ﬁﬂﬁﬁ/ @&Bse))cyaengneﬁy rludws L 1pyabia-&yhl pyr

am c ac
e %D'GZCWE%%W éﬁttﬁe)?flt??‘} aﬁﬁéﬂﬁtl ] 1H- pyr rol o[ 2, 3- b] pyr
idin-5-yl}-carbamc acid 25 i sopropy ester;
{ 22 &-MahypalfiwylpheayhidtymishaeriyiStolpkrdipr ¢- ol sprbamippgig r

|gb}%}05 Voster:G@Rban ¢ acid isobutyl ester; and
E’ Met hoxy- et hoxy) - phenyl | - 1H pyrrol o[ 2, 3-b] pyri

2007 BRI ReA R bel sirter M TR B

ofsopiepyliesieent i on are the conpounds according to

formul a | wherein R is a phenyl group optionally
sbsthet etibeimienhof thiirafkitydn are Shavenmiunds hesoediky to fgrouls L
alfeQptionally substituted one or several

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

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

X is a single bond, -NR-, -O- or -S-;
R? is alkyl; and
A is =CH-.

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

{2-[3-(2-Methoxy-ethoxy)-phenyl]-1H-pyrrolo[2,3-b] pyridin-5-yl}-carbamic acid
ethyl ester;

{2-[3-(2-Methoxy-ethoxy)-phenyl]-1H-pyrrolo[2,3-b] pyridin-5-yl}-carbamic acid

isopropyl ester;

{2-[3-(2-Methoxy-ethoxy)-phenyl]-1H-pyrrolo[2,3-b] pyridin-5-yl}-carbamic acid

isobutyl ester; and

{2-[3-(2-Methoxy-ethoxy)-phenyl]}-1H-pyrrolo{2,3-b] pyridin-5-yl}-carbamic acid
2,2-dimethyl-propyl ester.
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ti mes by hal ogen, hydroxy, al koxy, am no, al kyl am no,
di al kyl am no or al kylsulfanyl; Xis -NRC(O) -

WO G{epdiR14 - CH2- S(O) 2NH , -S(O 2NH, - NHS( Ojﬂ-?T/EPZOOS/OBSSl

-S(0O2- or -S(O-; 10 R is alkyl; and A is =N. Such

conpounds, for exanple, maybg selected fromthe group

consi sting of:

[ 2- (3- Acetyl am no- phenyl ) - 3Hi m dazo[ 4, 5- b] pyri di n-6-y

| An&ﬁém&ilﬁ%ﬁ)f thSIAPERM ar€ BHe@ompbands according to formula,
QS Met hanesul f onyl am no- phenyl ) - 3H i m dazo[ 4, 5- b] py

r‘i" Rf6-yl]-carbanmic acid isopropyl ester; and

[ 2-(3- et hyl sul finyl-phenyl)-3Hi daz [4, 5- b]

pyri din-6-yl ]153Eb‘i‘ﬂ%gﬁ%‘l’é’BFlanalﬁYéBg;"ébS? er. Anot her

embodi ment of the invEndlypn are the conpounds

according to fornmula I, 20 wherein R is a phenyl
group opti onaklrﬂe)‘elﬁlt'lli’esatlkl F(ﬁffo b Bptlonaﬁ alllﬂ‘slﬁltuted Yhes leteral
the al kyl group are optl {ﬂ’ng 3 ed one, or
several tines by hal &, YI% 6‘%3“3’ Koxy.30ine, 25

al kyl ami no, di al kyl arikytingino al&k&lsmhfoamdlkyl&‘ﬁlfbﬁyl
-NRC(O -, -C(ONR, -CH2-S(O 2NH , -S(O 2NH, -
NHS( G 2-, - SGONRC NR-REH,Ss(@ d),NM 1, s
=CH. WO ZOOS}HQS&%‘% ggé@EPzgg)/SOlS’(SS)?w{- Z‘A?OSuch
conmpounds r el ected fromthe group
consi sfing of:

[ 2- (R'Acet yI dplkidh #enyl ) - 1H pyrrol of 2, 3- b] pyri di n-5-y
| ]-carbamc acid 2,2- dinethyl-propyl ester;

[ 2- (4AAcet yl asiho- phenyl )-1H pyrrol o[ 2, 3-b] pyri di n-5-y
|]-carbam c acid 2,2- 5 dinethyl-propyl ester;

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

[2-(3-Acetylamino-phenyl)-3H-imidazo[4,5-b] pyridin-6-yl] -carbamic acid

isopropyl ester;

[2-(3-Methanesulfonylamino-phenyl)-3H-imidazo[4,5-b] pyridin-6-yl]-carbamic

acid isopropyl ester; and

[2-(3-Methylsulfinyl-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-carbamic acid

isopropyl ester.

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

wherein
R! is a phenyl group optionally substituted with
-X-alkyl;
wherein the alkyl group are optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino,
alkylamino, dialkylamino or alkylsulfanyl;
X is -NRC(O)-, -C(O)NR-, -CH,-5(0),;NH- , -S(O),NH-, -
NHS(O)2-, -5(0)2- or -§(0)-;
R? is alkyl; and

A is =CH-.
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[ 2- (3- Acetyl am no- phenyl ) - 1H pyrrol o[ 2, 3-b] pyri di n-5-y
|]-carbam c acid ethyl ester;

WO M06/B66deLt yI am no- phenyl ) - 1H pyrrol o 2, 3- b] pyPdTEP20BS/413851

|]-carbam c acid isopropyl ester; and 10

[ 2- (3- Acetyl am no- phenyl ) - 1H4yrrol o] 2, 3-b] pyri di n-5-y
| ]-carbam c acid i sobutyl ester. Another enbodi nent

of the invention are the conpounds according to

f QcAEbApbundvhgleRimplR mhﬁb@semaféﬂ)ﬂor@ fHeuRoeptémnahy yf:
substltuted Wit h }% - X-al kyl;  wherein the al kyl

g{p?A@&gaﬁﬁﬁa g ijl)y m%»?&ﬂa[gtaeﬂpﬁn&nog-?éﬁrexa{aalc Ldiaes-
al n al’koxy, am no | am no
o‘allme ‘é’ﬁ‘i’lﬁ’ée%‘?r’ al kyI sul fanyl X is a single bond,

- NR- -O or -S-; 20 R2 is alkenyl and Ais =CH.
SlH- Acgt(yjhp@nm@hﬂyl)‘ bH-rexehgiR8-b) Ipyridin-5-yl]- carbamlc acid 2,2-

{(gn{e@nﬁ%r(!)\@;;pgéy et hoxy) - phenyl ] - 1H pyrrol of 2, 3- b] pyrii
di n- 5- yI} carbam c acid allyl ester. 25 Another

d
BB AE b Blor Gy QPR 25 b UG R ST Rmic acid iy
opstaronal |y subst ituted with -X-alkyl; WO 2006/ 066914
PCT/ EP2005/ 013851 -25 wherein the al kyI group are
of3t (3eAadtylymsobphdnylit dit pyrrelad?,3 Sdpgrdin-5-yli webatwye acid
@%@g@};} eggqu;lgxy al koxy, am no, alkylam no

amno or alkylsulfanyl; X is -NRC(O

@(@;g et%}ammg( S;Se(ngbf:\]gl—}l—l‘pgrro O@e tﬁwﬁl}dlg 5- a Iéjﬂ%glg)lczac’ld isobutyl

ester.

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

wherein

R’ is a phenyl group optionally substituted with

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

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

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

R? is alkenyl; and

A is =CH-.

Such a compound is for example:

{2-[3-(2-Methoxy-ethoxy)-phenyl]-1H-pyrrolo[2,3-b] pyridin-5-yl}-carbamic acid
allyl ester.

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

wherein

R is a phenyl group optionally substituted with
-X-alkyl;
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Ais =CH. Such conmpounds, for exanple, may be
sel ected fromthe group consisting of:

WO 20068668¢£t yl am no- phenyl ) - 1H pyrrol o[ 2, 3- b] pyPe¢TEP20b5/§13851

|]-carbamc acid allyl 10 ester; and

[ 2- (4- Acetyl am no- phenyl ) - 1H,gpyrrolo [2, 3-b]
pyridin-5-yl] -carbamc acid allyl ester. Another
enbodi ment of the invention are the conpounds

accordi ng t o reltRe dikyl g £t BptdnaRy shilsstiutBdBAY br several
group optionally substit i wherein

t Wi t - X-al kyl :

the al kyl group are 615?‘?%’9(213}%56%’ gqué'uatlg‘é‘yo?@m&’
several tinmes by hal afetaminyggddiakylamaldkaxalkylaubfang;
al kyl am no, dial kyl am no or al kylsulfanyl; 20 Xis a
\SMiq ngl e bfﬂd’ is NRRC(O; —CC(O_)N&-;-Q@z-$(ﬂ)man%m¢)mﬁa -

erein e ar i's onal |y substituted one
or several fﬁﬁg@)@y _g(gﬁé'g%rn'g&gj'kyl , al koxy,
hal ogepat ed al kyl , hal ogenated al koxy or cyano; and
25 Alts =CH .lsﬁ%éwlt”élﬁpounds, for exanple, may be
sel ected fromthe group consisting of:
{2-[ 3A(2- Met hesefeket hoxy) - phenyl ] - 1H- pyrrol o[ 2, 3- b] pyri
di n-5-yl }-carbam c acid 2-chloro-benzyl ester; and WD
2805/ 06G2LAdRETY ERPRORS MR B8 ScectedXgom the group consisting of:
{2-]3-(2- Met hoxy- et hoxy) - phenyl ] - 1H pyrrol o[ 2, 3-b] pyri
djneBAydtylagaid phersyl Jatl yriokri2 pHb] e gitidin-5-Ahabib@mic acid allyl
enbodi nent of the invention are the conpounds .
a%seorralng to formula I, wherein 5 R is a phenyl

el B R giarsp et Dl oy Sd v Sy e g o ol

sevar al

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

wherein
R! is a phenyl group optionally substituted with
-X-alkyl;
wherein the alkyl group are optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino ,
alkylamino, dialkylamino or alkylsulfanyl;
X is a single bond, -NR-, -O- or -S-;
R? is phenylalkyl,
wherein the phenyl group is optionally substituted one or several
times by halogen, alkyl, alkoxy, halogenated alkyl, halogenated
alkoxy or cyano; and
A is =CH-.

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

{2-[3-(2-Methoxy-ethoxy)-phenyl]-1H-pyrrolo[2,3-b] pyridin-5-yl}-carbamic acid

2-chloro-benzyl ester; and
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ti mes by hal ogen, hydroxy, al koxy, am no, al kyl am no,
di al kyl am no or al kylsulfanyl; 10 X is -NRC(O) -

WO 0HedR4 - CH2- S(O) 2NH , -S(O 2NH, - NHY( O)]X;f/EP2005/013851

-S(0O2- or -S(O-; R2 is phenylalkyl, wherein the
phenyl group is optionally sgbstituted one or severa
ti mes by hal ogen, al kyl, al koxy, hal ogenated al kyl,
hal ogenated 15 al koxy or cyano; and Ais =CH . Such

C PR UNNEethdx@ et henyl e - Bers362ech pehriflinosyl} harigheid peid
cgnsn UAtjl ng x? 6@@@3 &g?yl}??nr n%ﬂ phe]%glrl) 1ﬁypyr§ol 0 “

engy ?“ﬁyr|d|n 5-yl] -carbamc. acid 2- chloro-benzyl
ester; and 20

[ 2npthenembedimenhef the inygniionate s soomrsrds agppdipg & formulp L
Ikhggnban1c acid benzyl ester. Another enbodi nent of
the invention are the conpounds according to fornul a

|, wherein 1RREAVIpBHAUDBRth
substituted 5%?#*'?’% ghggoaﬁﬁyg ‘ %ﬁgkﬂgr

enbodi nent of the |nvéh? n are the conpounds

according to fornula I wherein R is a phenyl group
optional Iy sutbereinthealkylgroup arw@y@v%lmsmntu@ﬁ @ng\gr several
2006/ 066914 PCT/ EP2005h&38Rdog ﬁkof*anfmmther

enbodi nent of the inv i on e.Co
according to fornula‘ﬁbhmﬂﬁﬁréﬁﬁiEP“?%ngqgﬂﬁﬁ@Pﬂgroup

optlonally substituted with -Y-¢C oal kyl: and Ais
284 Xanot her elBoUPTert GRS EheNBh» 23D

conmpounds accRHS(0Y--8(hRr sLlSeO-;

R? is phenylalkyl,
wherein the phenyl group is optionally substituted one or several
times by halogen, alkyl, alkoxy, halogenated alkyl, halogenated

alkoxy or cyano; and
A is =CH-.
Such compounds, for example, may be selected from the group consisting of:

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

chloro-benzyl ester; and

[2-(3-Acetylamino-phenyl)-1H-pyrrolo|2,3-b]pyridin-5-yl]-carbamic acid benzyl

ester.

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

wherein

R' is a phenyl group optionally substituted with
-Y-cycloalkyl.

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

wherein

R is a phenyl group optionally substituted with
-Y-cycloalkyl; and
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wherein R is a phenyl group optionally substituted
wth 10 -Y-cycloalkyl; R2 is alkyl. Another

weewededrent of the invention are the conmpoundsPCT/EP2005/013851

according to fornula I, wherein RL is a phenyl group
optionally substituted with ,-15 -Y-cycloalkyl; R2is
al kyl; and A is =N-. Anot her enbodi nent of the
i nvention are the conpounds according to fornula I,
wherein 20 RiskN-a phenyl group optionally substituted
with -Y-cycloalkyl; R2is alkyl ; and Ais =CH.
' i ' | S 8lal,
ey R bR SR e
tWREBY or benzi ni dazolyl group optionally
substituted with hal ogen, nitro, amno, heterocyclyl
or -ZRal kyl ; iwophoobseesvptordy/sebstgasdoidssl - 28
wherein the al kyl groypylbigaRptsenal |y substituted one
or several tines by hal'ogen, hydroxy, alkoxy, am no,
al kyl am no, djal-kyl am no or al kyl sul fanyl. Another
enbodi nent of "the invention are the conpounds

according to fo a.l, .5 wherein R i,s a pyri
Chang S0 Gl chtbimstyion P s ofrsnd 1 oRhd Blbrmuta
swhatint ut ed with hal ogen, nitro, am no, heterocyclyl
or -Z-al kyl;
R' is a phenyl group optionally substituted with

-Y-cycloalkyl;
R is alkyl.

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

wherein
R' is a phenyl group optionally substituted with
-Y-cycloalkyl;
R? is alkyl; and
A is =N-.

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

wherein
R' is a phenyl group optionally substituted with
-Y-cycloalkyl;
R is alkyl ; and
A is =CH-.

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

wherein

R' is a pyridyl, thienyl or benzimidazolyl group optionally
substituted with

halogen, nitro, amino, heterocyclyl or -Z-alkyl;
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wherein the al kyl group is optionally substituted one
or several 10 tines by hal ogen, hydroxy, al koxy,

w@eioaoe698d kyl am no, di al kyl ami no or al kyl sul f oryT/EPBNE013851

A is =N-. Another enbodi nent of the invention are the
conpounds according to formyga I, wherein 1.5 R is a
pyridyl, thienyl or benzim dazolyl group optionally
substituted with hal ogen, nitro, am no, heterocyclyl

or -Z-alkyl; whhgheh®alkylgralpgiy bpasllp sulsstiopkd of@bl yveral
substituted one or sevenﬁg fine§15 hah %Fn deroxy,
al koxy, amino, 20 al KiTshyhglossdy &Vﬁﬁi Yo mino,

al kyl sul fonyl ; and Alkykrs@bi-dialRyletmiver oreatiydoll faeylt  of
the invention are the conpounds according to fornul a
TAnothbedBbdiRent &f tHe Piventibt ar@ o ngRiundnadcbiding to formula I,
sugstjtuted with 25 hal ogen, nitro, am no,

h&PeF8cycl yl or -Z-alkyl: wherein the alkyl group is
optiopally substityted one qor several . tines b

hal ogén, hydr‘éﬁ?}’“‘gxk eyl CHR;I"—HH{“‘ %Pb&g@wpﬁafloxaﬂy

di al kyl am no or al kylsabétfteeywithand RZ is al kyl. WO
2006/ 066914 PCT/ EP2005/,013851 - 29 t her .anbodi t
of the invention are ﬂ%geé‘oﬂ%%’u% é“oaAggtSrro&?fﬂg‘ %rdg'aﬁg’ﬂ
formula I, erein R._is a pyridyl .group. opti onal
Substi tut ed iEHCRANGYkH B GpOdrA b RistER oa0 e jfera
or -Z-al kyl; 5 wher eitiméstbe haldggh, hydenxy, alkoxgpimoral | y
substituted one or se L.t d Y,
al koxy, ami no, aIkyfgﬁéﬁ%Toﬁpgﬁgﬁﬁgﬂyﬁ%ﬁgﬁﬂﬂmh%’&%¥
alkylﬁulfonyhé_%ﬂd R2 is alkyl; and

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

wherein

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

wherein the alkyl group is optionally substituted one or several

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

A is =CH-.

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

wherein

R! is a pyridyl group optionally substituted with
halogen, nitro, amino, heterocyclyl or -Z-alkyl;
wherein the alkyl group is optionally substituted one or several

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

R is alkyl.
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Ais =N. 10 Such conpounds, for exanple, my be
sel ected fromthe group consisting of:

WO 200606d9t hyl - pyri di n-3-yl)-3H i m dazo [ 4, 5- b] PCT/EP2005/013851

pyridin-6-yl] -carbami c acid isopropyl ester; and
[2-(2-Methyl -pyridin-4-yl)-34dJ m dazo[ 4, 5- b] pyri di n- 6-
yl]-carbam c acid isopropyl ester. 15 Another

enbodi ment of the invention are the conpounds

g RSthed digbdddmb R dTih@inbentioteE eieltopousiddadeyrdislyto formulp I,
o‘gﬁli onal |y substituted wth hal ogen, nitro, am no,
hetBF8cyclyl or -Z-alkyl; wherein the alkyl group is
optionally substituted one or several 20 tinmes by

hal oglgln, hydr‘b%?}’“éﬁ] ﬁW,OPé‘ﬁPﬁB', substityted ik,

di al kyl am no or al kyllsdlddeanyikro, afhol Betadokydlyl;or aBchll4;i s
=CH . Anot her enbodi nent of the invention are the
conpounds  acGeH&liiAghd Akl QFSUY ioptionalP sWEEREM R of Sevéal

thi enyl or benzi m dazolyl grou ionally substituted
with -Z-alkyl; Zis tgﬂ%mgﬁa@ggﬁ'&?‘r%&‘ 288066914
PCT/ EP2005/ 013851 - Glkylan#@ino sdislk{yininoAsrailtysulfonyl; and
enbodi ment of the invention are the conpounds
accorgfing to i @kpuh |, wherein Rl is a thienyl or
benzi m dazol yl group optionally substituted with 5
-Z-alkyl; Z i;g_g.single bond; R2 is alkyl; and Ais
=N-. Such conpounds, for exanple, nmay be selected from

t Weh%%‘fu%uﬁéﬂ? %rseg(iar?lgle,oﬁmy be selected from the group consisting of:

[2-(6-Methyl-pyridin-3-yl)-3H-imidazo[4,5-b] pyridin-6-yl] -carbamic acid

isopropyl ester; and

[2-(2-Methyl-pyridin-4-yl)-3H-imidazo[4,5-b]pyridin-6-yl] -carbamic acid

isopropyl ester.

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

wherein

R' is a pyridyl group optionally substituted with

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

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

R? is alkyl ; and

A is =CH-.

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

wherein

R’ is a thienyl or benzimidazolyl group optionally substituted with
-Z-alkyl;

Z is a single bond; and
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WO Mo6asdoBENZO0I M dazol

10 [ 2- (1H Benzoi m dazol -5-yl )-3H i m dazo [ 4, 5-Db]
pyridin-6-yl] -carbamc acid isopropyl ester;

pyridin-6-yl] -carbamc acid isopropyl ester; acetic
acid salt; [2-(1H Benzoi m dagpl -5-yl)-3Him dazo
[4,5-b] pyridin-6-yl] -carbam c acid 15 isopropyl
ester; hydrogen chloride salt;

(2- TiRophen- 35 Mkyl3H | m dazo[ 4, 5- b] pyri di n-6-yl ) -car bam
ic acid isopropyT ester; and

(adtBEORRG eyt of$1lr!s lnmﬁ%oirét}% BhPsuhal fcbrdih m@@ﬁﬂ@m
ic acid 1sopropyl ester. Another enbodi nent o

i WREE on are the conpounds according to fornula

20 wherein RL is a thienyl or benzin dazol roup
opti dhal |y substhiend exbeazimidazatyl grayn ept}pnuaﬁy w%sﬁlwquewﬂh
bond; Rz is alkyl; apdép Ais =CH. WO 2006/066914
PCT/ EP2005/ 013851 -31 Anot her enbodi ment of the

i nvengion ar unds according to formula
mher2¥n R |§sggﬁ engpggroup optionally substltuted

one ;gzthree %&gh%ﬁﬁbly one or two tinmes with 5

hal og®n, nitrd C(O) OH, heterocycl yl,

-S(O) 2NH2i - X-a or a heteroaryl group optionally

substf*tuted dhe or tmo times with hal ogen,

heterocyclyl or -Z-al kyl; and all_ alkyl groups. are
dharaipopndy fanemplscanbe bﬁleqqféofrqm rByp ccmlstmg of:

hydroxy, al koxy or dialkylamno, X is -NR-

- NHSLgY Benzoingdgrph 5-y1)- g@@udazowmyndgr&yd((@ymlc ac@
| Rofropi@leg bond or -NR-;

[2-(1H-Benzoimidazol-5-yl)-3H-imidazo[4,5-b] pyridin-6-yl]-carbamic acid

isopropyl ester; acetic acid salt;

[2-(1H-Benzoimidazol-5-yl)-3H-imidazo|4,5-b] pyridin-6-yl]-carbamic acid
isopropyl ester; hydrogen chloride salt;

(2-Thiophen-2-yl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid isopropyl ester;

and
(2-Thiophen-3-yl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid isopropyl ester.

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

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

A is =CH-.

-5-yl)-3Him dazo [4, 5- b]PCT/EP2005/013851
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R is hydrogen or al kyl, wherein the alkyl is
optionally substituted 15 one or two tines by al koxy;

waeme®doi4 al kyl , hal ogenat ed al kyl, al kenyl , Bt REP3OD5/013851

cycl oal kyl or phenyl al kyl, wherein the phenyl group is
optionally substituted one_gy.two tinmes by hal ogen.
Such conpounds, for exanple, may be selected fromthe
group consisting of: 20
( AndMhengthbeitimleni fakO[ndredtidh 41y thediofmpduyilly acardiagricfoaaild I,
1-£ret hyl - prop-2-ynyl ester;
(Y*BR8nyl - 3Hi mi dazo[ 4, 5- b] pyri di n-6-yl)-carbanic acid
1-net hyl - but-2-ynyl ester;, .
(2- PhRnyl - 31 AP puB.aptig)slyarRstiuisdong 4o Bups ereferpy
cycl obutyl ester; 25 oneortwo times with
(2-Phenyl - 3Hi m dazo[;,4, 5- b] pyri di.n- 6- > bam ¢ .acid
13 di met hyl - but yl - odPIgEen om0, AROF HEGR e
[4,5-b] pyridin-6-yl)-S6Qnbam X-akilk
1, 2-di mret hyl - propyl ester; { 2-
[ 3- ( 3- Met hox yorjar lagpérody] @olip opti@hedipgtibstituted one or two times with
-3H i m dazo[ 4, 5- b] pyr.i din-,6- - bam ¢. aci d
i sopropyl ester; WO %B’B%fﬁ’é}f&%ﬁéy%%%%g‘l 013851 -32
(2 Py S L TaRgh dioupe bpith iy Sk E oA s by
(2- Phenyl - 3H i m dazo[lydbexy] dmiydirmlidkyldhinoar bam ¢ aci d
1,2-dinethyl-allyl ester { 2-
[ 4- (4xXMet hyl -ipiRRFaD-NSL-WHS(Phenyl ] - 3H i m dazo
L2, 5521 Pyl digiof o) 2 GRERSTF - i soPr 0Py
{2-[3;(2-Hydroxy-et hyl)-phenyl]-3Him dazo[ 4, 5-b] pyrid
in-6-41}-car b‘éﬁis’élgfc%o&d‘ﬁréggf’opyl ester;
[ 2- (6-Morpholin-4-yl-pyridin-3-yl éé/SH- im dazoh4, 5- bg py
ri di nR6-yl ] - cahpdtegen obalkd. Whesgipohsalkdds eptionpfly substitutéd
[ 2- (4- Met hanesud drapylimphen ilkoxghindm dazo [ 4, 5-b]
pyridin-6-yl] -carbamc acid 1sopropyl ester; o
[ 2- (4pMet hanegyjid ] B)élbg&ﬁ?é@%hl)ﬂ,%hl‘eh?ﬂ Qﬁ%r%ﬁ%yéb&l](ﬁy“ di n

[ ster;

-6-yl]-carbamc ac sopr opy! er ;
y or phenylalkyf, w?lgreinpt)fle pﬁeny? group is optionally substituted

one or two times by halogen.
Such compounds, for example, may be selected from the group consisting of:

(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid 1-methyl-prop-2-ynyl

ester;

(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid 1-methyl-but-2-ynyl

ester;
(2-Phenyl-3H-imidazo[4,5-b] pyridin-6-yl)-carbamic acid cyclobutyl ester;
(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid 1,3-dimethyl-butyl ester;

(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid 1,2-dimethyl-propyl

ester;

{2-[3-(3-Methoxy-propionylamino)-phenyl]-3H-imidazo[4,5-b] pyridin-6-yl}-

carbamic acid isopropyl ester;
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[ 2- (3- Met hyl sul fonyl - phenyl ) -3H i m dazo [ 4, 5-Db]
pyridin-6-yl] -carbamc acid 15 isopropyl ester;

wQ 06866410 f | uor o- phenyl ) - 3H i m dazol 4, 5- b] pyrrdi/nPHey13851

]-carbamc acid isopropyl ester; (2-{4-

[ Bi s- (2-met ho)cy-ethyl)-am ng]-3-fluoro-phenyl }-3Him
dazo[ 4,5- b]pyridin-6-yl)-carbam c acid isopropyl
ester; 20 3-(6-1sopropoxycarbonyl am no-3H i m dazo

[éz%bﬂylgw irﬂid@zcﬁzlbﬁl—l) phedia-¢l) @eibdinic acid (E)-1-methyl-but-2-enyl
{2-]3-(2-Met hoxy-I.-net hoxynet hyl - et hyl car banoyl ) - phen

y‘i*s]t 8H i i dazo[ 4, 5- b] pyridin-6-yl}-carbanic acid

sopr o
31%% p%ﬁéicynblﬁﬁﬁéﬁc@i’b%%ﬂ YD sRApI| acid L2 dimgeylallyl ester
[45b pyridin-6-yl} - carbamc acid iso p ester
2524 4-(¢ M@hylmxperpynrldylarphewlb 3@%1@47@&%%%@%

pygrbghﬁaéld)ﬁgd @Q@im c acid |sopropyl ester; and
- (3- Met i?oxy pr opyl am no) -pyridin-4-yl]- 3H-i m dazo

véz%gé%*é%ﬂ“ﬁ%%%ﬁé ORI PR R -ERbRhic acd

elfbP@PEsste:of the i nvention are the conmpounds
according to fornula I wherein R~ is a phenyl group
o@21(@Mbﬂp&10hnrlésstlmyuded3Oﬁeﬂtlonmdweel,5 b}peszlémamYM -caglypenic

0% il YBpid t\{mth X-al kyl; wherein the alkyl group is
5Ccl)p B ﬁy esubstltuted one or two tinmes by al koxy;

al 234 ethgnes E&ﬁ %ﬁryl)%)\;\]ﬁnﬂggoggﬁg]pa'ﬁl%-F-Syg]aéﬁwl}nc acid

erern rou

opDP@l}?aHbSﬁr»substltut ed 10 one or two tines by

chlorine; and Ais =CH. Such conpounds, for exanple,

M- bé\/lsthhmhﬁdylf—pml)lﬁﬁé‘l Gmolapo [d Griglipgtidings-pi :carbamic acid

(?sogﬁ)g)gly qte;.;l—l- pyr rol o[ 2, 3-b] pyridin-5-yl)-carbamc acid
s .

g@ -_ng,?%?y_%su;égsg ngfgeah@égs-nghd%@y[hlszb%ex, "Bl Zr3nRl PYG
1sopropyl ester;

[2-(3,4-Difluoro-phenyl)-3H-imidazo[4,5-b] pyridin-6-yl]-carbamic acid isopropyl

ester;

(2-{4-|Bis-(2-methoxy-ethyl)-amino]-3-fluoro-phenyl}-3H-imidazo[4,5-
b]pyridin-6-yl)-carbamic acid isopropyl ester;

3-(6-Isopropoxycarbonylamino-3H-imidazo{4,5-b]pyridin-2-yl)-benzoic acid;

{2-[3-(2-Methoxy-1-methoxymethyl-ethylcarbamoyl)-phenyl]-3 H-imidazo[4,5-
b]pyridin-6-yl}-carbamic acid isopropyl ester;

{2-[3-(3-Methoxy-propylcarbamoyl)-phenyl]-3H-imidazo[4,5-b] pyridin-6-yl}-

carbamic acid isopropyl ester;

[2-(2-Chloro-pyridin-4-yl)-3H-imidazo[4,5-b] pyridin-6-yl]-carbamic acid

isopropyl ester; and

{2-[2-(3-Methoxy-propylamino)-pyridin-4-yl]-3H-imidazo[4,5-b] pyridin-6-yl}-

carbamic acid isopropyl ester.
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15 i sopropyl ester;
(2- Phenyl - 1H pyrrol o[ 2, 3-b] pyri di n-5-yl)-carbam c acid

wQ@2®emdearet hyl - propyl ester; PCT/EP2005/013851

{2-[4-(2- Met hoxy- et hoxy) - phenyl ] - 1H pyrrol o[ 2, 3- b] pyri
din-5-yl}-carbamc acid ethy]_ ester; 20

{2-]4-(2- Met hoxy- et hoxy) - phenyl ] - 1H pyrrol o[ 2, 3-b] pyri
din-5-yl}-carbamic acid allyl ester;

{Xn&t%m( &ntk&hm;wof&h@wyamﬂm@yﬁe] co}rkﬂmmylas adcot Bngrddbpttla I,

ﬂ -carbam c acid ethyl ester;
Trﬁm( 2 Met hoxy- et ho) cy) - phenyl ]-1. H- pyr rolof 2, 3-b] py
r|d| n-5-yl}-carbamc acid 25 allg
(2- PhRnyi - 1 H-ipg PhebprouB-optigyallyau &tBUSﬁFi)OnééQ Bugs erefeplly

benzyl ester;oneor two tlmes with -X-alkyl; wherem the alkyl group is

p
{2-]3-(2- I\/bthox 0 2, 3-b] pyri
di n-5-yl }- car??a’i 8 yasé’i é&tufgooﬁ%to%l §‘%ersl’[’ 9‘%[”()}
2006/ 066914 PCT/ EP2Q05/ 013851 -34
{2-[ 3%( 2- Met Hoxy: et M Vpheny! | - 1H pyrrol of 2, 3-b] pyri
di n-5-yl }-carbam c acid 2-chloro-benzyl ester;
(2- PhBnyl - 1H-ipprareBe2, 3- b] pyri di n-5-yl ) - car bami ¢ aci d
et hyl ester;
(2- PhBhy! - 1H ipylkyloblisg®] 3- b] pyri di n-5-yl ) - car bami ¢ aci d

(220 E)lhg:]o| ben'zgl]pp %)lﬁﬁ(rl wﬁere n th? lpger}?'l %rmﬁp is 8%t1%na r‘r?, substituted
acid al ?/y| es@r@)rlor two times by C l%¥1ne, and

(2- Phenyl - 1Hpyrrol o[ 2, 3-b] pyri di n-5-yl)-carbam c acid
i sobufyl est el =CH-.

{2-]3-(2- Met hoxy et hoxy) - phenyl ] - 1H pyrrol o[ 2, 3- b] pyri
dBmchbeop gouads, famdaxamaty, chay Be Reletiterefl buyl thpgropy lcopsitang;of:
{2-[3-(2- Met hoxy- et hoxy) - phenyl ] - 1H pyrrol o[ 2, 3-b] pyri

d{Phentll - HC gyrbe16] 263-Bipyeidinl 6- yb)eﬁzbldmlestldﬁsopropyl ester;
{2-[4-(2- Met hoxy- et hoxy) - phenyl ] - 1H pyrrol o[ 2, 3- b] pyri

dgﬁ ﬁ(Z’ Me‘tl@@{yb@l‘ﬁ@)@)%‘ﬁkﬁjﬂ HHOIWrQﬂU[IZ EBFHFidin-5-yl} carbamlc acid
t hoxy- et hoxy) - phenyl ] - 1H pyrrol of b] pyri

dl“ﬁP‘S’WF‘}Steéarbamc acid benzy] ester; 15

£)4 (2- Met hoxy- et hoxy) - phenyl ] - 1H pyrrol q[ 2 b] pyr.i
dﬂ‘r Beryl L He pymselpl 263-hbryadin-5- yl) -carbamic acid 2,2- dlmethyl propyl

ester;

{2-[4-(2-Methoxy-ethoxy)-phenyl]-1H-pyrrolo[2,3-b] pyridin-5-yl}-carbamic acid
ethyl ester;

{2-[4-(2-Methoxy-ethoxy)-phenyl]-1H-pyrrolo[2,3-b] pyridin-5-yl}-carbamic acid
allyl ester;

{2-[3-(2-Methoxy-ethoxy)-phenyl]-1H-pyrrolo[2,3-b] pyridin-5-yl}-carbamic acid
ethyl ester;

{2-[3-(2-Methoxy-ethoxy)-phenyl]-1H-pyrrolo[2,3-b]pyridin-5-yl}-carbamic acid
allyl ester;

(2-Phenyl-1H-pyrrolo[2,3-b] pyridin-5-yl)-carbamic acid benzyl ester;

{2-[3-(2-Methoxy-ethoxy)-phenyl]-1H-pyrrolo{2,3-b]pyridin-5-yl}-carbamic acid

isobutyl ester;
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sobutyl ester;
2- (3- Acetyl am no- phenyl ) -1H pyrrol o[ 2, 3-b] pyri di n-5-y

wo booemedoadri ¢ acid isopropyl ester; PCT/EP2005/013851

2- (4- Acetyl am no- phenyl ) -1H pyrrol of 2, 3-b] pyri di n-5-y
]-carbamc acid allyl 20 ester;

2- (3-Acetyl am no- phenyl ) -] H pyrrol o[ 2, 3-b] pyri din-5-y
]-carbamc acid 2- chloro-benzyl ester;

@362ANE¥MXW&%&%P5§&WID1HW6 ()30 %yﬁdlkh]-ﬁyr}lcdfb’anﬁc ycid

[
[

o

[

I

[

I

[

I m c, aci enzyl ester

[ §r9X 8147l SHtho- phenyl ) - 1H- pyrrol o[ 2,3-b] pyridin-5-y
I carbanIC acid 2,2- dimeth

[ I(lzsnAbéHy}PYafﬁlﬁB 3phkpy -3 )DS?F'?"(S‘I“BE‘? 3%({ BY4'i di n-5-y
|']-carbamc acid 2,2- dinethyl-propyl ester; WO

2 Bh@ﬁsglﬂg]pyp@wng@@m;ldmgg -cartgmnic acid 2- chloro- benzyl ester;
[ 2- (3- Acet yl am no- phenyl) - 1H pyrrol o[ 2, 3-b] pyri di n-5-y
| {2~ BlaemlyirHepyaoilol 263 bplyrides 5-gt); carbamic acid allyl ester;

[ 2- (3- Acetyl ami no- phenyl ) -] H pyrrol o[ 2, 3-b] pyri di n-5-y
K
[

I

0

2 Bl@é’ BIHCpya€dl 6 268-b Jpyrides §-61); cathinid acid isobutyl ester;
2- cety?anIno phenyl ) - 1H pyrrol o[ 2, 3-b] pyri di n-5-y

I (zbﬁd&l&‘o Gty - PRENWT- 1HESE Rl | 2808 BRinesHD caPRMic acid

e i nyen n are the conpounds according to

f ET FﬁﬂW'Pﬂﬁﬂg?an R is a phenyl group optionally

substituted one to three referabLy 10 one Qor two . .
t {27Es (AnMerhay shayes Phem i - bH Ry kel 2.3- pwyidyy-5-y1)-carbamic acid

hg&ﬁppgﬁglyl -S(O) 2NH2, -X—alkyl, wherein the al kyl

group is optlonally substituted one or two tines by

h){%é@éy Méhggxythg{%)gﬁ}ﬁhylyl%ﬁ?@lo@%fpyrﬂ% -5- 'l}ocarban%c,aad

§0ﬁVWVB§§ﬁ’or al kyl, wherein the alkyl is optlonally
substltuted
{2-[4-(2-Methoxy-ethoxy)-phenyl]-1 H-pyrrolo[2,3-b] pyridin-5-yl}-carbamic acid

benzyl ester;

{2-[4-(2-Methoxy-ethoxy)-phenyl]-1H-pyrrolo[2,3-b] pyridin-5-yl}-carbamic acid

isobutyl ester;

[2-(3-Acetylamino-phenyl)-1H-pyrrolo[2,3-b] pyridin-5-yl]-carbamic acid

isopropyl ester;

[2-(4-Acetylamino-phenyl)-1H-pyrrolo{2,3-b]pyridin-5-yl]-carbamic acid allyl

ester;

[2-(3-Acetylamino-phenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl]-carbamic acid 2-

chloro-benzyl ester;

[2-(3-Acety1amino—phenyl)—lH—pyrrolo[2,3—b]pyridin-5-yl] -carbamic acid benzyl

ester;

[2-(3-Acetylamino-phenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl]-carbamic acid 2,2-
dimethyl-propyl ester;

[2-(4-Acetylamino-phenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl]-carbamic acid 2,2-
dimethyl-propyl ester;
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one or two tinmes by al koxy; R2 is al kyl, hal ogenated
al kyl, al kenyl, al kynyl, cycl oal kyl or phenyl al kyl

wob@s®e66914 he phenyl group is optionally substipct/gp2002013851

one or two tines by halogen; and Ais =N. Such
conpounds, for exanple, may.$e selected fromthe group
consi sting of:
(2 Phenyl - 3H i m dazo[ 4, 5- b] pyri di n-6-yl)-carbam c acid
120t Rgekyl@hno- pleslyBr TH- pyrrolo[z 3-b]pyridin-5-yl]-carbamic acid ethyl
(2 PhenyI-IFL|n1dazo[4 -b] pyridin-6-yl)-carbamc acid
Y opyl ester;

(é I?’gg%)){l yn?;gg)lrénlye%?fﬁo][l-ff p?lrrg}ory b(jlpyrl nyI ))ll (c:gl grarlxl;g aCc1cFl %yﬁ
O%uﬁh&ﬂyl 3Hi mi dazo[ 4, 5- b] pyri di n-6-yl)-carbanmic acid
i sobutyl ester;

(H% @hﬁwﬁaéhkd ﬁ]‘xéil@lz)oﬁ‘ff-’p?rrbiomy Bitgpyridin 5 )11-cabham &idebtyl

C?“Phenyl 3k+|rn dazo[ 4, 5-b] pyri di n-6-yl)-carbami c acid
tert-butyl ester; WO 2006/ 066914 PCT/ EP2005/ 013851

_ Bpother ehkadimentofithe waswion Fe Herpmravadsasrpidiegiofarmela L
awhéegycl opentyl ester;

(2- Phenyl - 3H i m dazo[ 4, 5- b] pyri di n-6-yl)-carbam c acid

et hylgester; h oup optionally substituted one to three, preferabl
(2- Phenyl - 3H—|ang]oErug p‘pﬁ?ﬁ 6-y|)-carban1g aC|dY

sec- but yl estyeor two times wi

gZ-PEePy| 3F+$ﬂhdﬁzﬁb% , EmBlopYCIANOH, breperdcyelat, bami ¢ aci d
-et ro

(2 Pheny! - ars oRPTAE 2alkef phricln heallyl grovpisshtionalci o

2,2, 2-trifl uombstitutsdtdmglor ted hixes b‘;shye:l'rpxy, alkoxy or dlalkylammo;

(2- Phenyl - 3H i m dazo[ 4, 5- b] pyri di n-6-yl)-carbam c acid

2, 2- dxnet hyl -iprERy,l-O-e$t,eNHS(O),-,

(2- Phenyl - :%I—l-lSlEragg2t 67 5‘\31@36) g)r rb&)))dl? carbani c acid

1- phenyl - et hyl

(2-Ph yI-I}+| az ] l.)

pr opy ester; H](g' ﬂffL?ﬁ/zﬁkg ﬂ%‘ﬂég%gf% ‘*S‘)Prﬂonaﬁ‘y st
pyri di n- 6- yI)mﬁﬁﬂh&bﬁﬂmﬁbyd&bxnethyl prop- 2-ynyl

ester; (2-Phenyl-3Himdazo [4,5-Db]

pyri dRh 6 yl ) is Gy 8o Gend Cidch KA, itke Al alloyityl, 2y363tkyl

ester; :
(2 Preny - 3 ORIRYREH! BPBIRYPE BPRDG BYAP- ik Rt substigped
cycl obutyl estrergr two times by halogen; and

(2- Phenyl - 3H i m dazo[ 4, 5- b] pyri di n-6-yl)-carbam c acid
1, 3-dAnet hyl -ieeNtl ester; (2-Phenyl - 3Hi m dazo

[4,5-b] pyridin-6-yl)-carbam c acid
1settiomdinbs, 16,080 mple, may be selected from the group consisting of:

(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid 1-methyl-allyl ester;
(2-Phenyl-1H-imidazo[4,5-b] pyridin-6-yl)-carbamic acid isopropyl ester;
(2-Phenyl-3H-imidazo[4,5-b] pyridin-6-yl)-carbamic acid cyclohexyl ester;
(2-Phenyl-3H-imidazo[4,5-b] pyridin-6-yl)-carbamic acid isobutyl ester;
(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid allyl ester;

(2-Phenyl-3H-imidazo[4,5-b] pyridin-6-yl)-carbamic acid tert-butyl ester;
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ester; ] 2- [3-(3-Methoxy-propionylam no)-phenyl]
-3Himdazo [4,5-b] pyridin-6-yl} - 20 carbamc acid

WO sopnepd ester; PCT/EP2005/013851

(2-Phenyl - 3H i m dazo[ 4, 5-b] pyri din-6-yl)-carbam c acid
(B)-1-nmethyl -but-2-enyl estsgy.

(2- Phenyl - 3Hi m dazo[ 4, 5-b] pyri di n-6-yl)-carbam c acid
1,2-dinmethyl-allyl ester;

{ 2= PKenyR 311 it Byo P15 -BOp e idie syl - pdiBanlclacid cyclopentyl ester;
-3H i m dazo[ 4, 5-b] pyridin-6-yl }-carbamc 25 acid

i 80 esli8ly B (2= . _ nvl
EPapSs Syl 47 il PRt b

AR e e e
(T S GRTER) iy S SRR RS T tw ee
e ﬁ‘iﬁ%?’gﬁéﬁ %53‘%1'“ I%ﬁtéﬁ’gnéy‘/-léﬁﬁfbﬁ%aaﬂﬁi % 2grifjporo-1-methyl-

pathildister;6- yl ] -carbam c acid 5 isopropyl ester; { 2-

[4- (4-Methyl-piperazin- |-yl) -phenyl] -3Himdazo

[ &-Phddlyl-BHL indld&yobs, ¥ b} pyrididisbat &badichcidSRPdaRythye I

]?%3 2- Hydr oxy- et hyll)};r- pheg}el ]-3H i m dazo[ 4, 5- ]%ﬁf??d

i ft ryl}-carbamc acid isopropyl ester; 10
2-(4-Nitro-ph [)-3Himd 4.5-Db i dj n- 6- -

L ]éeryi;ﬁg(—)iingié?ey?)izbgﬂb]p)gl i)éﬁ?}ﬁ)o-[carbamic] a@/ ll-gl'lgny?—e%ﬂyl es(t:glr;r

[ 2- (4-Sul fanoyl - phenyl ) -3H i m dazo[ 4, 5-b] pyridi n-6-yl ]

- GaPhani-d Haienidazod b prbdpyridin syl ggarbamic acid propyl ester;

[ 2- (4- Met hyl sul fanyl - phenyl ) - 3Hi m dazo [ 4, 5-b]

pY(2-iPtieny] @ HHithidaead alnpgridioi @yl) kbrhagopaap yimebyleprop-2-ynyl

[ 4:{:3- Ami no- phenyl ) - 3Hi m dazo [4, 5-b] pyridin-6-yl]

-Carbanmic acid i sopropyl ester;

[ 25 (#-Anino-phenvl)-3Hi.m daze[ 4.5-b hdj VAN P
bi%P@nexﬁ@}ﬁ-?-ilrgbdg\%%[éﬁ— _ péré%héll;éf!yﬁ cal‘bamll R4 ﬁ%&h@-éﬂt 2—%@)[1
ester;
(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid cyclobutyl ester;
(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid 1,3-dimethyl-butyl ester;

(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid 1,2-dimethyl-propyl

ester;

{2-[3-(3-Methoxy-propionylamino)-phenyl]-3H-imidazo[4,5-b] pyridin-6-yl}-

carbamic acid isopropyl ester;

(2-Phenyl-3H-imidazo[4,5-b] pyridin-6-yl)-carbamic acid (E)-1-methyl-but-2-enyl

ester;
(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid 1,2-dimethyl-allyl ester;

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

acid isopropyl ester;

{2-[3-(2-Methoxy-ethoxy)-phenyl]-3H-imidazo(4,5-b] pyridin-6-yl}-carbamic acid

isopropyl ester;
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[ 2- (3- Acet yl am no- phenyl ) -3H i m dazo[ 4, 5-b] pyri di n-6-y

wo booemedoadri ¢ acid isopropyl ester; PCT/EP2005/013851

[ 2- (3- Met hanesul f onyl am no- phenyl ) - 3H i m dazo[ 4, 5- b] py
ridin-6-yl]-carbanmc acid jgopropyl ester;

[ 2- (3- Met hyl sul finyl - phenyl)-3H i m dazo [ 4, 5-b]
pyridin-6-yl] -carbami c acid 25 isopropyl ester;

[ 2= [a32Metethhp-Let Hoxipy: bh@tyEnam] Jimedazb P, 5B 7o idlirb 6 ) Jpgarbainia-acid
6%3" }i-{%r bam c acid isopropyl ester;

'R AN iinesul f onyl - phenyl ) - 3Hi i dazo [ 4, 5-b]

o by B O ACLE 5 OB AP i Shi isdpropyl ester
[ 2- (4- Met hanesul finyl - phenyl ) -3Him d_azof[)4 5-b] pyridin
- [Q_—gﬂrq&og@}mn&—@l—g]@qml)—ﬂpléglppct%g[]llﬁeg}pé(pglm— -yl]-carbamic acid

[igdp{rg ﬂ-eg'ef;l uor o- phenyl ) - 3Hi m dazo[ 4, 5- b] pyri di n- 6-yl
]- cargam' c acid isopropyl ester;

5

(&4 f1d Rianfi%iPELARAYy ROV T- 30 iR0d 314, 5 Bo5,RiaRle Ry} - 3
Hﬁ inlﬂé_az oﬁélégﬁf%y;ﬁi }3?% 6%5 ? clar bzlamI ¢ ag)gl [ so&?’}]opyl
eegfleamic acid isopropyl ester;
3- (6- 1 sopropoxycar bonyl am no- 3H-i m dazo[ 4, 5- b}] pyridin-,
2 {343 Bétydooxy-ebylitphénydl-3 HImidazimbt, hglgyridin-6-ylf -carbamic acid
'sz%BB@’%Xt’é’Rt hyl - et hyl car banoyl ) - phenyl] -3H i m dazo
[4,5- D] pyridin-6-yl}-carbam c acid isopropyl ester;
and, 10. EENE ) TR
LR e Rl iy e B e S P misiacicis a4

, &tds] pyridin-6-yl}- carbamc acid i sopropyl ester.
Anot her enbodi ment of the invention are the conpounds
al2e @i $al fagn dyb- phemyis BH - imidazated-bi pyridin-6syl hcdrbamsicaaidyisopropyl
gre4p optionally substituted one or two times with 15

{]s p
chlorine, heterocyclyl or -Z-alkyl; and the al kyl

R R
i sorlokyll esteand

[2-(3-Amino-phenyl)-3H-imidazo[4,5-b] pyridin-6-yl]-carbamic acid isopropyl

ester;

[2-(4-Amino-phenyl)-3H-imidazo[4,5-b] pyridin-6-yl]-carbamic acid isopropyl

ester;

[2-(3-Acetylamino-phenyl)-3H-imidazo[4,5-b] pyridin-6-yl]-carbamic acid

isopropyl ester;

[2-(3-Methanesulfonylamino-phenyl)-3H-imidazo[4,5-b] pyridin-6-yl]-carbamic

acid isopropyl ester;

[2-(3-Methylsulfinyl-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-carbamic acid

isopropyl ester;

[2-(3-Methylsulfonyl-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-carbamic acid

isopropyl ester;

[2-(4-Methanesulfonyl-phenyl)-3H-imidazo[4,5-b] pyridin-6-yl]-carbamic acid

isopropyl ester;
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20 Ais =N-. Such conpounds, for exanple, may be
sel ected fromthe group consisting of:

wa@ 0dhécophen- 2-yl - 3H i m dazo[ 4, 5- b] pyri di n- 6- yiPQFER0DHON3SS1

ic acid isopropyl ester;
(2-Thi.ophen-3-yl -3H-i m dazo[ 4g 5- b] pyri di n-6-yl ) - car bam
ic acid isopropyl ester;
[ 2-(2-Met hyl - pyridin-4-yl)-3Himdazo[ 4, 5-b] pyridin-6-
yl[:l (wé&me@ulﬁﬁyldp%yu)wnﬁwto[e,stzf}pyndm 6-yl]-carbamic acid

é th | -pyridin-3-yl)-3Himdazo[ 4, 5- %]pyridin-6-
VT‘PBYB% 'c acid |sopropyl ester; WO 2006/ 066914
P /| EP2005/ 013851

?Lflﬂ%gH%’i nh%Q&Hsmgﬁa}O@M R Hidipgt-yU grigmic acid isopropyl

p%uhdln 6-yl] -carbamc acid isopropyl ester;
[2-(2-Chloro-pyridin-4-yl)-3Himdazo[ 4, 5- b]pyridin 6-
é;mi@qmrﬁetﬁek,dethlygoa%a@yb fﬁ%&@phe@m}dm imidazo[4,5-

| am pyridin-4-yl]-3Himdaz
%;Bﬁaf 9?? %EHHH aC|d i sopropyl -ester.

Still another enbodi nent of the invention is a process

f 8r (6t lseprenmaicadnylemyto-8 HeimidaepbinfayrsinRof benzojc acid;

mhereln (a) the conmpound of forrmula Il 10 HZN A >- Rl
N[ 34(2 Ndethodya l inhcthewyereshyl-ethydgacb arroyhlapleentyH €3 H-imidazo[4,5-

S above, is reacted
bgyﬂhﬁf nCERE ecaﬁ%nﬂk!faggéﬁuﬂréﬁfﬁt@raaddz bove, s re

f Cfﬁ—r[la’l—(§l—1\l1étl'10xy—propylcarbamoyl)-phenyl]—3H-1m1dazo[4,5-b]pyr1din-6—yl}-

carbamic acid isopropyl ester.

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

wherein

R' is a heteroaryl group optionally substituted one or two times with
chlorine, heterocyclyl or -Z-alkyl; and the alkyl groups are
optionally substituted one or two times by alkoxy;

Z is a single bond or -NR-;

R is hydrogen;

R? is alkyl; and

A is =N-.

Such compounds, for example, may be selected from the group consisting of:
(2-Thiophen-2-yl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid isopropyl ester;
(2-Thiophen-3-yl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid isopropyl ester;

[2-(2-Methyl-pyridin-4-yl)-3H-imidazo[4,5-b]pyridin-6-yl]-carbamic acid

isopropyl ester;

[2-(6-Methyl-pyridin-3-yl)-3H-imidazo[4,5-b] pyridin-6-yl]-carbamic acid

isopropyl ester;
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wdad.20080649d sai d conpound of fornula I

wherein R2 has the significance given above for
formula I, to give the respective conpound of fornula

the reaction mxture, and (c) if desired, converted
into a pharmaceutically accepjable salt. WO

2006/ 066914 PCT/ EP2005/ 013851 -40 The derivatives of
the general fornmula | or a pharmaceutically acceptabl e

sg-t1H-Beeieidazoey yh SHiaRRESd, 50l p?ﬂ?in%-?ﬂﬁtﬁﬂ)alﬁﬂewdt o)

be applicable for the preparation o
c‘ﬁ%‘?ﬁgggleﬂ?f’r el at ed conpounds by the one skilled in the

art. Such processes, en. 5 used to prepare the |

d é}-i(%&ﬁ?@@gpyéﬁiq-éry%ﬁl\gﬁmld@p tlélaS-(g] pyrldPn—G-%?] -carbamic acid
pRapiTBglavtct;aaldl y- acceptabl e salt thereof, are
provided as a further feature of the invention and are
Ilfit_tﬂﬁksthaqogyplt Olandifb)- HIMdHG-ALA B BSBNHAO] ¥ S- AT BSyl}-
of scheme 1 and 2, in which, unless otherwi se 'state
Rfa,rbwlcéﬁ’tﬂl 150PRAR €Htfe si gni fi cance given herein before
for formula |I. Necessary starting materials may be
obfilhprrtbegmbedimeatelithe ivteation ésa gfocgpsdanihe manufacture of the
chafp&idds of f¥ubd ERAERLIA on of such starting materials
Is described wthin the acconpanying exanpl es.
Alternatively necessary starting materials are

ot ai nénelcempbyndnffoogalad] procedures to those
illustrated which are within the ordinary skill of an
organi c chem st. Schﬁnﬁ 1 15 The manufacture of the
conpounds of fornula '® | ording to the nature
of "A" in formula I. The| conpou mf the present

i nvention wherein "A" is be prepared
according to schene 1, and Nre ndmed |-A. Y NH step la
Y step 2a 2 CHC R NY =Br RN\ NR\1 -RL N NH
step 1b N Nstep 2b ~ ~> 2 HOOCCRL HY NO2 NN 1V V-A
[1-A step 3 H R2000CI R2'f&eMNINI,

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

is reacted with a compound of formula III

O

R O)ﬁ

Cl

formula 111,

wherein R? has the significance given above for formula I,
to give the respective compound of formula I,
(b) said compound of formula I is isolated from the reaction mixture, and

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

i s i sol ap@mEPI0051013851
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OR NNH I-Aln schene 1, R and R2 have the
significance as given above for fornmula | and Y is 20

whewre14 f or the route via step 2a) or nitro BEDEP20h&E013851

route via step 2b). Step la: Condensation of an
aromatic al dehyde with a 2, 34di am no-pyri di ne
derivative of fornmula IV can carried out at el evated
tenperatures from60 to 200C in a suitable sol vent
ke acetonitri | e, nitrobenzene, N, N-di nethyl fornmam de

di et hyl sul f oxi d
TR SR B HER ST b g B AT Phe W Bois6y (bl paceptable sal
Hﬁ?ﬁeEPMeQﬁ&Bﬁéd by 4y proesekoevofo rapplicatile fon gheygrepdration

! (!)fkcﬁler%)fcyaﬂg'?eégtgd %gmh(gl? (tl))i]tﬁg oéeaék'illeg ?% Hr5§c}9 r s§es when

mdé@mwsathemrwmwsa fer Lm ac@lmmayfmt@alhfcmeptable salt

arhg b, abd EronﬁfeH\é@E IfY@hertthRERAUf théMnvBntfon and are 1llustrated by the
| am no-p I ne

rivatjve of farnul IVc
a@ﬁpwwdreafesereatevgnﬁéwgfea Escheme hand £ndr vehichy (ygless eféerwwe
witited aR cqrfd@{aisai heve teagghifichride eglmi hefers lefore doadodnula 1.

ﬁn?esﬁ%p& startzﬂg dmhgflglt | ona{)? ﬁbtah @ lal Srdcrl]a pr}f)crtc,r%ture%ncﬁ organic
Vehemistiier Bivan phépla@tibnotxﬁ mlegh stlatihlg)mmrra@ 1scé¢ﬁcbbed within the
r GRbA gﬁiyl}?é/ ﬁeﬂntgg‘ U@te%a@H@&%c&%g sﬂﬂtlh n%&%@su%e Socl)Jztlamable

amon a In resence

oby amal OZONs @gpqggpqep 9 H@S% Hlusptod mhlqh *kré w1th1n the ordinary skill of
byicRMémRLi done (NMP) or dinethyl acetami de can be

adde , and the reaction is carried out at

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

Abdhenredt i vel y, the am no functionality may be

introduced in protected formas a

BhL i RHELONYEAF BT %kn%}lng SRRk e A Ifce,ggta?@nme of
eXAahml fermu]atIthae tmspaoundk ef Sediresent mwtntldjutl;'bwﬁle“/%an@l =i~ can
P
pge éraegarea’la&%% ter%l‘lel%gut %gpﬁgl%e P% a p OSp I ne

phosp ane) Step 2b: For
the compounds of formul a V-A wherein Y is nitro, the
reduct| on of ;@aamtro group is accQppli shed by

stf NHondidricans sd Gt erogeneous KN N
T -
step 1b~ ZaaN step 2b _
NN

M Hooc-R! N" Y = NO,
V-A
n-A

step 3

H
reococl RO —N
LGS
1-A

In scheme 1, R' and R? have the significance as given above for formulal and Y is

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

Step la: Condensation of an aromatic aldehyde with a 2,3-diamino-pyridine
derivative of formula IV can carried out at elevated temperatures from 60 to 200°C
in a suitable solvent like acetonitrile, nitrobenzene, N,N-dimethylformamide

(DMF), dimethylsulfoxide (DMSO), xylene, or methoxyethanol, optionally in the
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20 hydrogenation wth Pd on charcoal as the catalyst,
in solvents |ike nmethanol, ethanol, tetrahydrofuran

w@ Tidbpeeons et hyl acetate, at room tenperature BCT/EP2008013851

80C; or by honpbgeneous hydrogenation with a Pd

catalyst and triethyl amopjjumformate in a solvent

l'i ke methanol at reflux conditions. The reduction can

also be carried out with base netals like iron or tin
e@@tabpamﬁid@lhg keenadigt iokystd @cdrdiron (AQuedus: §dliur, or 2,3-

%‘8@1 O%?J n‘B urZe t.0 12@}92 ﬁ\not her suitable

r 8Het IWBNP P BEZEANBRIGIHREY fi de in water or

nmet hanol, or tin (I1) chloride in DVMF. Step 3:

A§t é E:!% ﬁ{él hdérﬂgtug}{nvng a%ko@hythco&!rﬁd}gh&%@%gQ%ﬁlt&gle derivative

ctﬂimpfafvuﬁnatze% iamano-ppedine slsrivative afi figtamula IV can be achieved at
ﬁa&mtlha:@ﬁe rahg! Kslenfoo Zz@bd(:j atwcﬂr of etrsrgféngaﬁtﬂﬁ) reagent like
pyrro or | acet a
o?oqgmabcﬁec ac ?’%ﬁwyp i ol UESEW oE pulfonic
padid.di ne, triethyl WO 2006/ 066914 PCT/ EP2005/ 013851
-42 amine, or di-isopropyl ethyl am ne. Suitable

tenperatures are in the range of -20C to 100C . If an
eStep2a: lof the sbowpofindnelt fermglauded wherein Yt mriwoumsne, such bromine

a&ﬁ‘nl lﬁtrk}%_gce‘arbgtalﬁe«mﬁﬁB Gt éﬁtmg B fquedis Hfmbhia 1?1 tlge pI@ﬁznce

bi's- |ated I nternedjate c
c@feaa@&iyst ke aypPy ot but e ll%l%cqmﬂ&e%gl}rfa{ ayt Mpjerolidone

CQUH@Y G dithetybsegaaide dahend s, whd he 8¢t & tdiried out at
vvateréag ”e%ﬂ?)ﬁiﬁé mterrp rature. Schene 2 The
PhgF 8 f‘r§8ﬁﬁ§d’§ formula | varies

according to the nature of "A" in fornula I The
C t n
Cgfgaﬂwé%e gﬁg}(g @g%?lg?\awt%eog% %Eé?d h f%ea;e:deﬁ)@m as a

ngRedujoxpcar woSsq@pt%nm stoepl e omeHcs,&@@rdr)Hang/
RBucHWaliHzoMitibizs MfoNeHmplé, Wit aa€@Plike kbdium tert. butoxide and a
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,
ethanol, tetrahydrofuran (THF), or ethyl acetate, at room temperature or up to
80°C; or by homogeneous hydrogenation with a Pd catalyst and triethyl
ammonium formate in a solvent like methanol at reflux conditions. The reduction
can also be carried out with base metals like iron or tin in acidic media like acetic
acid or aqueous HCl, from room temperature to 120°C. Another suitable reductant

would be ammonium sulfide in water or methanol, or tin (II) chloride in DME.

Step 3: Acylation of the amino moiety on the compounds of formula II-A can be
done with an appropriate chloroformate in an inert solvent like dichloromethane,
toluene, tetrahydrofuran (THF), N-methylpyrrolidone (NMP), or dimethyl

acetamide, or pyridine, optionally in the presence of a base like pyridine, triethyl
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step 6 2 N RzOCOCl Rz~ ONR OR NHNH I11-BI1-B
In schenme 2, R and R2 have the significance as given

wa@bweesdor formula |I. Step 4: An et hynyl - ar enePCERP185/013851

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

under standard conditions ofgthe so called Sonogashira
reaction, with a copper catalyst |like Cul or CudC,

and a pall adium catalyst |i ke PdCL12(PPh3)2 or
Pﬁﬁ-ﬂa_@,(Mcﬁ)réﬁ)ﬁ%&yBﬁmﬁﬁdS@tdb&&enﬂpbﬂﬁmrH aretifytle raRgaE -20°C
or I:BQQ- sopropyl amne, in an inert solvent |ike
t8trahydr of uran (THF), di oxane, N, N-di nethyl fornani de
(DMF), or acetonitrile. The reaction proceeds at room

t e r i . L Q: 0 :
HERaRBbea sRlo iy Ragt is e Simllodii e lh ciOReRRIA cic
eqdtig fAA ocerpfes RN lior N-3pRucharhienreydided mtgymedings @n be cleaved
r &3 kyy @haldeited moHd-RYlatedN cslBpbUAE by SsubYeqREMC BEMIRHt with
known in the art: the ethynyl-arene is deprotonated
VATBRORIaI MR O Zacthgnok af rBéWFmipFliaﬂfrﬁm to form an

al kynyl -Li  internediate which is reacted with ZnCl2

0of hB&%%nCl to yield the desired zinc or tin 5

[ iate. These may subsequently be coupled to the
br omopyri di ne under standard cross coupling
cbimdinknofasturd of themetrgnoedbyf foanalay yagesnccardpeg toaldie mature of

phosphy ex Lik& b A9t =c-
DA P S BPLRRI o BRI PO % - o
aoeprapirdé pccPHipg oy schemeadrand Bt epméd [-Bycl i sati on of the

al kyne internediate to forma pyrrole ring can be

achieved 10 by treatnent with a k1)ase | i ke potassium
tert. butoxide, potassium hydr} " or sodi um et hoxi de

i A i saleyent | o F, OkeMF, @nethanol,
at Ierr/perat_q;@é:_qﬁ the flange fromToom tenperajurg No g
refl uxn™ AlNbgrnati vel y, t R can be repl aced By-g

catalyst like Cul. Step 6 \?]nd Step 7: These step areM
anal ogous to Step 2b and Step 3 under schenme | B
above. Certain substituents on the group R may not be
inert to the nditions of the7 synthesis fsequences

descri'%éd abgvm&eqﬁ‘?q@@%r ofRéct n m@éd
g o)

2
N~ N N
H N H

-B 1-B

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

Step 4: An ethynyl-arene can be coupled with 3-bromo-5-nitro-pyridin-2-ylamine
under standard conditions of the so called Sonogashira reaction, with a copper
catalyst like Cul or CuCl, and a palladium catalyst like PdCly(PPhs), or
PdCl,(PhCN), / PtBus, and a base like triethyl amine or di-isopropyl amine, in an
inert solvent like tetrahydrofuran (THF), dioxane, N,N-dimethylformamide
(DMF), or acetonitrile. The reaction proceeds at room temperature or higher, up to
160°C .
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protecting groups known in the art. For instance, an
am no or hydroxyl group naybe protected as a

WO 200b/06d9ut oxycar bonyl derivative. Alternativel RCT/BPI085/013851

20 substituents nay be derived fromothers at the end
of the reaction sequence. Fojs_instance, a conpound of
formula | may be synthesized bearing a nitro- or an

et hoxycar bonyl or an al kyl sul fanyl substituent on the

gAEéiﬂaRle’ly, W &hyrﬁ/ﬂb&‘hle tnl}h@rﬂr& be&:bﬁvé‘rteﬂahﬂOYa ®ORViRAdtRE alkgnyl-

ap _am n sul fo
SOBaT CORHISTARE B oERPs ST ES BB FruaRt UyvEyene i
ad:hepabicylbfedl ﬁvlthyh arorfgl boydes liké dnyyl HitHisini toeform 25 dlynyl-Li

n?erg'r%ﬁgllteowﬁ e?&ed ;Lﬁﬁ Z%%'TP&W%@QO §d %%%Ei?éd 7inc or tin
n one Oor sev Iral cent ers

amﬂermdlattm eThels@ nmye@,@mqwntha be zoepled tor therbrgmopyridine under

oghh &Rl ! &0@01&6%@1 m% OfJRAitIdIR, &IC BARRS b aalsis I8Par pdiRdium

accordin met hods in he en 0

i RRYSR wéwm@ eéé P &ré’éd ZP% P?‘a@lbsge&%waé%‘aems
bikecdiysetiai hiezahide) THF erficlueid from the 30 racemc

m xtures by reaction with an optically active acid

such as e.g. D or L- tartaric acid, mandelic acid,

nﬁtl_e:p_é_ @pdligatidnafithealkpiedngrmediateho fosal 4 pyrrele sioggan Wonchieved

gq{eggﬁ&]t wmggs%qgé/ P&gﬁﬁﬂn tel44bﬂo§(§fep%(){a\§§hﬁﬁ hydrlde, or

aration Q e enantioners can be achi eved
ugqcmgm ehpgdatpgnapsyt sivenilks) NW’L@%a@fe?Ww eh EHPéol at
m&hﬁﬂs iy tiRVidhgafpb@. roEHﬂeﬁl@HﬁW@ ds raR&OAREMGtitely, thebase
presl_l)e]e[r;r ]1'3 tlo? rmﬁ eéﬁﬁs in the formof their
pﬁ%{‘r cBlarsdbyia Ptk G e salts. The term
phar maceutically acceptable salt” 5 refers to

: S0 AL BPPLLP S OSSRy s

pﬁbfp/@rtl es of the corrpounds of formula | and are
formed from suitable non-toxic organic or inorganic
aci ds, or ,organic or morfg nic bases. Acid-additjon

SSFTin HEFHHEnt G hieATANR Y HEYerelePs ASAL 14 B T f the
a@yrdBeslsquheI&&s fdé@h‘rmehl dove aadi d]ayhl)édﬁmbr[ﬁmecthiCIlﬂ' standard

dr.oi odi ¢ aC| sul. f a ul f am
p (r)%téﬁmlg i€°% "’%%fa i P;lrgrct gcrdH],S&lglﬁ% 0S€ &Clhgdré)xyl group
or gravrutrc@edamsdg tsrmclwtasycanbtoovluedﬁels'@mwreonr\her@@mely, some

S%Bsﬁi’dén?s A%} He d%&é@aﬂ?&%%tﬁ%'ag t}?ecéxfdi’ o%@lr%&‘ct@ﬁ's@quence For
succinic acid, citric aC| d, malic a sxgchﬁCtl c acid

f UIFERTCE heP@PouRd of Hermylgd, map be_syy eagig; & nitro- or an

i Bﬂiobdﬁ@lrjﬁadt'ﬂglrsﬁr gleslkylad fanylosubaare dimhe Ro¢ S RI, whictsadistitments

e)%g:n%l? y cpg¥q%ﬁ,et9 H‘i)laé’ﬁlﬁgnm h dl{f%\)g)h%)e Sdlk)ﬁs ?f%n;afl%mmo substituent,
chemo o zhrbosathidesabitionerss omtomaalhﬂaéﬁmylmlallﬂ'bﬂtfomﬂ ¢ubstituent

' 'Bgfgtaﬂdzﬁalptroéeaures.

The compounds of the general formula 1 can contain one or several chiral centers
and can then be present in a racemic or in an optically active form. The racemates
can be separated according to known methods into the enantiomers. For instance,
diastereomeric salts which can be separated by crystallization are formed from the
racemic mixtures by reaction with an optically active acid such as e.g. D- or L-

tartaric acid, mandelic acid, malic acid, lactic acid or camphorsulfonic acid.
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a technique well known to pharmaceutical chem sts in
order to obtain inproved physical and chem cal

war@bisaotd, hygroscopicity, flowability and sob@bEPI00y013851

of conmpounds. It is for exanple described in Stahl,
P. H, and Wernmuth, G, (edijprs), Handbook of
Phar maceutical Salts, Verlag Helvetica Chimca Acta
(VHCA), Zurich 20 (2002) or Bastin, RJ., et al.

Q&l@@ﬂﬁt@vdeﬁf QEpardiesh o@ethet fndndidQ2)s ikaﬂ 413c5dbeTEelneved by using
Cc ounas CCO 1S | ntion and.thelr
AP RALSTAR wmcgl@g%@g? s B P aayle

rredl carrents e.g. in the form of pharmaceuti cal

PEEPALALLBR accol I ROFKIBREH b0 BRT Al BB BF their

c]dmr@@cmmléft gcceplia lge@éts th delémd pél@frtlafgétlmllvwceptable salt”
CRRY !tgfcpntsalé%hglg%@d agg'glbal Qns 025ba<as aé&iﬁ@ﬁ[‘sﬁlt@rﬂﬁat rEfn the
| ver, fecte
eﬁégl%f%e gtiyenes ang [pEOREHEN of tl‘:?uifﬁﬁ%‘?"t”éirs %fsf%“BPla I and are
_F?_%Hh@& €foah byitab®. igbn- td?(;]d drgadio bﬁhlﬁfrgan’igt eddd enorgahidbr dnsganic
e a ceuti r ar tlonS C
olfﬁssﬁ %é&le %@Hs B?% éag{s ma § qr exam Peathﬁ? Sgéa%%:vgg [frpm 1n({rg£}np Qcids
tfuick anhgdiocbloriai etdld,ph‘ﬁim’awujtl | ydraiedic, acldorsglémnl@ acid,
Ogulﬁfrg@ﬂlg sp%%%ﬁﬂo?fcsamdl-aﬂgmﬁ acfiOhiH &Hofd §dived from orgamc acids

derivative er eof tearic acids or 30
saichsasapriolppreshlfonic agif pRicglieacids plethapssbioaic %&daswhc acid,
ﬁﬁchﬂn‘fH &:161 jStricadélc?trﬁahc%ﬁi, ez(itltc)ltaafaﬂ @iSarid ﬁc&lf@eﬁﬁl thedike. Base-

|ne ap able carriers for

ol st LR derivel], fE0 Aip R BN S Be BTt gtium and,
V\qumsmafyaﬁmmosxann ‘lydtaxideanshichi gyufiod epohylel stragrethyldpemonium
I di 1 t:anc
i RELARHI AT DB Bhosh PR g AR Bl i
hoveehaique yrealigkrioyvny wopharedcquticelriegug e inprisofe ogaplatmnl@ved

ﬁ]{i’)%%ﬂa?sandsﬁl'aérﬁlbﬁlesﬁgﬂlw eﬁ%‘agrf)éébplc{t?e ﬂBW@lﬁH@t la@A Qﬂublhty of
soluti on nd. syr or ol
gFSrRReYIds- \I/Sef@éf’%ﬁ’i deseribsdan ?ME g etpl G & Qeditors),
CBIE]ﬁdlﬁf(ﬁ( dfPhaghigppoasdal BdliscEerdageelferica €haniph dcta (ValCk)airich
o] r.d- qui d

{% orelglaspn,?%L eft alﬁbélegémfﬁ’g&s ﬁe?% i ﬂ)ﬁbﬂlﬁ 4&5 q

S an p arnaceu
preparatlons can, noreover, contain preservatives,

S@hé‘ pd)rlnb&%cﬁ' accc?rﬁﬁ&%' thitB® r11§ven¥i@1t1 bhe ghe@lgﬁlmrﬁwaceutlcally acceptable
[sifiers, sweeteners, colorants, vorants, salts

s Cymbg i) THB YA ©gr o ierh Bhp ehmaceptical prggarations.
agﬁatpﬁaﬂﬁaca{ﬂﬂidab téﬂﬁfﬁtﬁ)ns TheYe adminidlesa craiy,ad.g iatthé lform of

H&gr th dagagije% éragﬁ%e arld(%ﬁglsgft gelﬂg)t%éean Sdles Ariutl ns emulélons

nent “cont ai
one swpemirrs. The adonpgmtivs @ocbodévey dlw boeffagted tectally, e.g. in

Al R lo Fgfpigkl?(mﬁ Jr%g%lﬁé?ﬁll%%nn tHQﬁ;rmﬁﬁteétﬁﬁl dotutions.

accept ab J uvant

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

and the like. Depending on the nature of the active substance no carriers are,
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Anot her enbodi nent of the invention is said nedi canent
for the treatnent of diseases nediated by an

WO p@pp6ps | at e activation of src fam |y tyrosi PEI/EP2005/013851

ki nases. Anot her enbodi nrent of the invention is said
medi canment for the treatmentyof 15 inflanmatory-,

i mmunol ogi cal -, CNS di sorders or bone di seases.

Anot her enbodi nent of the invention is said medi canent

fiRbwevhe u'%&a@l%t@&m-ed% thé 4L€ OF soffREh e ca@@iﬂ@ﬁ iSGRYle frriers for

the in entlo t he use of one .or r

et HGOP Pl RHONS APd FERIPE RES eGP ARG et pofysls, glycerol,

W&@Hﬁﬂﬁﬁﬂtﬁnﬁaheﬂh@ Bﬁeﬂﬂmemkwﬁfﬁn&&p@bﬂ&ﬁ&@&uﬂeﬁr&kmdpk,
a ri.ate act 0 t vir.0si:

L PRRERRLE BT oGl PGyl 1 BRLRE

use of one or nore conpounds according to fornula I

O?E %ﬁh@m@u‘ﬁcﬁ?r%ﬁa@éns@lq | xﬁ@ﬂ?@%r,sccfn@zﬁn Ep&extv‘é@@ets rrs%l'ublhzers,

ancer her enboglnent of the | entjon 1s
usebiligersy eting ABRnts, CHHPB IR SS VeI NEs 60laTaRES tﬂawraPﬁuraétS for
vzfrﬁhg tthe obmbHE pedshuire, B ffersdheskignigentsosr dttixida@at MABE can

Dot B UL e Rl estiOE OO RCEDO0S/ 015351 - 46

Anot her enbodi ment of the invention is the use of one

oAn n%}{nl?(%cﬁl%@p %@ 1@1989({0 ﬂs‘gat I%e&lggmtacént% r%r ne or more
0si ne Kinase I bitors. Another enbodi nent

o¢0ft1}mémdhv AFrardingi Jot rf@rrméél ofs oAEIYSr 1RYedicpsnpegaiag  with

agleRrALaGichy despmbidadjummtgcel | signaling-regul ating

and anti-proliferating agents. 5 Another enbodi ment of

the invention is the use of one or nore conpounds

agsaothdi Bgbbadinicait mfl the linfeation he sdid ea¢dimmiendffor the treatment of

hplgéélggggéf %%d PY] améﬁglogyg aPeaatctWaftl%I\l%f sx%:qf?/rglﬁg F}%ﬁm% kllﬂﬁgg?

use of one or nore conmpounds of forrmula | according

tRnBt‘%Wﬁl@oHnﬁfQﬁ dfhe tihRatiNENE szﬁfl rﬁ@ﬂ&ﬁﬁent ¥oP tMd treatment of

phar maceuti cal par tlon mas obt aj ne . by using
Wé‘aff’@l‘th’ﬁ"g“f‘b‘i‘t?g% Wﬁlf‘ghOﬁb@egilﬁP%?és beads in
custom nade tube GL 25, 4 cn1(the beads fill half of

h b . Add 5 d
g éﬁ?‘&#ﬁ%&ﬂé‘“@ﬁd‘?t"éx& g}%,efégg}? gy ?ﬁud mfdslga?{ﬁg“go% ‘tihe treatment of

(waicght beads: gelatin solution = 2:1) and vortex.

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

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

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

cancer.

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

inflammatory-, immunological-, CNS disorders or bone diseases.
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15 4. Cap and wap in alumniumfoil for |ight
protection. 5. Prepare a counter balance for the mll.

W®200006d914 or 4 hours, 20/s in a Retsch m || (fpCT/BEPI05/013851

substances up to 24 hours at 30/s). 7. Extract
suspension frombeads with ty_ Iayers of filter (100
m on a filter 20 holder, coupled to a recipient vial
by centrifugation at 400 g for 2 mn. 8 Myve extract

t erlé'fﬁ@is UibB@intanl | JTO@E - inPentiBaPE the WaS NifNghebE ndr@Bdompounds
vol unes

(here 1 m steps) until final volune is
r E5RIRE t8rf°’§5k‘{hi‘ haysrr gn&'lyeté{’fo.smfd‘.maﬁ? RIS o £ i nal
volune with gelatin and honbgeni se. 25 The above
descri bed, prepar atd on vi el ds m era-suspensi ons . of H]g
c%?r%ﬁ&ﬁrn §OLBHITEHS B (B i Ve\z%mt'toﬁ lfiat?f (U STOoE oP o comBpunds
asvgdortiingto fFineuls lispetisignakingregulnting aid enti-proliferating agents.
applications and were used in the in vivo

phar macoki neti c testings descri bed below. WO
200ethos srbedmest 2o s Beigs 115 the 7use s PR 0B TBYfiecegmpounds

agdcbMdifigy to FoR@uBCT foy ithe tredtniehe of QifRaiMdlsTyRClthdhslggital-, CNS
this | n‘ver&tl oa. as inhibitors for the src-famly
t PPIYERETPPAGdE® Was shown by using the fol | owi ng

assay. SRC-Inhibitor-Assay Paraneters: 5 Reaction

AT Rl PP B e Mg o
$ﬁgﬁia.210a¢c¢fmrmg@ﬁzmléa i tiogtpeat mEniAfICARPES 15 0, 1 %

A pharmaceutical preparation was obtained e.g. by using the following procedure:

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

Add 50 mg compound, disperse with spatulum and vortex.

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

Cap and wrap in aluminium foil for light protection.

Prepare a counter balance for the mill.

SN N

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

30/s). '

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

8. Move extract to measuring cylinder.

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

reached or extract is clear.

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

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

below.
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pH 7.3 Enzyne: 2.5 Umnm 20 Inhibitor: max. 25 M mn.
0.42 nM Material: Eu-I|abelled phosphotyrosine

waeiosloedys - for Lck Cisbio Mab PT66-K, - for BrTOEEB8£A13851

Wal | ac PT66 Eu-WL024 25 (all commercially avail able).
Peptides: Ro: NH2- A-E-E-E-1-p¢ G E-F- E- A- K- K- K- K- CONH2,
and Ja 1.33-Ro: Ja 133-G Am nocaprylic
acid-A-E-E-E-1-Y-G E-F-E- A K-K-K-K-CONH2, wherein
JI&SIaS%atcﬂo tgt&t@igl er- 30 Red 640- N-hydroxy succini m de
ester; WO 2006/ 066914 PCT/ EP2005/ 013851 -48 whereby
bot h peptl des were synthesized by an optim zed solid
pﬁ&saactivirgpifi tHe cemipbheds sccprdig cithi§ NMeventibh eds dphibedzs for the
12) on a
AP i B oy By b iigaf 1)
pepti de was assenbled on 160 ng (22.8 nol scal e) of a
%I&ﬂkhllaitakﬁgsamfafn‘)&gsp0| ystyrene solid phase by
repeatedly conjugating an twenty fold excess of am no
aci ds each protected by tenporary piperidine |abile
FrR&xctio@Rtxtaes: manent acid labile tert- Bu-, BOC and
tgrt Bu- gr oups dept;n%ng on the side chain
fﬁ tion. The substr ate sequence AEEElI YGEFEAKKKK was N
mméﬁﬂmallabﬁddm)i ondPIWM nounted with the spacer am no
aci ds gg@oﬁ%{l iC l%hﬁfl and dycin. After cleavage
of the N-termna orary protecting group the
still attacked and pr 1t ed peptide was |abeled with
aptee> fol d amount of 2Bhghtslycl er- Red 640-N- hydr oxy
succinim de ester (purchased from Roche Diagnostics 15
GrbH) and triethylam ne. After 3 hrs. the resin was
washeblufiért h  Di met hyl4froMsligiCtle and | sopr opanol unti |
the el uates of the bl pn got col ourless. The
fully protected and Izg-gwﬁgﬁpe tide was

50 mM HEPE
0,1 % Tween 20
pH 7.3
Enzyme: 2.5U/ml
Inhibitor: max. 25 uM
min. 0.42 nM

Material;

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

(all commercially available).

Peptides: Ro: NH,-A-E-E-E-I-Y-G-E-F-E-A-K-K-K-K-CONHj3, and

Jal33-Ro: Ja133-G-Aminocaprylic acid-A-E-E-E-1-Y-G-E-F-E-
A-K-K-K-K-CONH,, wherein Jal33 is LightCycler-
Red 640-N-hydroxy succinimide ester;
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renmoved fromthe solid phase and rel eased fromthe
per manent protecting groups by treatnent with a

woreoosms@1pnf 80% trifl uoroacetic 20 acid, 10% PCT/EP2005/013851

Et hanedi t hiol, 5% Thi oani sol and 5% Water. The
substrate was finally isolatgg by a preparative
reverse phase HPLC purification. The purification
yielded 1.2.2 ng RP-HPLC single peak pure blue

material (lwepby b&atpepudezmrd Sattebizad Wasn Ppovieed bolid phase

Lok (psel - RRePRAT PR Bt GiE (iR R PRES et i Soc

purifi ed) Eygr: Bigdu lc @§2)4 ¥2) om zLBln,sseuﬁMPéﬁ@ peptadeesynthesizer.

::’g(r:kl n £ %Ho?@glt?{gg @d&%a@%&@%%ﬁgﬁ%s g@j@éﬁhol scale) of a

counter: LiRjokd-inlendimagified, sealystyreee kfr?élﬁ @babe dpy, repeatedly

Bi omek 2000conéi1§Ptm§ \A\EQ‘QJA\A’ 28)d excess of amino acids each protected by
4- (2- hydroxyet hyl) per aé E\'"t hane ul foni c_aci

(HEPES) OteWé’PéarISdi’H%’é]é’éedla REoRET REEREBRcd Tabile tert
Bi ocheni cal By-, Nl 2 aaﬂdOMafil% -perugs qepeadiagesh fthoride chain

Merck Eurolab,. . Tri 2- hyl '

hydr ochl or i Pett ((nT ra e % e\iallggedznﬁs‘fFﬁ ?fé‘/rﬂélém%g"fs N-
Vel | | ow voleummaf | a;hﬂntets@élncel ophtede svithasthe papashiasangino  acids
from Fal cony )3 Pz‘}ﬁé Qi@ﬁgz;ndd E@Hrﬁ%@&%%é@%f thé* - terminal

Assay Descri ption: first ﬂz yme i s
pre-i ncubat ‘éa’PP(ﬂ’fY PSOtﬁ$tH18 é’df)uaﬁ(‘; §iN Agehestandspiotpcred peptide

W th corresgondeled witbunts €fld iddhduditt off BighaDelediReg 640-N-
this invent] 813? Then.t.he, phosphor yl at

started by PRy SECIUREYS S8 PPTS sed, prejg? %‘ﬁ Qﬁa}gnosms
5 Peptide aGohbPe6id aiethyarbseqstert 3 élmalthﬂgesmlees washed with

pr oceedi ng Brmstp@?odagﬁgaé QR 1 SoprdIIBALALELE ARALE OF B blue

usi ng tine reso orescen e spect I‘OSCOE%
suitabl e webin gitagadoyrlesdelhe faHy nre@etedaqnsie elafih Psetlde was

obtai ned fremdvie fFeRGhE QBhdl Fhes Byd Ysbded drdmenhé i |p@ﬁﬂ£nent

curve fltgéf Lfi.t soft ID Busj ness Solgﬁg A_ A

Gui 1 ford, - STy BRI PLI6MEIRer b0 T kire ELABragoicetic

[M 4M 6-dcid). 039 (Eﬂ?z@ﬂ:dlthlol 5% Thioanisol and 5% Water. The
substrate was finally isolated by a preparative reverse phase HPLC
purification. The purification yielded 12.2 mg RP-HPLC single peak
pure blue material (lyophilisate). The identity was proven by MALDI
mass spectroscopy [2720.0].

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

Time-resolved Fluorescence Assay: Reader: Perkin Elmer, Wallac Viktor 1420-040
multilabel counter; Liquid handling system: Beckman Coulter, Biomek 2000.

ATP, Tween™ 20, 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (HEPES)
were purchased from Roche Molecular Biochemicals, MgCl, and MnCl, were
purchased from Merck Eurolab, Tris(2-carboxyethyl)phosphine hydrochloride
(TCEP ) was purchased from Pierce, 384 Well low volume fluorescence plates was

purchased from Falcon.
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2-4 0.185 1.343 1-11 0.228 5.0-10.0 1-1, 1-2, 1-9,

1-10, 1-13, 1-14, 1-15, 1-16, 1-17, 1-22, 2-1, 2-3,
wQ@206/08984 2-9, 3-1, 3-2, 3-4, 3-7, 5-1, 5-2, FCWEP2005/013851
0. 010-0.500 0.100-9.000 8-1, 8-2, 8-4, 9-1, 9-3, 9-4,
9-5, 9-8, 9-17, 9-19, 9-20,_4P¢-23, 9-25, 9-2810-1,
10-2, 11-2, 11-3, 12-1 1-10, 1-12, 1-19, 3-2, 9-3,

0. 500-1.500 2.000-9.000 11-1 10 The foll ow ng

EXREP Dgﬁm%ﬁdn{eferences are provided to aid the

under standi ng of the present invention, the true

scope of which is set forth in the appended clains. It

i At fishterestzpad it prztinowdeitdd oatlb oms. atalb°Genmgdeotisryoluion with
pcro?f‘eﬁéj&{d?r?% SBlode®! 1. MR éxéjd%@ﬁ\ LNGRE! BRLAGS. Then the

I nventi on eri nta proceaur es
By&mph@ylaw zmep@%gamemﬁ@rzmsrﬁa@m% mzxtur@ @ontaining ATP,

Side rlﬁldMaT@d' ' a@lldss@“sMuQHp Sl?a;kﬁi‘gd TRl FHOBHind HE tM@Seactlon is
urc%fsed rom Al dric m no- 5- ni t ropyr

i di ne
%tﬁldrréamé%re@j gsipg |UHE:_¢Q‘e§<ﬁ uorescenge spegtroy opy 1n a suitable
Jwitbplatelieqder 40 (1997) 3679 - 3686. 5 Chi or of or nat es
were comercially avail able, or prepared as follows:
3-Buten-2-yl chloroformate To 83 ng 3-buten-2-ol (1.15
niind )Csi-malResndandie ohbkadmesnfeeth dhereaetian rathd &y uaing @ non-lir@ar curve
G AXLAR RARAEDAD BidsidBls $hdisH DR, mﬁl%ﬁdﬂﬁgeydoww se and

stirring was continued for 1 hr at room tenperature.

The resulting solution was used directly
1C50 src IC50 Ick
Example-No.
(kM] (uM]
6-1 0.039 0.791
2-4 0.185 1.343
1-11 0.228 5.0-10.0
1-1,1-2,1-9, 1-10, 1-13,
1-14, 1-15, 1-16, 1-17, 1-22,
2-1, 2-3, 2-5,2-8,2-9, 3-1,
3-2,3-4,3-7, 5-1, 5-2,7-1,
0.010-0.500 0.100-9.000
8-1, 8-2, 8-4, 9-1,9-3, 9-4,
9-5,9-8,9-17, 9-19, 9-20,
9-23,9-25,9-2810-1, 10-2,
11-2,11-3,12-1
1-10, 1-12, 1-19, 3-2, 9-3,
111 0.500-1.500 2.000-9.000

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

departing from the spirit of the invention.

Experimental procedures
Examples
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10 for the next step. The substituted benzal dehydes
used are known in the art and prepared by literature

w@emweeeiLs, for instances as described for PCT/EP2005/013851

4- mor phol i no- benzal dehyde in Magdolen, P., et al,
Tetrahedron 5 (2001) 4781-47§pH, or as described bel ow
4- (2- Di et hyl am no- et hoxy) - benzal dehyde 15 4.82 ¢

pot assi um hydr oxi de were dissolved in 70 m ethano
agdriiieMhediaki th 8.46 ¢
(2-Cnhloro-ethyl)-diethyl-am ne hydrochl oride. The

m xture was stirred until everything was dissol ved,

t frbnoho R, dheriaapydelinyedeaswer ehasaifedmaddrictef | uxed f or
16hrs. The m xture was diluted with water and
extracted with ethyl acetate, and the organic phases
w3 tieminevenittopyridins was Iprepared ias desgrbedafinefaigryi Xg et al,
aNRicd CHRUARO Y Blor PBs70f. F6Re sol vent the crude product
was used without further purification. Yield 3.90 g
3- [2- (Tetrahydro-pyran-2-yloxy) -ethyl]

- bRz afoeiahtesi@er.chbtnger(idllbaaliatidé, Jor prepared as follows:

2-[2- (3-Bronp- phenyl ) - et hoxy] -tetrahydro-pyran in 9 m
dry THE were cooled to -78 C and treated dropw se
wBiBut&)-871 chlowfforima®®1 sol uti on of 25 butyl lithiumin
hexane (15,79 mol). After stirring for 30 m n, 2 31 g
(31,58 WO 2006/ 066914 PCT/EP2005/013851 -51 mol
NIRSi e B tiptens 21 ] - 42 el 1k d deldigh! emm%a%?nwer&aﬂ#ﬂ #oP °C

Was6 Qﬁ’g‘tthﬁﬂ@@ené‘ o1 aipOphAAIng Swede Nachled- aﬁ)p@'lseTEh@d stirring was

rsnf%(r%,t]%&gd\f?&, 1 zlﬁ gt %(B'{Jvﬁérpn}?%éttuom ; %\%%lggp%ﬁo ution wa$ uged directly
diechhonexwstepane wer e added, t he organi ¢ phase

separated, and the aqueous phase extracted severa

times with 5 dichl oronet hane. The conbi ned organjc

plhe substiaited brnzaldehydeapwse areknoatiintthe artagd jpagpared by literature
p fdc@&l@&‘s,b)forchﬁ&ﬂi‘?&e@%@p&%cﬁﬂkds|fbi C& nhdtpROIMW-basaldelRle in

a agag]ﬁp,ﬁ ;(,%:él Wr@l?qﬁlrgn Q(Z‘IUO?) 479810178[3 h(?r ats Idteslc%bg(?ggound
?—(3 Fornyl-ppen¥L) 3- nethoxycpggPhoPﬁnagen1OdZG %WF
o IR TR 5T ) ’

1, 1'-carbony| diimdazole and stirred for 1 hr at room

t @RP&r Rkdikiem HydPOxide ReRMiRORENZY T Rn¢ edhal%l aMRtfaddach 8.46 ¢
and |rr|n The sol vent

ontin ver. ni_ght.
)aﬁlaawﬁ TAMHRES Lf’dg@cg]iﬂ”&ﬁ'at r FPREEE ofass Piredy until
| Bver?ﬂhh‘? wag lsédieed, yhedl sl0ngbdnzdkleByde were added and refluxed for
Ny £ A SXTR N RRG I wate MBI Qo Micted with ethyl acetate, and the

organic phases washed several times with caustic soda. After drying and

evaporation of the solvent the crude product was used without further purification.
Yield 3.90 g

3-[2-(Tetrahydro-pyran-2-yloxy)-ethyl]-benzaldehyde

2.14 g (7,52 mmol) 2-[2-(3-Bromo-phenyl)-ethoxy]-tetrahydro-pyran in 9 ml dry

THF were cooled to -78 C and treated dropwise with 9,87 ml of 1.6M solution of
butyl lithium in hexane (15,79 mmol). After stirring for 30 min, 2,31 g (31,58
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propi onam de. 15 The above 1,26 g
N- ( 3- Hydr oxynet hyl - phenyl ) - 3- net hoxy- pr opi onam de were

wale@wsobosed in 50 m acetone, 12,60 g nmanganesePdi/BR1008013851

were added and the m xture stirred at room
tenperature over night. The g xture was filtered and
the filtrate evaporated and further purified by
chromat ography on silica in ethyl acetate/heptane

Ninkidly RSN - B ethlyEbiGnLnidé “&r@ﬁddehedrbpmse 6@ @ﬂﬁl&fgdwﬁscoatmued
p‘r%| ourb ol | 2 t@ t ut.ed hengi cet}/]rl gnes wer e

éﬁg? f]%/m;‘fbﬁ/t] # Simlétur pays gmf Yjrme to room temperature
pdmhyiraadeﬁ)y laed@nbthet 60 emiat w:ﬁermrmlcchdlulossnethmed\eerc radBed] the
orﬁgJ e ophzg2 bﬁgla?%Edo cp ¥he % h%{cltg Fg{guogxtrﬁcteg’ s Veral tlmlg% rW1th

acer Viene b roce
i dis lamreet arg mmma%otg@ny)mmwa@ ryqdeﬁéawsated and the

BB R i CESECH Akt et

pot assi um car bonate (322ng, 2.4mmol) in acetone (5nl)

t Pie1Q64% bftha tifle coRpavRl avepld fiMvldilscover) for 45

m nutes. Water (1nL) was added to the m xture and the
whol e was extracted with WO 2006/ 066914
PRIBHERZ6GbHbaB8b1-methoxydpropiamapridt hane (2x25nl). The
combi ned organics were dried over MgSO4i  filtered and
concentrated jn vacuo to afford a brovvn oil. The oil

w6 gy iremoby3-mediogrrropiengmsi by Kby dnsPYEE were treated with

di ohl priopet hang) 1t 0- c@ﬂfo‘ﬂﬂddlﬁn{cﬁzole and stirred for 1 hr at room

nmet hoxyet h )p e.as a IourI
ikt d ) el R 206k SES T30 s congigued
(d\H,r ndight. 'DheBso&wanﬁ)@ rembved afd Hhe wtidud clﬁoﬁmtogra)hed on.sflita in
gt‘é'}/l d%Cef%t &'ﬁlcllgg 5)142 %4 3(\%? {—lggfbxyr}lea?ppg%y@% Zrlréethoxy—
( Brpiglamide. 05 (1H, s). AI ternatively,
4- (2- met hoxyet hoxy) phenyl acet yl ene was prepared from

th d dob d : .

t AePAYY driPy g p Y TiEReOF I PreB b amAiheay eppTaRyde were
agissaelrih Bodnifaetode, I’Iet6b xypitenydealietiyé eme addedsny the mixture
il\/l%t]lréér]d n’g 1%0%1 %nipeé% nigﬁ'g.s Pr ARAETERROG ERY and the filtrate

- btappraté¢do umd atsther gpsufmrlb>be¢ljlroumtraarwijoc<§ah$ilé,@p phnfethyl
o{]&e@é}gyﬁg}%%éhggggg90f8| 2003 091.8 025110. pdf. 3-
a

(acetyl no) phenyl acet yl ene

Yield 0,77 g of the title compound as a colourless oil.

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,

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
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15 Acetic anhydride (13.8nL, 144mmol) was added
dropwi se to a solution of 3- ethynylaniline (14.Qg,

wd 2@aoed9)4 and 4- ( Di met hyl am no-) pyri di ne ( DVAPYCT/EPBQ5/013851

12mmol ) in tetrahydrofuran (300m). The m xture was
stirred at room tenperaturesfor 2 hours, water (1
OOmM.) was added to the m xture and the whole was
extracted with dichl oronet hane (2x250nmL). The conbi ned

Odlglﬂﬂf&ﬁet% 28k 28a3hedhwi dombiRdd Q)lr%arnhc@ A6ieddidD vy MgSO,,
foll | o sat ur at.ed sodij u bi, c onat sol.

4 GonERtralrd S TIRY d AV AL JuRcuhipapudfied by
| cra)lu/raﬁuo chﬂ)rﬂzftﬁgxraplhy 3- (%50gt y|dihlaroietiany) acet yl «foed as3-(2-

N 0 3
At Bkt Ay b tiEeciihe ] purisMLAARD AV i)
728722(2Hrr) 306(1H ), 217(3H s) 25
Gf}gﬁfrg?gkpggflﬁ%!cmgpw £3 @1<H did3f@%8g 0),7.08 (1H, dt, 1 7.6 1.2),
AR NS DR YT PP SR v e} do A F3 O

fQr 448 3hss3HTBE 3B X1HS©. was evapor at ed under vacucum
and the residue dissolved in water. The crude product

was precipitated by WO 2006/ 066914 PCT/ EP2005/ 013851

- B3eradiiNely, on 4ef2-rhedtoayueayipleopedetylens d, wisol prepatedy from

ffhl tr atcb & @Hgl Sh?&ho‘ﬂ'eﬁ{énwat €hnd andtrﬁ'i%t HRIIIaCE 1eQbVe by
83 the | e conpound. Final Produc
1S(pog§h1ra couplmg, as descpged for 4- methoxyphenylacetylene in SLI)I, M,

( ?@P%Tﬁﬂé’rh |3|H68 m dag@)4, So3sbpoT dippdating ) - Gafop@atién acis-36
ne a
oG R SR s P md o s BRRIR T P RS O90fgRssgeoriaoos

2093.8g(i)25rmmlpe16 nitropyridine and 9.68 g benzal dehyde in
250 mM  nitrobenzene were heated to 140-150 C for 15
hrs. The solvent is renpved by vacuumdistillation
ahdacepdaming)gheaylasetyieBper sed in ethyl acetate,
filtered, and the 10 fllter resi due washed thoroughly
wi th et yI cetate

iged

PA BN AFE T iy 43 msa ,eatidhd §ramitfeta s, whyion of 3-
6ethyrﬁ)flﬁ”r112neph@mgl 1 Brhinol) dadof- ADimdolpythindi- Jpgridized DMAP) (1.5g,
sol wed i etic ci iraon
a J‘é‘&f nd™t E tran?’ ?(rtogl?rén h 3aot%e& qt oﬁ}goq?fx{&t thg ﬁfrre\ig af room
1@ maferanrefoh 2shautie watert (IP@mbbyagedsdeddottbe ng@wfe and the whole
t gaPRkRLUEL vARE dhdldrBhRehaRY €xER)Inht)e - The combined organics was
washed with 10% citric acid (100mL) followed by saturated sodium bicarbonate
solution (100mL), dried over MgSQy, filtered and concentrated in vacuo to afford

3-(acetylamino)phenylacetylene as a yellow solid (18.3g, 96%).

'H-NMR (400 MHz; CDCls): 8= 7.62 (1H, s), 7.53 (1H, d, J 7.7), 7.41 (1H, br.s),
7.28-7.22 (2H, m), 3.06 (1H, s), 2.17 (3H, s).

6-Morpholin-4-yl-nicotinic acid
3.00g 6-chloronicotinic acid in 24 ml dry acetonitrile were mixed with 16,6 ml

morpholine and heated to reflux for 48 hrs. The mixture was evaporated under

vacucum and the residue dissolved in water. The crude product was precipitated by
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The celite pad was washed with net hanol and the
conbined filtrates were evaporated. The resi due was

waik®sobosed net hanol / dichl oronet hane 1:1 and Bd1/ERT00%013851

over silica. The filtrate was concentrated to a vol une
of 100 m, the resulting pregcipitate collected by
filtration and washed with nethanol. 20 Yield 7.68 g
(2- Phenyl - 3H i m dazo[ 4, 5-b] pyri din-6-yl)-carbam c acid

%ﬁdlﬁ‘t‘i(m’ bf ﬁi:{_b)é u&sits lcet®0adid) 1solat8d by Ef;lltralltlon and V(vecl)shgg with water
im ridi n-6-yl am ne
%(" tggwq%#ﬁﬁ}gﬁﬁl dtreated with a
sol ution of 3-buten-2- yl chlorofornate in
t hane. The m xture was stirred at room
e%%ié%&{a{c}r&eover night, diluted 25 with 1 m water and
stirred for another hr. The solvents were evaporated

a@grﬁﬁggl\@o 2006/ 066914 PCT/ EP2005/ 013851 -54 resi due

d fil d
REHIT R < RO (AR S kR e R R R T
ether. Yield 11 ngy. 'H-NI\/R(4OOI\/H2 D6-DMVBO) : 6 =
1 ; 8.15 5 )
%)60 Ry r%op?'ﬁnyﬁﬁi%‘tp"?daé‘?@? b3y @f“esH) e 71 (EnS
f 5.10 (m 2H); 4.96 (d, 1H); 1.13 (d, 3H). The
PMG;MC 9@3@%@% Hﬁ#gyﬂ%@' Qﬁdj 96‘8 agﬂadegma&ﬁy&@sﬁv 980 ml

exa

Syistobariene WeaHBeERIR 1461139 @oﬁor 1@4@@ [V Solmltgwseyloved by
6vac(13mp@1@trll’a|troilx HmdlBe 46sid i) is Qf“fﬂ)eﬂsgd Q9 eths] acetdte,dAZREH aBd the

et he bl di n-6-yl
g Bt b Te oy SHO R TLBAR ¢ ael d 11 5. 36
(d 1.H); 8.38-8.15 isopropyl ester (m 3H)

7060:7.52 (m 3H): 4.94 (hep, IH: 1.28 (d. 6H).
(2%8%’55 b DI\/II;)O): A N (s)H) nd 13,98 (s,H)

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

120 g 6-nitro-2-phenyl-3H-imidazo[4,5-b]pyridine were dissolved in 1 1 acetic
acid. 18 g iron powder were added and the mixture heated to 80 °C with stirring.
After 2 hrs the mixture was cooled to room temperature and filtered over Celite.
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.

Yield 7.68 g

(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid 1-methyl-allyl ester

80 mg 2-phenyl-3H-imidazo[4,5-b]pyridin-6-ylamine (0.38 mmol, ) in 3 ml dry
pyridine were treated with a solution of 3-buten-2-yl chloroformate in

dichloromethane. The mixture was stirred at room temperature over night, diluted

with 1 ml water and stirred for another hr. The solvents were evaporated and the



(2-Phenyl -3H together 1 H); 9.84 (broad s)

i mdazo[4,5- and 9.71. (broad s, together 1-3
whmynedin- 6-yl)- 1H); 8.37 (s, 1H); 8.18 ( br ocrdi/EP2005/013851

carbamic acid s, 3H); 7.57-7.51 (m 3H); cycl ohexyl

ester 4.68 (m 1H); 1.93 (mg2H; 1.74 (m 2H);

1.53-1.20 (m 6H). WD 2006/ 066914 PCT/ EP2005/ 013851

-55 Exanple- Melting Systenmatic Name H NVR No. point

( %ldlié 4609 se@GmDD@t@) ‘wih sokiatiIne Miterlttand 3thé lfes ) residue
an

t oget her 9.90 (broad s
i Wisg 8{040&%1%W3g9"a9% af‘%ﬁ%ﬂ t oget her )1 4
b] pyridin 6-yl) 1H); 8.37 (d, 1H); 8.23-8.15 carbamc
a§e%2"_]§,obutyl ester (m 3H); 7.60-7.52 (m 3H); 3.92
d, £1.96 (m 1H); 0.96 (d, 6H). (400 Mz,
D6-DVBO) 1.3.40 (2-Phenyl-3H (broad s) and 13.05

tH WRS@}OO M’sz%%ﬂsé‘) 8 OQ%tdB%rJaH)s 11%) YA (%l’r&ﬁﬁs $H); 8.15

o ek S a2 %ééél((m 11405321 196 (d,
eSHRN.15.@73HM 1H; 5.39 (d, 1H); 5.26 (d, 1H); 4.66
(d, 2H). (400 MHz. D6-DMBO) 13.45

The following examples were obtained in analogous fashion as described for

example 1-1:
Example- ) . Melting
Systematic Name H-NMR .
No. point (°C)
(400 MHz, D¢-DMSO): 8=
(2-Phenyl-1H- 13.46 (s) and 13.00 (s,
imidazo(4,5- together 1 H); 9.82 (broad s)
1-2 b]pyridin-6-yl)- | and 9.69 (broad s, together
carbamic acid 1H); 8.36 (d, 1H); 8.38-8.15
isopropyl ester (m, 3H); 7.60-7.52 (m, 3H);
4,94 (hep, 1H); 1.28 (d, 6H).
(400 MHz, Dg-DMSO): 6=
1345 (s) and 1298 (s,
(2-Phenyl-3H- together 1 H); 9.84 (broad s)
imidazo[4,5- and 9.71 (broad s, together
1-3 b]pyridin-6-yl)- | 1H); 8.37 (s, 1H); 8.18 (broad
carbamic acid s, 3H); 7.57-7.51 (m, 3H);
cyclohexyl ester 4.68 (m, 1H); 1.93 (m, 2H);
1.74 (m, 2H); 1.53-1.20 (m,
6H).




(2- Phenyl

-3H (broad s) and 12.95 (broad s,

i m dazo[ 4,5- together 1H); 9.61 (broad s) 1-6
whi@ynedih- 6-yl )- and 9.46 (broad s, together PCHEPRNF/E13851
acid tert- 1H); 8.37 (s, 1H); 8.15 (m butyl ester
3H); 7.55 (m 3H); 1.51 (s,_sPH). (400 VHz, D6- DVBO) :
8= (2-Phenyl-3H 13.42 (5s) and 1.3.00 (s, together
H; 9.80 (broad s) imdazo[4,5 1-7 b]pyridin-6-
-yj;,}amlﬂg.d 9.68 (broad s, |toget her car bani ¢ ad d Meltling
g. s, 1Hpyst@ndts Wame |cycl opefiy¥MB8ster 3H) . .
7 NS? 520(m 3H: 5 14 {m 1H): 1.89 (m 2H):| Point CC)
(@T/4H)2'ool) glsgm 2H) . WXR006dRE6DLDMSO): 5=
RCT/ EP200%/ 013851 -56 Ex Meltin ystemati c
Name ' H NVR Napt, 98;1 AL.(C ?9% I§f‘?enyrI’C\ &EO§4(§ MHz,
D6- DMSO) : |6= 13. S‘Zﬂ br oag tegetheH) ;HD.98® hmaihi)O[4, 5-
1-8 b]pyrldln‘“ﬁ 0 r oq s }g) b1%§ t% ti'x&l)
gar bani ¢ acitgpyridinbhehl) 8. Lg (% 91 é ; 8908 7. 55
(m 3H); 4.17 (broad.d, Il-B{ Séét(ér 11.[1)’2 2?& d s,
?EI)iDhMOIO 3|—|—"c(l:mt‘x-i @t ) : | 3113 460(70320691 sH)gnd 13. 00
- enyl - 18 &ELES | er
i\ dazo[ 4,|5- (broad s) ang%g &@%’br&a% S 1H),
0.96 (d, 6H).
(400 MHz, D¢-DMSO) 13.40
(2-Phenyl-3H- (broad s) and 13.05 (broad s,
imidazo[4,5- together 1H); 9.93 (broad s,
1-5 b]pyridin-6-yl)- 1H); 8.37 (s, 1H); 8.18 (s,
carbamic acid allyl | 3H); 7.59-7.48 (m, 3H); 6.07-
ester 5.97 (m, 1H); 5.39 (d, 1H);
5.26 (d, 1H); 4.66 (d, 2H).
(400 MHz, Ds-DMSO) 13.45
(2-Phenyl-3H- (broad s) and 12.95 (broad s,
imidazo[4,5- together 1H); 9.61 (broad s)
1-6 b]pyridin-6-yl)- | and 9.46 (broad s, together
carbamic acid tert- | 1H); 8.37 (s, 1H); 8.15 (m,
butyl ester 3H); 7.55 (m, 3H); 1.51 (s,
9H).
(400 MHz, Ds-DMSO): 8=
13.42 (s) and 13.00 (s,
(2-Phenyl-3H-
o together 1H); 9.80 (broad s)
imidazo[4,5-
o and 9.68 (broad s, together
1-7 b]pyridin-6-yl)-
o 1H); 8.36 (s, 1H); 8.18 ( s,
carbamic acid
3H); 7.57-7.52 (m, 3H); 5.14
cyclopentyl ester
(m, 1H); 1.89 (m, 2H); 1.71
(m, 4H); 1.61 (m, 2H).




1-9 b] pyri

carbam c acid sec-
W@ 3106/0663H) ;

0.94 (t,

13.40 (broad s,

b] pyri di n-
3H) : 7.59-

di n-6-yl ) -

4.78 (hex,
3H). (2-Phenyl
1H);
6-yl) (broads,
7.51 (m carb

t oget her
8.19 (m 3H);
1H);

1H); 8.37 (s,
7.58-7.50 (m

1.61 (m 2H);

i¥d dazo[ 4,5 1-10
1H); 8.39 (s, 1H);

1H);

but yl

1. 26PCTIEPBbH/013851
-3H (400 MHz, D6- DVSO) :
9.81

8=

8.19 (m
- propyl

Skﬁmﬁtb
- wenyl
1 nyNedi n-

4.68 (m 1H);
3Bystemalide Nprhe 5

mc acidi e1hy|
092(

1.60
(400 ﬂwm DVBO) :
8 42 ( S,

br oad s,

l\@e‘ﬁ)m
pomt (‘187

arbam c 4
,2,2-trif
et hyl - et I
16- D\VBO) :

- 1218} pyr]i
arbam c 4
I met hyl - g
H . WO 20

IO O~ D-
N

~

= =00 0O =[]

Hz, D6- DN

1-9

et ting  Systematic Name

6-yl)y- 10 27 (}
acid 1H); 8.20
| ubt-8henylGH- 3|

yl gsiligh[4,9. 3l
6= _im dazo[ 4

i dRIRYBdA-9- Yl[)( o]
CdaGbaZmZ aci el (M

r opyl 3. 81
06/ 066e§ PCT/ §

2003 IN?}Hz,? D@(DMS@S% o=

%@@ atH) 3Hf§ 33

)
T B i
R 2Q06/dd 385).

8(7555

1320 el s s

5{brbad 30 1(rlar 8ad @, 1&191)-

)

-57 Exa&

@

NVHz,
- 9.80
1H) ;

st er
npl e-

50O . 8=

(2-Phenyl-3H-
imidazo[4,5-
b]pyridin-6-yl)-
carbamic acid sec-

butyl ester

VR Y0 P T s

(400 M
13.46 (broad s) and 13.00
(broad s, together 1H); 9.83
(broad s) and 9.70 (broad s,
together 1H); 8.37 (s, 1H);
8.19 (m, 3H); 7.58-7.50 (m
3H); 4.78 (hex, 1H); 1.61 (m,
2H); 1.26 (d, 3H); 0.94 (¢,
3H).

(400

(2-Phenyl-3H-

imidazo[4,5-

(400 MHz, Ds-DMSO): 6=
13.40 (broad s, 1H); 9.81
(broad s, 1H); 8.39 (s, 1H);

carbamic acid 2,2-

dimethyl-propyl

1-10 b]pyridin-6-yl)-
Jpyridin-6-yD= 1 ¢ 19 (mn, 3H); 7.59-751 (m,
carbamic acid 1-
3H); 4.68 (m, 1H); 1.60 (m,
ethyl-propyl ester
4H); 0.92 (t, 6H).
(2-Phenyl-3H-
imidazo[4,5- (400 MHz, D4¢-DMSO): 8=
11 b]pyridin-6-yl)- | 10.27 (broad s, 1H); 8.42 (s,
carbamic acid 1H); 8.20 (m, 3H); 7.60-7.53
2,2,2-trifluoro-1- | (m, 3H); 5.47 (m, 1H); 1.46
methyl-ethyl ester | (d, 3H).
(2-Phenyl-3H- (400 MHz, D¢-DMSO): 6=
imidazo|4,5- 13.30 (broad s, 1H); 9.80
L1 b]pyridin-6-yl)- | (broad s, 1H); 8.39 (s, 1H);

8.19 (m, 3H); 7.58-7.54 (m
3H); 3.85 (s, 2H); 0.98 (s,

ester

9H).




(2-Phenyl -3H 13.25 (broad s, |.H); 9.95 imdazo[4,5-
(broad s, 1H); 8.36 (s, 1H); 1-13 b]pyridin-6-yl)-

W@ 28/0664 3H); 7.58-7.51 (m carbam c acid 1-PGHEP2005/013851
7.51-7.42 (m 4H;, 7.32 phenyl-ethyl ester (t, 1H);
5.86 (q, 1H); 1.57 (d, 3H).s(2-Phenyl-1H imdazo
[4,5- 1-14 Db]pyridin-6-yl) carbamc acid propyl ester

(400 MHz, D6-DMVMBO): 6= (2-Phenyl-3H 13.49 (broad s)
gnfyddpié> | i mdazo[4,5- (broad s, together 1H)| MulG%
1- 15_Db] pyrii Gysterfatyd Namg¢broad s) dANMRI6 (broad s, .
darb®¥i ¢ dcid 1- tagether 1H): 8 37 (d_1H): point (°C)
met hyl - praop-2- 8.23-8.17| (400 3z, DIOMED): BrY| ester
3H); 5.44|(q : 9 § . (400
NHz, D6- Dwsofi’:j’g?:“‘/l%‘is ?%?%aﬁ%?dl a%d”gfg.’. c?gd?)
(12- Phenyl -|3H iphdoai,5- t )Qﬁbh@rs, 1H); 886. B3 1H);
ijm d [4,/5 an( 90 ( a
o] py??gl n- @?&‘q@q ;'lt) tsﬁg (Q]l ? &ig% g& (ni’l—b;
dar bani c EC|Cc§rmeté@¢19I1 b ﬁHi»?ﬁ%W@ b, @ 7139 8. 17
(Im 2H);  |esh&iyl-btPesterS1 ( TH) 3486 (@-148; 187 (d1H): 1.85
s 31 1 R8Py HPesterSt (€ M) 86 (G148
3H).
(2-Phenyl-1H-
imidazo[4,5-
1-14 b]pyridin-6-yl)-

carbamic acid

propyl ester

(400 MHz, D4-DMSO): 6=
(2-Phenyl-3H- 13.49 (broad s) and 13.25
imidazo|[4,5- (broad s, together 1H); 10.09
b]pyridin-6-yl)- | (broad s) and 9.96 (broad s,
carbamic acid 1- | together 1H); 8.37 (d, 1H);
methyl-prop-2- | 8.23-8.17 (m, 3H); 7.56 (m
ynyl ester 3H); 5.44 (q, 1H); 3.59 (s,
1H); 1.52 (d, 3H).
(400 MHz, Ds-DMSO): 6=
13.48 (broad s) and 13.05
(broad s, together 1H); 10.03
o (broad s) and 9.90 (broad s,
b]pyridin-6-yl)-
1-16 o together 1H); 8.36 (d, 1H);
carbamic acid 1-
8.22 (d, 1H); 8.17 (m, 2H);
7.60-7.51 (m, 3H); 5.42 (q,
1H); 1.85 (s, 3H); 1.49 (d,
3H).

1-15

(2;Pheny1-3H—

imidazo[4,5-

methyl-but-2-ynyl

ester




3H). WD 2006/ 066914 PCT/ EP2005/ 013851 -58 Exanple- 1
Melting No. Systematic Name HHNMR point (C ~ ) (400
WORWs/0801DVE0) : S= (2- Phenyl -3H 13. 25 (broad BCT/EPH0D5/013851
9.85 imdazo[4,5- (broad s, 1H); 8.36 (s, 1H; 1-17
bl pyridin-6-yl)- 8.18 (d, 3%% 7.55 (m 3H); carbamc
acid 4.99 (m 1H); 2.31 (m % cycl obutyl ester
2.08 (m 2H); 1.77 (g, 1H: 1.62 (m 1H).
(ZEEJ},Q%WJ 3H (400 MHz, D6- DI\/BO) 8= 0.82 (brioagesting
an i SydenafieNsmb] | pyri di n'IB-NMRI ) (broads, . . .
tlogeN8er 1H): 8 37  1-18 carbanic acid 1 _3(d, ’Ban,t(C)
EH)18 (m 3H); 7.56 di m(&oj)l Mﬂg,yﬂjﬁ(ws@b{) ;5:4. 93 (End
1H); 1.80- m ; stel. |1. 26 ,
aH): 0.92 |(d! gé”ﬁi;“‘/‘ ¥ ph ir’ﬁé% @3&03%2%01%,9%6- DVBO) :
8= 13. 44 |( brieedam)]4,53nd 18bi02d si iHJad3p4(s, 3H);
[] pyy ik di n-{6- -+ br gads| ot:QQ Hs: (. 1-19
carb glgc eci%ll%r,lilzjgér%d 55,8'1%—§a @2[)33 iy P15 i 18 (s,
3H); 7.54 (mcaquag'n’lc acid 4,99 (m, 1H); 231 (m, 2H);
cyclobutyl ester 2.08 (m, 2H); 1.77 (q, 1H);
1.62 (m, 1H).
(400 MHz, Ds-DMSO): 6=
(2-Phenyl-3H-
o 9.82 (broad s) and 9.69
imidazo[4,5-
. (broad s, together 1H); 8.37
b]pyridin-6-yl)-
1-18 o (d, 1H); 8.18 (m, 3H); 7.56
carbamic acid 1,3-
] (m, 3H); 4.93 (m, 1H); 1.80-
dimethyl-butyl
. 1.51 (m, 4H); 1.37 (m, 1H);
e 1.26 (d, 3H); 0.92 (d, 6H).
(400 MHz, Ds-DMSO): 6=
(2-Phenyl-3H-
o 13.44 (broad s) and 13.02
imidazo[4,5-
o (broad s, together 1H); 9.77
b]pyridin-6-yl)-
1-19 o (broad s, 1H); 8.38 (s, 1H);
carbamic acid 1,2-
dimethv] | 8.18 (s, 3H); 7.54 (m, 3H);
me ?’t'pmpy 4.67 (m, 1H); 1.95 (m, 1H);
o 1.21 (d, 3H); 0.95 (d, 6H).
(400 MHz, Ds-DMSO): 6=
{2-[3-(3-Methoxy- | 10.16 (s, 1H); 9.83 (broad s)
propionylamino)- | and 9.70 (broad s, together
phenyl]-3H- 1H); 8.51 (s, 1H); 8.36 (s,
1-20 imidazo[4,5- 1H); 8.18 (s, 1H); 7.81 (
b]pyridin-6-yl}- 1H); 7.69 (s, 1H); 7.48 (t,
carbamic acid 1H); 4.94 (m, 1H); 3.66 (t,
isopropyl ester 2H); 3.27 (s, 3H); 2.60 (t,
2H); 1.29 (d, 6H).

tetrahydrofuran (THF) fff




10

15

20

di met hyhpropyl 4.67 (m 1H); 1.95 (m 1H); ester
1.21 (d, 3H); 0.95 (d, 6H). (400 MHz, D6-DMSO): 8=

wQ 200pB866o8+ Met hoxy- 10.16 (s, 1H); 9.83 (broad BQT/EP2005/013851

propi onyl am no)- and 9.70 (broad s, together
phenyl]-3H 1H); 8.51 (s, 1Hg.8.36 (s, 1-20

i mdazo[4,5- 1H); 8.18 (s, 1H); 7.81 (s,

b] pyridin-6-yl}- 1H); 7.69 (s, 1H); 7.48 (t, carbamc

A%kath -,214 94 (m 1 H); 3.66 (t, isopropyl ester
b e S B B P
R@yl 682005/ 013851  -59- Exanple 1-21:
(2 Phenyl - 3H i m dazo[ 4, 5- b] pyri din-6-yl)-carbam c acid

(E)-1-nmethyl -but-2- enyl ester 32 3- pent en- 2- ol
(3. 138 3mm|ten)21oh(0138~rmnml, ) idilanll &y dirbidiamethaae weterteeatesigt 0 C

aitl 6§:m%?va“{\‘ L% rmm;kdélzorec @h@ﬁnyﬂurawmtgﬁe@%@ C T2 hrs. 80

m xture s stirre 2 hr 80

208 HeRpeySAH- rﬁnalaaﬁ[lé @Pbl]l%}prq PR - %ﬁnnﬂéol( 0. 0,5 ml N-
mggihéllp»rﬂoﬂd@n&(mMPNweP@i&déH pyid i imdanee s(thdMa) oWEhight at room
adde Qv.er.

ttéfﬂ?g}:aglfrﬁrin% w?ﬁe} \lvlj\vlrg?e g&é ghea%rgcélaltatf tered {1% ?}Eaﬂter residue
f whshed gdbroagidy with waitdrtaed ethes mmth’élrthnaphle dknmimwghtography
wth water and ether and further purified by

chromat ography. 10 Yield 3 ng. 'H NWR (400 Mz,
DéieldVoOp: 6 = 13.08 (broad s, 1H); 9.81. (broad s,

1H); 8.35 (s, 1 H); 8.18 (d, 3H); 7.59-7.50 (m 3H);

s fiyad K o BH 1&9% A b s e ety 8.35
i (3, BB IB0GAds 3 BTN 5@ MRS 5i7Bdch, fLBD; 5@, #H);1527 (m, 1H);
11 23(d, 3H); 1.34 (d, 3H).

The following example was obtained in analogous fashion as described for example
1-21:

Example 1-22:
(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid 1,2-dimethyl-allyl ester

'"H-NMR (400 MHz, Ds-DMSO): § = 13.45 (broad s) and 13.00 (broad s, together
1H); 9.93 (broad s) and 9.80 (broad s, together 1H); 8.37 (d, 1H); 8.21 (d) and 8.16
(d, together 3H); 7.60-7.51 (m, 3H); 5.23 (q, 1H); 5.03 (s, 1H); 4.90 (s, 1H); 1.78 (s,
3H); 1.36 (d, 3H).



10

15

20

25

Exanpl e 1-22:
(2- Phenyl - 3Hi m dazo[ 4, 5-b] pyri di n-6-yl)-carbam c acid

wd2@e/déayet hyl -al | yl ester 'H NVR (400 MHz, Der@ivEER)D5/@3851

= 13.45 (broad s) and 13.00 (broad s, together 1H);
9.93 (broad s) and 9.80 (brogd s, together 1H); 8.37
(d, 1H); 8.21 (d) and 8.16 20 (d, together 3H);

7 60-7.51 (m 3H); 5.23 (q, 1H); 5.03 (s, 1H); 4.90

§xa 5. 11 78 (s, 3H); 1.36 (d, 3H). WO 2006/ 066914
13851 . - 60- . Ex e 2-1: 1.14-,. .
ﬁ%ﬁv ARG o By PR Ry H T 4ok 4 5-hA i Gyl parbamic
p@ﬂiddbpro@yyds}ercarbarﬁc acid isopropyl ester a) {2-
[ 4- (6-Brono-3Hi m dazo [4 5- b] pyridin 2-yl) - phenoxy]
-ethyl}-diethyl- 5 am ne
5a )R d Al 6 Bramer Hikrimédeyo 46fi- hhvyatdm 3:ybephgnoxy]-ethyl}-diethyl-

4: hhgredi et hyl am no- et hoxy) benzal dehyde in 120 m
nitrobenzene were heated to 1.40-150C for 24 hrs. The
sol vent was renoved by vacuumdistillation. The
r@&ldug V@«Srcﬂhé‘»pﬁﬁ@@ﬁhmdpf alamel addetBY@ and 4-le dizthyttenino-

pr iltration an s o

PP ehBRiR oR0 moAb Ry eatd BPEed Gy I s g dop 24 brs.

bThe solvent was removed by vacuum drstlllatlon The residue was drspersed in ethyl

ac[efh d ?m%‘tﬁcf @dd@é&@@ﬁ@&ﬂéht@? Q?ytlillra?fgh Al q?%ﬁécf’ t}ﬁ)rmlghly

pyri he product
ewahm@ezﬂil}’b?)ceﬁaﬁﬁ 1 m N net hyI pyrrol i done (NWP) were
added 32 ng copper sul fate pentahydrate and 3.1 m

con @grm)ni a. The 15 m xture was heated in a capped
g?‘ﬁg‘gl in a mcrowave oven at 151 C and 18 bar

for 5 hrs. After cooling, the m xture was diluted with

TELASREL Py 8 oiPaaiel il Sl By

silica and eluted with water. Evaporation of the
641"99% ¥ehe e d @ fRfm bhenglé leﬁ il @HNCinethd! yrrolldone (NMP)
{2-] 4- D|ethlamno thox%}genl 3H—|mdaz - b
] p§ei ézym ‘eRPHaate Reodhyfags, and il mlcgpc Owg The
omitthe wisdddet ioh c@p@&ﬂ@k&s Zallin)a mitréwavk odléry atphpi°diand 18 bar
VRIS i ealeq cgoté)hpggy[ﬂ AERE! ALUR M el REnllol OfiedredMand
evaporated The residue was transferred in water onto a short column of RP (C-18)
silica and eluted with water. Evaporation of the eluent gave 105 mg of the title

product.

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

acid isopropyl ester

100 mg of the product of example 2-1b) in 4 ml dry pyridine were treated at room
temperature with 0.92 ml of a 1M solution of isopropyl chloroformate in toluene.
Stirring was continued for 15 hrs. The mixture was evaporated, re-dissolved in 3 ml
methanol and 1 ml of conc. ammonia were added. After stirring for 1 hr at room
temperature, the mixture was again evaporated and the residue purified by
preparative HPLC-MS (MeOH/H,0/HOACc eluent).

Yield 41 mg of the acetate salt of the title product.



Stirring was continued for 15 hrs. The m xture was

evaporated, re-dissolved in 3 mM 25 nethanol and 1 m
wWm2006/06v014 ammoni a were added. After stirring fERCT/RP2005/013851

at room tenperature, the mxture was agai n evapor at ed

and the residue purified by ¢ preparatlve HPLC- M5

(MeOH H20/ HOAC el uent). Yi el d1 of the acetate

salt of the titI e product. WO 2006/ 066914

PL.DMS63: & BB (bRAA sMHA); T& (@k«@@)s, 181):8 32

1@0 39&8?1@"@59% 0 5y A0o085°0 gl 750 Lz 2

1H)); 2481, fibt sePhatedr@R DNSO); AHY; (26158 0(99 (t,1661).
separated from DVSO); 1.29 (d, 6H); 0.99 (t, 6H). The
foll owi ng exanpl es were obtained in anal ogous fashion
aBhal dalbrwihg cexfmples Sverg anbidined i : anplOgBO 67 6@9154 described for
PG p28Q5/ 013851 - 62 Exanpl e- Systematic ' H NWR
Melti'ng point No. Name (C) (400 MHz, D6-DMSO : 6=
13.42 (broad s) and 12.97 {2-[3-(2- (broad s,
together 1H); 9.82 Methoxy- (broads) and 9.68 (broad
s, ethoxy)- together 1H); 8.37 (s, 1H); 8.18 2-2
phenyl]-3H (s, 1H); 7.79 (broad s) and 7.74

i mdazo[ 4,5- (broad s, together 2H); 7.47

b] pyridin-6-yl}- (m 1H); 7.11 (m 1H); 4.94 carbamc
acid (m 1H); 4.21 (broad s, 2H); isopropyl ester
3.72 (broad s; 2H); 3.32 (s, not separated from H20);
1.29 (d, 6H). {2-[4-(2- (400 MHz, D6-DWVMSO): 8=

Met hoxy- 9.80 (broad s) and 9.65 (broad ethoxy)- s,
together 1H); 8.32 (s, 1H);



2-3 phenyl]-3H 8.13 (m 3H);
i mdazo[4,5- 4.94 (m 1H);
wblqpynéddin- 6-yl } -
carbami c acid (s,
1.28 (d, 6H).
phenyl)-3H 13.48 (broad s,
3

ester
8=

m dazol 4

2H) ;

not

5- (broad s,

7.14 (m 2H);
4.20 (broad s,
3.70 (broad s; 2H);
separated from H20);

3.

1 H; 9.74 2

1H); 8.94(s, 1H); 8.5

3BCT/EP2005/013851

I sopropyl

[2-(3-Ngfro- (400 MHz, D6- DVBO):

-4
3

ar bam c

THX% Frlpghi- -

ac
est

1H);
8.16 (s,

8.34 (s, 1H): 8.28
1HH-NMBO (t, 1H

_(M'elting point
[ 2

O—~—~'" = oT N —~—0

sof¥opyl
400 MHz,
nd 12. 7¢
-5 im dg
yridin-6
arbam c
sopr opyl
, 4H); ]
63 Exang
C) 2-240d
br oads)
.81 (br

D6- DVSO) :
(broad s, {
1zo[ 4, 5- (' br o3
-yl 12-63€2-her

: 3p)
P
. 28 efhpxyBH) .
l e t ti

e e
antidazahh>- |
oslghySdinadil} 9.

carbamic acid

isopropyl ester

m 1H); 1. .21 (d_ 6H)

(oo Mmil iD%=1§P§/I>8$))£L8= %4
0g r 9. e
1ds§g'gz&b@;%§) a(nélrléagc?ps,
1Hproa8 s2@géther M) 9.83. 0

7 . : m
RGN,
VepeinndHosb 1 4, Hdr/AE82
);(s,'lg')!\%./g@ %b&d g)gma@i.%

: — - o -

| -(mad(sb‘roéstbe‘gﬁgaéét h
6 Mn{,EDAM1 5(m, 1H); 4.94
(m, 1H); 4.21 (broad s, 2H);
3.72 (broad s; 2H); 3.32 (s, not
separated from H20); 1.29 (d,
6H).

™ ~—7

2.(4CC)
(broad s)
nyl)-3H -
b]

6

7 (broad
005/ 013851
No. Nane

. 50
er 1H);

2-3

{2-[4-(2-
Methoxy-
ethoxy)-
phenyl]-3H-
imidazo[4,5-
b]pyridin-6-yl}-
carbamic acid

isopropyl ester

(400 MHz, Dg-DMSO): 0=
9.80 (broad s) and 9.65 (broad
s, together 1H); 8.32 (s, 1H);
8.13 (m, 3H); 7.14 (m, 2H);
4.94 (m, 1H); 4.20 (broad s,
2H); 3.70 (broad s; 2H); 3.32
(s, not separated from H20);
1.28 (d, 6H).

2-4

[2-(3-Nitro-
phenyl)-3H-
imidazo[4,5-
b]pyridin-6-yl]-
carbamic acid

isopropyl ester

(400 MHz, Ds-DMSO): 6=
13.48 (broad s, 1H); 9.74
(broad s, 1H); 8.94(s, 1H); 8.53
(d, 1H); 8.34 (s, 1H); 8.28 (m,
1H); 8.16 (s, 1H); 7.80 (t, 1H);
4.86 (m, 1H); 1.21 (d, 6H).

2-5

[2-(4-
Morpholin-4-yl-
phenyl)-3H-
imidazo(4,5-
b]pyridin-6-yl]-
carbamic acid

isopropyl ester

(400 MHz, D-DMSO): 8=
13.14 (broad s) and 12.70
(broad s, together 1H); 9.74
(broad s) and 9.62 (broad s,
together 1H); 8.29 (s, 1H); 8.06
(m, 3H); 7.09 (d, 2H); 4.93 (m,
1H); 3.76 (broad s, 4H); 3.27

(broad s; 4H); 1.28 (d, 6H).




WO swpoepPyd ester

(

m 1H);

2-6 imdazo [4,5- b] pyridin-6-yl) together 1H); 8.33
(broad d, 1H); 8.12 (broad d, 1H); 7.91 carbamc acid
(d) and 7.84 (d, together 1H)PCT/EPX85/013851
7.26 (m 1H); 4.93 (m 1H); 1.28 (d, 6H).
(2-Thi ophen-3 yl-3H 2-7 inigazo[4,5- mp. 342 C

b] pyri di n-6-yl) -

(deconposi tion)

carbam c a

cid

i sopropyl ester {2-[4-(4- Methyl (400 MHz, CD3QD)
E:Exg @e p! Et@ﬁl'aﬂt - ) |) phenyl] 3H (s, 2H| Relhg(dint
2H) m%) (Qﬁ 2-8 2H); 5.02 (‘H-NME; 345(broadog(pj)
imri\l:(%nr 5 gNam 2186 (broad s, 4H): 2 54 (¢C)
R] pyri di r}- 6- yI } (s 3H) ; (411)0MH£ CDG IBM)SO) &ar bam c aci d
i|lsopr opyl est er Exampl e % 2 dr oxy- et hyl)
-iphenyl | -\ 3tETRogR&RE 4, 5 5- B 88@%&1%;1 3'_(l’?:bar bam c aci d
ilsopropyl estg (broad s, together lH), 9.81
2-{3-[2-(|Tetr Fﬁ}gro p)rqg (?ad%b QﬁQyQBﬂg}y)L(]s,phenyl }-3Hi
nmi dazol 4,|5- ibr}lﬁyzrol dbn- f am ne_was Fre pared| as
desc¥pbed f for grgb 2t986§1ﬂ€érlﬁ)n%3? lBléﬁl‘d;'»‘ll’brorm-2, 3-
di am nOloyrl? He"an i 1H); 812§broadd 1H); 7.91
3-[2-(Tet r-z}:h;hinuipgt; an- (2J)3Q|r18)§¥4'(3,tt%§clat11érb1 z;a dehyde.
ISOPTOPYESIEL 1 7 78 (m, 1H); 7.26 (m, 1H);
4.93 (m, 1H); 1.28 (d, 6H).
(2-Thiophen-3-
yl-3H-
. imidazo[4,5- m.p. 342 °C
) b]pyridin-6-yl)- (decomposition)
carbamic acid
isopropyl ester
{2-[4-(4-
Methyl-
_ - 1oy]) (400 MHz, CD;0OD) : 8= 8.26
PIPETAAn==YUT | (s, 2H); 8.03 (d, 2H); 7.13 (d,
phenyl]-3H-
2-8 o 2H); 5.02 (m, 1H); 3.45 (broad
imidazo|4,5-
bpyridin-6-yl} s, 4H); 2.86 (broad s, 4H); 2.54
pyRAmYI (s, 3H); 1.34 (d, 6H).
carbamic acid
isopropyl ester
Example 2-9;

{2-[3-(2-Hydroxy-ethyl)-phenyl]-3H-imidazo[4,5-b]pyridin-6-yl}-carbamic acid

isopropyl ester

a) 2-{3-[2-(Tetrahydro-pyran-2-yloxy)-ethyl]-phenyl}-3H-imidazo[4,5-b]pyridin-

6-ylamine

was prepared as described for example 2-1 starting from 5-bromo-2,3-

diaminopyridine and 3-[2-(Tetrahydro-pyran-2-yloxy)-ethyl]-benzaldehyde.
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WO 2006/ 066914 PCT/ EP2005/ 013851 -64 b)
{2-[3-(2-Hydroxy-ethyl)-phenyl]-3Himdazo[ 4, 5-b] pyrid

WO 2006/§d9)4 car bami ¢ aci d i sopropyl ester 210 npCT/BPBAS/013851

nmol )

2-{3-[2-(Tetrahydro-pyran-2-yj oxy)-ethyl]-phenyl }-3H
i m dazo[ 4, 5- b] pyri di n-6-yl am ne were dissolved in 2 ni
dry N-nethyl pyrrolidone 5 (NWP) and cooled to 0 C

Obﬁ?ﬁ Int2- nydﬁ)xZMt]‘éﬂ -phd il - 3H - 1Sz [P B pyeidli R 6 Ofl 0EFBARic

uene mol ) were added and stirring was
C‘Eﬁﬁ }Sﬂﬂré’cﬂ’y]f‘iﬁerlo mnat O Cand for further 3 hrs at
roomtenperature. The solvents were renoved under

?fril%uuc%n aqrglg%(ﬂgsﬁ mz ?5?%8%_}#‘ ﬁ ur loﬁt E{lﬂp }-3H-
f nidazofié,5dx pyrobmet Papéreavar diselvet @ ? mlwbz I\bvmﬁ@ﬂmtr gadidone

Thewvb9 aﬁ@%(qydeto‘@?é (P&H?,l thi &da Y sGllﬂl'h@H%'f REIHRBPY cﬁﬁ)roformate in
silica in eth ace gan;ﬁ:{/ﬁano m xt ure

5s>h+ﬁgle<5@ 6%@%%}”5&6 frsaa%*tahwnttwﬁéorc %C and
fd‘r mér‘]ﬁﬂrsw‘)o@&e ire UEhelshlvbats(woreabfloited @det Yacuum

l-ﬁéFSI%‘;:% ﬁak%l 13%11)(ém1 hargg)l g 1 mpmg acgl%g%ss é7m§1é>ma The

( mixtuHyas #irddl {og,1 Rt r(i)nSSer(lpleratblfQ befor@ut van evapfrated. The

4re§%l %nx\rasl tklﬁgib%a%%a}%&&%ﬁ% 51llé|a5 e@l%fl(emetagé_bmethanol

[ gu)(tgrqs,@pﬁgqng 5y mgj@fﬁhnggrytegqqd%%zggyl title compound

[4,5-b] pyridin-6-yl]-carbamc acid isopropyl ester a)

S i di n- 3Hi zo b r
B 280 367G 8 MR 55 B dpg e kiR, DY o4
g(Bonds)yld-Petr (baoaies, dogetireb aXly] 8.85 (BAH]; 887 €5, NEQL BOB-7196 (m,

d 6 Styrr
2191) p%@/@d*?ﬁeh%g fa, 38184 38 (HOOHS: 1 [ Str! LlcReh O LvichDo0);
céﬁﬁéme?-lﬂé %@@vé@)b@lﬂ i12Pdt¢dh. Water was

evaporated fromthe filtrate and the residue di spersed

in pyridine. Again, insoluble conponents were renoved

X aion and the filtrate evaporated. The 25

0 pi-&d- Mrthyl @y HidLied-whs3 Hvamidado [4iEob [pyeidin 6 Wit darbahie acidnd

dried. Yi (tel d 130 ng. WO 2006/ 066914 PCT/ EP2005/ 013851

-ggpfﬁpt e(1'2 Met hyl - pyri din-4-yl)-3Him dazo
[4,5-Db] pyridin-6-yl-am ne

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

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

obtained residue was washed thoroughly with water and dried.

Yield 130 mg.



ot ai ned from 3-1a) and anmoni a anal ogous to exanpl e

2-1b). Purification by chronmatography on silica in
woredohaeoi4 / di chl or omet hane m xt ures. PCT/EP2005/013851

[2-(2-Methyl -pyridin-4-yl)-3Himdazo[ 4, 5-b] pyri di n-6-

yl']-carbam c acid 5 isopropyds ester otained from

3-1b) and |sopropyl chloro for mat e anal ogous to

exanple 2-1. "H NWR (400 MHz, D6-DMSO): 6 = 13.74 (

2Meth M- hspachidazo 9 {din-¥N;anBin80

?ig?g‘gd S) decfrg 75 y(lgr oad s, Ogogg]ﬁﬁ 55'-'9 8.64 (t,

1H); 8.43 (s, 1H); 8 24 (s, 1H); 8.02 (s) and 7.96

(Gbtatnedetdinr3- 1) and7arBdonth) aria;ods 86 ekanple Agsi)h@urifitdtion by

4,95 3 The
FaproaR Bk et e MR B At rufhe (e on
as described for exanple 3-1: Exanple- 1 Systenmatic

'\% M?HWBF oget hir?ls)g]ﬁg\mldamzl @I\@N@" idif%6-3-cafbandic §<)id and

y -pyridin-3-y
9‘5‘85’01’ Yrestsd s) and 9.70 (broad s, 3-
3H i m dazo[ 4, 5- bl pyrl di n-6- toget her 9.24 (s) and

DRzl 1105 g RO orag SR %%ﬁg%%e&%er Fgy,

4.94 (m 1H): 256(3 3H); 1.28 (d, 6H). (400 Mz,

Dg{ W%%OS’IWPPZI %g%)lfq@b?aéj ﬁé ﬁqq)r ad7§ %g ?% (?r ad s tOfether
(ISH), BAB l}ﬁh@hg)ld)'ldé’lrﬁ hf@%zso[%e@fr IH):-8.64, 041]—@mg (g 150; 8.24

9?[—1%@02]0'2)and bb@w& efhief1¥)] 7.98(Damdc. za&qa;itagemr (m); 4.95
3—‘) . I sopropyl ester 4.94 (m

%114)22@@?5(;191‘3‘31,*59(% & (d, 6H). WD 2006/ 066914
PCT/ EP2005/ 013851 - 66 Exanple- 1

The following examples were obtained in analogous fashion as described for

example 3-1:
Example- Systematic Name 'H-NMR
No.
(400 MHz, Ds-DMSO): 6= 13.58
( s) and 13.10 (s, together 1H);
[2-(6-Methyl-pyridin-3-yl)- | 9.85 (broad s) and 9.70 (broad s,
3H-imidazo[4,5-b]pyridin-6- | together 1H); 9.24 (s) and 9.19 (s,
2 yl]-carbamic acid isopropyl | together 1H); 8.42-8.34 (m, 2H);
ester 8.20 (s, 1H); 7.46 (t, 1H); 4.94 (m,
1H); 2.56 (s, 3H); 1.28 (d, 6H).
(400 MHz, Ds-DMSO): 6= 9.83
(broad s) and 9.72 (broad s,
[2-(3-Methylsulfanyl- together 1H); 8.37 (s, 1H); 8.18 (s,
phenyl)-3H-imidazo[4,5- 1H); 8.04 (m, 1H); 7.93 (m, 1H);
33 b]pyridin-6-yl]-carbamic acid | 7.50 (m, 1H); 7.40 (broad d, 1H);
isopropyl ester 4.94 (m, 1H); 2.59 (s, 3H); 1.28
(d, 6H).




Systematic Nane HNVR No. (400 Mz, D6-DMBO): S=
13.35 [2-(4-Nitro-phenyl)-3H (broad s, 1H); 9.85
w@ broeaehos4 1H); 3-4 imdazo[ 4, 5-b] pyri di n- 6- yPGFEB2043013851
(broad s, 5H); 8.26 (s, 1H); carbam c acid isopropyl
ester 4.94 (m 1H); 1.29 (d.gbH . (400 MHz, CD3OD) :
8= 8.47 (s, [2-(1H Benzoi m dazol-5-yl)- 1H); 8.33 (m
3H); 8.10 (d, 1H); 3-5 3H imidazo[4, 5-blpyridin-6-
Eg;(a 1e_1H); 5,03 (m not yl] -farbamc {:llCi d
SOprl\?ﬁyl epar dyseinfatiofiNap0) ; 1| 35 (d, eBtNMIGH).
400 ¢D3OD) : 8= 8 35

I%|)—(488EJ)!2fcgoyl phenyl ) -3H (br opghos, ME[lz{)Ds&MS)OIdS,— 13.35
; O. azQ s bipyr yil

.02 (m naqt i?eégﬁ‘g %}g}ggm C gjm%fp s%ir‘o%g (bt H%lele)’
rom3R0) ; |ling8azod4, 563Hﬂ>yric(i4®@yl]\/|—|28 4DEboNBo) SHY=82648, 1H);
2- (6- Mor phql i N=4-yiy - 1

.30 (s) an%rié%‘ga%g,‘%g%@?ﬁ%? zﬁi)bl}l(rélf 5}3},12’@@,@1).
yridin-3-yl)-3H - 3-7 (s, 1H); .01 (d, 1H); 4.93 (m
m dazo[ 4, §-b] pyri din-6-yl]- car pamoovge] QDg@gpr BRYB.47 (s,

Zt er6|_|)1H);E-3lg;é|l-éggr?z%9m1dazcﬂ@—yl) 09),(PEPAIS 515 10 Va2 B,

2- (43 g/bt hyll Blimaduy b Hpibpytifin3é+ | MBdaza] 4118);b]5008 i @hn-not
-yl ]2ear bam R est er ) .

- (4- Met hyl sd’?f%laﬁ mlﬁﬁélﬁy{o?ﬁ%‘lyl Ee ?%?Eia?rﬁod%zlgzo)’ 135 (d,
4,5-Db] pyriljdine 1.0 ept&, 3-di am naﬁﬁ)-ni tropyridi ne and
. 125 g 4-net hyl sul fanyl benzoic acid in 20 m
otyphosphgricactrd were heated 160 C Wt stiTrT n%
or 15 hrs.| The m xture was coo é"cﬂ)oawzpcﬂp@m nt 35

wat er. The |pi-@esul@didysbréhyt)03M- b(Hrvadddim);nm{d, 2H); 8.02
3-6 imidazo[4,5-b}pyridin-6-yl]- | (d, 2H); 5.02 (m, not separated
carbamic acid isopropyl ester | from H20); 1.35 (d, 6H).

™ (N

= l\) QD T 0O —h (1 NS

—

(400 MHz, Dg-DMSO): 6= 9.69
] (broad s, 1H); 8.91 (s, 1H); 8.30
[2-(6-Morpholin-4-yl-
o (s) and 8.26 (d, together 2H); 8.10
pyridin-3-yl)-3H-

3-7 o o (s, 1H); 7.01 (d, 1H); 4.93 (m,

imidazo[4,5-b]pyridin-6-yl]-
1H); 3.72 (broad s, 4H); 3.60

bamic acid i ] este
carbamic acid 1sopropyl ester (broad s, 4H); 1.28 (d, 6H).

Example 4-1;
[2-(4-Methylsulfanyl-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-carbamic acid

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

1.0 g 2,3-diamino-5-nitropyridine and 1.125 g 4-methylsulfanylbenzoic acid in 20
ml polyphosphoric acid were heated to 160 °C with stirring for 15 hrs. The mixture
was cooled and poured into water. The pH was adjusted to 4-5 by addition of
sodium hydroxide and the precipitate collected by filtration. The filtration residue
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sodi um hydroxi de and the precipitate collected by
filtration. The filtration residue WO 2006/ 066914

wEROnbAER005/ 013851 -67 was stirred in 50 m ppeT/EPEs5/013851

at 60 C, cool ed and insol ubl e conponents renoved by
filtration. The filtrate wasggvaporated and the

resi due used without further purification in the next
steps. Yield 0.656 g of 30% purity 5 b)

ZWQﬁtNﬁHhWSG)%f ﬁﬁldn%l@tﬁle@h 0, tcgbl'eﬁ ahd alis@glﬂn%léccmlpd’l’fdnth Rrfoved

-yl -am ne o) e nitr oun rom,ex

S PG Gneiudtetas, Bnbrate af e TosPitie SiRa KRR S fugther

npxiifitado®in @ nekt stepser and 10 mM conc. HCO and stirred

at 80 C. After 3 hrs the m xture was cooled to room
erature diluted with 50 mM net hanol and

in @iﬁgdﬂﬁ@%]’)ﬂnﬁtﬁ'ate was further diluted with 50 m

wat er and 10 adj ust ed to pH -12 by addition of
ammoni a, Resultin itafe was agalnngtered of f
ysa

okt~ (4 Methylsuligayl- engl -smidgzef 4RI iy

evaporated. The residue was dissolved in nethanol

dj th 2:1 filt

o520 Rieddhe S s oo SREr AT P CoRp0raE dob e a"ﬂf‘ﬁed

r wsﬁeduqaemdaﬂira:srrémlte ofi 20holivatef amd h&ml gang. fH Canidotirfed at 80
Agtf?e;\f/bfi Itsetﬂe nﬂ'&tu\f %Jaﬁ chgl@; g r%mqgrﬂ‘?%[drts,y%ﬂuted with 50 ml

| sul di n-
6U5¢ﬂ]an@]a|ﬂb<¥rﬁ1@“t§'<:| ¢ hlgg %ﬁﬁ opy | urébfreflﬂef@dmglthr hal water and

*GUREE t4-piHp) ~ NEE‘B? addfrl ¥edminiofa. 5Réﬁ1]tﬁfg}’prec1p1tate was again
n _an |

oﬁ@m oG Vregglmg Rt Mt PBE BT “EnFBPBrSp e residuc

f onsrdik@lved it medearmel InickloastietianeAf:t end Sltered ionge fore @@r a pad
APFSI]IE ano% (Liler %}a?éfﬁm@@%va&gl%kazgdj ah® t{ORILE TRE AL sgfgﬁ awthout

anmoni a were a

afigthen purifisetion donihe nextistaped 30 nmin. The sol vents were

renmoved under vacuum and the resi due was purified by

pre rative HPLC-IVS Yield 2 ng. 25 'H NWVR (400 MHz,
mg eE60PR PABY( br oad s) and 12. 92 (broad s,

toget her 1H); 9.75 (broad s, 1H); 8.34 (s,

gll ?43&3 1%n%§9hegm %%%6%{;1861&3{19 éln(glyl] c%hpa’mlg aéz

P@p@?b@ﬁr013851

30 mg from example 4-1b) were dissolved in 0.5 ml dry N-methylpyrrolidone
(NMP) and cooled in an ice bath. 0.08 ml of a 1M solution of isopropyl chloro
formate in toluene were added. After stirring for 30 min, the temperature was
raised to room temperature. After another 2 hrs, 0.2 ml conc. ammonia were added
and the mixture was stirred 30 min. The solvents were removed under vacuum and

the residue was purified by preparative HPLC-MS.
Yield 2 mg.
'H-NMR (400 MHz, Dg-DMSO): 8= 13.40 (broad s) and 12.92 (broad s, together

1H); 9.75 (broad s, 1H); 8.34 (s, 1H); 8.16-8.10 (m, 3H); 7.43 ( d, 2H); 4.94 (m,
1H); 2.57 (s, 3H); 1.28 (d, 6H).
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-68- Exanple 5-1:
[ 2- (3- Am no- phenyl ) -3H i m dazo[ 4, 5-b] pyri di n-6-yl]-car

whamb/o6@acs d | sopropyl ester 89 ng of the nitrecpheayi/nizssi

derivative fromexanple 2-4 in 5 m tetrahydrofuran 5
(THF) and 5 m nmethanol weregdydrogenated over 33 ny
10%°d on charcoal at roomtenperature for 45 mn. The
catal yst was filtered off and washed with nethanol.

Thenidlk bnat e was evaporated and the residue purified
t h . hanol ., / . ...
pETeE L NC I N G, T p—"

MHzer D6- DMSO): 8 = 13. 24 (broad s) and 12.78 (broad s,
together 1H); 9.79 (broad s) and 9.65 (broad S,
together 1H); 8.33 (broad s, 1H); 8.14 (s, H)'
(88 mig-ht the, QGO(phenyll-gerlv‘atl\Qeofr()m exapple 8- 4791 fanl @H)ahydrofuran
5("18@13)( Q’fcpﬁ‘jnlsmet%'iﬁol wéte %?di(dgknau’cﬁ ovet- 3%8111 d09fd) on Thecoal at
[ owm ng exanpl es_were talne in aﬂgsfas Lhog h
agooaééempﬁéalrf o‘Pr 4i5mé3<aT11$ﬂ gatslyst. W@(Z‘ﬂcﬁ'i and washed wit
Sh‘}‘éﬂﬁﬁal The Nar@e whb NMBoraﬁéH' 4t heirevid ehiiiflell b3 dhrdm&tOgraphy
%_%_‘ (g/ h%é tadezglzo)[t réSS b ] pyridin-6-
(B‘?&‘B&asmrﬁ ano} / dit ?%‘5&1 BEMBHYS1 1 - carbani ¢ aci d
6.80 (broad s, 2H); 5.00 (m isopropyl ester not
sgg g from H20) 1.34 (d, 6H). Exanple 6-1:
?‘% tyl am no- phenyl ) -3H i m dazo[ 4, 5- b] pyri di n-6-y
I] carbam’c acid isopropyl ester 20 10 ng of the
pr}@!imk (ﬁm@ M$XDPLRISD) 15 %Iﬁzﬁab%éli yeedimn. 78 (Bloadrsy together

DY 9405 B0 355 Mol bt 00 30050 5L 189 1

waH) eN@ﬂDOﬁaIIé)j 72800 nb,hiEH ); €s30dwe, 1H 5 $610\@d 1Hy B33r{broad s, 2H);
? ( C@[llf amoni a were added and the
uré s |rre(c1l 1 hr at roomtenperature. WO
2006/ 066914 PCT/ EP2005/ 013851 -69
The following examples were obtained in analogous fashion as described for

example 5-1:
Example-No. Systematic Name 'H-NMR
(2-(4-Ami henyl)-3H (400 MHz, CD3;0D) : 6= 8.23
i __ “AmInoTp en?l _- (broad s, 2H); 7.87 (broad s,
imidazo[4,5-b]pyridin-6- _
5-2 S 2H); 6.80 (broad s, 2H); 5.00 (m,
yl]-carbamic acid
) | ester not separated from H20); 1.34
es
isopropy (d, 6H).
Example 6-1:

[2-(3-Acetylamino-phenyl)-3H-imidazo[4,5-b] pyridin-6-yl]-carbamic acid

isopropyl ester

10 mg of the product from example 5-1 were dissolved in 1 ml dry pyridine and 7 pl
acetyl chloride were added at room temperature. After stirring over night, the
solvent was evaporated and the residue dissolved in 3 ml methanol. 1 ml conc.

ammonia were added and the mixture stirred for 1 hr at room temperature.
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"H NVMR (400 WHz, D6-DVBO): 8= 13.10 (broad s, 1.H);
.1.0.25 (s, 1H); 9.92 (broad s) and 9.80 (broad s,

wo ogebboi4 1H); 8.57 (s, 1H); 8.45 (s, 1H); 8. 2FCT/BP2005/013851

1H); 7.89 (broad s, 1H); 7.79 (m 1H); 7.57 (t, 1H);
5.02 (m 1H); 2.1.9 (s, 3H):4dl.38 (d, 6H). 5 Exanple
7-1. [2- (3-Methanesul fonyl am no-phenyl)-3Him dazo
[4,5-b] pyridin-6-yl] -carbam c acid isopropyl ester
451Jmmf(4b@qwarz0®tgquso?na£>qarml @r&adls WM R db3sqkyved); 9.92

Rl Dl e dessies & HGAa afa: RSt B2y 1)

S1.89 (8dad ey 1HY10.7 (R, 1a1); D5T(anH)amo2 trey 1H); 219 (spdh); 1.38 (d,
@g})erature 12 pl (1 equivalent) pyridine were added
and’stirring was continued for another 60 mn. After
addition of 0.1 m conc. HC, the solvent was renoved

%Elgaquum and the residue purified by
chro Uée/on C-18 RP silica.in 1%anol wat e
M&E%Mégban% ogylmipgpheny g imidaze bt prdd Pyridin- 631}29@4‘)@116

E/E opylester o o

[ 2- (3-Methyl sul finyl-phenyl)-3Hin dazo[ 4, 5-b] pyri di n-
6-yl]-carbam c acid isopropyl ester 97 ng neta-chloro
p&5 gnf diecpradict f(o?ﬁ)%armde &-1dves g diswdukd in 110! drdy NMB and cooled

Stﬂ‘:@&?- n%@gfﬂﬁg @foqgﬂcﬁgnangﬁg ga@a L QDRSO Wayg}rred for

suspenS|on
150r At Gf amdw@qjh@chx@t I FANRBEATHT % 1%4113,( ljqqupplent) pyridine were

dh&l}h%e %?rh@%s@bgﬁ@@é‘? f%)ﬁﬂﬂﬁﬁ&t%gﬁm Aﬁteleaffdc@tacm &f ¢. @l conc.
SO S renove an e resi aue | e

B e S EH, g e uhder ORI Roaibe Rsdphyified by
83 nAboeriptoath G-18 R)silic i@ the(tamohetater mitres8. 50 25

(s, 1H); 8.39 (s, 1H); 8.31 (d, 1H); 8.21 (s, 1H);
7.83-7.75 (m 2H); 4.95 (m 1H); 2.84 (s, 3H); 1.29
(¥ields2) mgWD 2006/ 066914 PCT/ EP2005/ 013851 - 70-

Exanpl e 8-2:

3- Met hyl sul fonyl - phenyl ) - 3Hi mi dazo[ 4, 5- b] pyri di n-
GNiﬂg‘}“gcRﬂ%taﬁi%‘a%‘%% i sopropyl ester

Example 8-1:
[2-(3-Methylsulfinyl-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-carbamic acid

isopropyl ester

97 mg meta-chloro perbenzoic acid (70%) were dissolved in 10 ml
dichloromethane and dried by filtration over sodium sulfate. This solution was
added to a suspension of 150 mg of the product from example 3-3 in 20 ml
dichloromethane at room temperature. After 3 hrs the solvent was removed and the

residue purified by chromatography on silica.

'H-NMR (400 MHz, D¢-DMSO): 8=13.20 (broad s, 1H); 9.80 (broad s, 1H); 8.50
(s, 1H); 8.39 (s, 1H); 8.31 (d, 1H); 8.21 (s, 1H); 7.83-7.75 (m, 2H); 4.95 (m, 1H);
2.84 (s, 3H); 1.29 (d, 6H).



210 ng Oxone were added to a suspension of 130 ng of
the product fromexanple 5 3-3 in 20 nl nethanol and
w@2@onb6onat er. The mixture was stirred at roonPCT/EP2005/013851

10

15

tenperature for 30 mn,

resi due chromat ographed on _
acet at e,

et hyl

m Xt ur es.

SPxa

foll owed by ethyl
"H NVR (400 MHz, D6- DVMSO):
,30 (broad S,

REEMER T P TN
lisdproPyleétet m 1H) ;
(s, not separated from DVSO ;

t oget her

7.86 (m 1H);

ilica,

1H);

4.95 (m
1.29 (d, 6H).

t hen evaporated and the
eluting first with
acetate / nethanol

6= 13.72 (broad
9.87 (broad s)

d.8.69 (s,
réané)aggc Téc‘?
1H);

The

2.51

foll owi ng exanpl es were obtained i n anal ogous fashi on
a3l 0deg Exobewefeordded xaarpispedsion of384rmpg ef the puedudt figm example

%/%t ﬁﬁ% |l N‘?éi'ﬁarld%
stememﬁ@rﬁyﬁoy 34 Hmir, ﬁh@%&@or@rﬁs‘ ané

anesul f ony

NMR His. mp%ﬂér (1Re m[u?tu£e4wa§ Asgl%)ew’ room
tggr rf:g(?uel F.]}romagoggaphed on

| i@ atidg Brst Fith 2tHytlaceBith, foltbwdd blymthyl iidetate / methanol mixtures.
not separated from carbamc

b] pyri di n-6-yl] -
aci d DVSO);

2.53 (s,
1.29 (d, 6H).

|sopropyl

ester [2-(4-

(400

MHiE- NWDB%EID@H@)‘{L Bs-DMStHawe 3173 (bnydd s) 18d 28.30 ipwad s.gogether

1Hﬁ) 9%73&an§?§¥& 473 brob g

b1 Py 8 i (s

1§48 &, b8);

Lp§ ?%Ltl?e& 1%1'?)8 768652 & 89 %w(ogether

/3 (BHH); QOéizm( EH);3196: (m, dED ks 6m,

ampl 215129 Al se fglgl)lted frsROBY); EX €1, 6H}S WO 2006/ 066914

PCT/ EP2005/ 01

-71- Exanple 9-1

The following examples were obtained in analogous fashion

example 8-2:

as described for

Example- . | Melting
Systematic Name H-NMR .
No. point (°C)
[2-(4- (400 MHz, Ds-DMSO): 6=
Methanesulfonyl- | 9.85 (broad s, 1H); 8.42
phenyl)-3H- (broad s, 3H); 8.24 (s, 1H);
8-3 imidazo[4,5- 8.12 (d, 2H); 4.95 (m, 1H);
b]pyridin-6-yl]- 2.53 (s, not separated from
carbamic acid DMSO); 1.29 (d, 6H).
isopropyl ester
[2-(4- (400 MHz, Dg-DMSO): 6=
Methanesulfinyl- 13.20 (broad s, 1H); 9.80
phenyl)-3H- (broad s, 1H); 8.37 (m, 3H);
8-4 imidazo[4,5- 8.21 (s, 1H); 7.87 (d, 2H);
b]pyridin-6-yl]- 4.95 (m, 1H); 2.82 (s, 3H);
carbamic acid 1.29 (d, 6H).
isopropyl ester
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(2- Phenyl - 1H pyrrol o[ 2, 3-b] pyri di n-5-yl)-carbam c acid
i sopropyl ester a)

WH2060660918- phenyl et hynyl - pyri di n-2-yl am ne 1. 88CTYEP2005/013851

2-am no- 3- bronmo- 5-ni tropyridine 0.29 g PdC12(PPh3) 2
and 79 mg Cul were 5 mixed 4n 36 nl dry THE and 3. 45
m triethylamne and 1.12 ¢ p enyl acetyl ene were
added. Stirring was continued at roomtenperature for

12y kSe 9dihen the sol vent was rem)ved and the residue
prlfleryfIs chyo on, sili.ca in_ ethyl
a@é?léﬁ"é(‘lﬁ'RYéBﬁ%ﬁé'gfl’lXé‘ gvﬂ ipagmis agid isopgopy est ter
5-Ni tro-2-phenyl - 1H-pyrro| o[ 2, 3- b] pyridine 0.843 ¢

pot Lum tert. butyl at n.15. dry NVP were treated
V\ﬁ%tﬁﬁgtr%gh’d’te%lﬁthgpyl gg% Zyap lI%ehe product from
exanple 9-la) in 15m NVP. The m xture was stirred

ai 85 g%narﬁ%v%goflﬁg 8. Jlgag%?dlm 8.29 grrfadlnﬁﬁh t){rﬁ{lﬁf g@iﬂ were

ort c ' ca
mgxe@ 6 &l el EFtand | 314p wl &rﬁth*{éaan&ﬁ anddfgg Hbébxlaq?évaqne were
efdued. §t§rr1§§ %@E@nt?jnu%d aPrauiy Gémp‘e(iﬂgﬁdt tﬁk ng hts; ahith@solvent was
were c nd ev an e, resi.
aressard ab P et PR AL e Vel Sp T R gty acetate
fihetpezrneredasdndue with water and heptane yielded 0.55 g
of the title product. c) 2-Phenyl- 1 Hpyrrolo [2,3-b]
pyridin-5-ylam ne 200 ng of the product from exanple

oYiekd 835mg5 m et hanol were hydrogenated 20 over 40
ng 10% Pd on charcoal at roomtenperature for 2.5 hrs.

e m.xtur f||t re nd .the product purified by
E}%Fﬂi{r& ﬁtﬂwf&ﬁ O[I%g @ﬂﬁ@ﬁ‘ﬁ n net hanol water.

Yield 107
(§ §P$ gﬁé}assu&nﬁ% Zglllt%%gé IEAY?I dNN/HS %Jg%tre%%@%@l%% gllgflltlgn of

904855 gwéthe [odeas|froen exam n;ge 98lanin b yll NP i missolethstirred

a&oo@?en‘ﬁ?e‘x‘ét\’l?é £Rt120s 6Q4 titd wQhserrddbal) :!r”sl'x&ﬂ chfumn of ca.
i SO-pro 2006/ 066914 PCT/ EP200 5@%1385

chPbg (’}flE?r Hﬁ? &rodict ypudHied ierusnsgidenit emp%éh%laeptane / ethyl
Shdekdtb Ng. \m&d&ambmﬁuﬁﬂg fﬁ@ftlolﬁ wéte RoRdctdd £hd am}»ofm@i, hed the

r
B RS TS SP B et Bt WED RGO S e P Sl warer
f end hemanmeld@b(MSSgeﬁqhertldtspr@luctzl nally the soI vent s
wer e renoved under vacuum and the residue

¢) 2-Phenyl-1H-pyrrolo[2,3-b]pyridin-5-ylamine
200 mg of the product from example 9-1b) in 15 ml methanol were hydrogenated
over 40 mg 10% Pd on charcoal at room temperature for 2.5 hrs. The mixture was

filtered and the product purified by chromatography on C-18 RP silica in methanol

water.
Yield 107 mg
(2-Phenyl-1H-pyrrolo[2,3-b]pyridin-5-yl)-carbamic acid isopropyl ester

130 mg of the product from example 9-1c) were dissolved in 2.18 ml dry NMP and
cooled to 0 °C. One equivalent (0.607 ml) of a 1M solution of iso-propyl
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5 purified by preparative HPLC-MS. Yield 100 ny.
"H NWMR (400 MHz, D6-DMBO: 8 = 12.05 (s, 1H); 9.51

w@ boemehos4 1H); 8.23 (s, 1H); 8.07 (s, 1H); 7POREPIN5/013851

2H); 7.46 (t, 2H); 7.34 (t, 1H); 6.89 (s, 1H); 4.92
(m 1H); 1.28 (d, 6H). 10 Exanple 9-2:

{2-]3-(2- Met hoxy- et hoxy) - phenyl ] - 1H pyrrol o[ 2, 3-b] pyri
di n-5-yl }-carbamc acid isopropyl ester a)

%m&bf&nﬂeet howlucdk %é’lddﬁdﬁdﬁ%bﬁls@)ﬁﬁﬁ|shrr5ng'litfv¥1§ Gorftiedlifér 10
OoXy-etno en
(i D S o SUURLr BB FT A Eor-of Heghanol and 0.5 mi

tddnet l’z\yﬂrﬂmm&vérl Adetl, ant nived Indixture was stirred for 1 hr at room

2R PR N R A 05 Ao APE e e e

mlagmdﬂdy)prepnratamﬁilﬂr(bWtetrahydr ofuran (80nL) in the
dark. The m xture was stirred at room tenperature for
48 hours then concentrated in vacuo and di ssolved in
dYiell YPan%t hane (1501.). The organi c sol ution was
washed with water (25nL), 20 dried over MySO4,

A R T i o

The); rée@u(st aHD; %82 (diHel7idd WaBH K7l MeftetHartd89 O ilHd 4.92 (m

g
hffg ! 25 ?hoxy et hoxy) - phenyl et hynyl ]-5-nitro-pyridin
- 2- ylamne (4.29, 74%yield). "H NVR (400 Mz,

DBedgMBO):2:S= 8.89 (1H, d, j 2.7), 8.34 (1H d, | 2.7),
j {21%.30(,2‘%"%)10?’5’?%}‘/ {'EgESnYé]éﬁ:{-q(]}l"rrfll_ltd,§§3gl_g]§yr7ig§x(2)§-&ﬁicgfbfg}ié acid

(8bpropyl dste#. 5), 3.69 (2H t, j 4.5), 3.34 (3H s). M
M= (ESt+) 314 (M+H), 355 (Mtacetonitrile) WO

2006/ 066914 PCT/ EP2005/ 013851 -73 b) _

2a) BI3-2-methvoyetherdibrpynypeibyll-5-itme-Pygdin-2-plamine of 2, 3
-b] pyridine Potassiumtert-butoxide (1.18g, 10.5nmol)

V\ngts %‘(?\zgiﬁgﬁf}}qgtk;)} %hé%;}lggqtﬁgqfs _6]3_gsgq>fp{npb) was added to a solution of
- Rythydahme- y(iagimig ( 148%®)), Snahing-8-tBomd:sknittoglytidmeof (4g,

eGP0 VR PRady 8P e Bl oG e frapmmol) in
t ethyahgwr tefrairyalno e (88mdy eal thendarhc Udne mixéure nyag stirred aroom
P&%&%tﬁm Foft 4883dh(91rs SiehCRoRNA uGleH 86 YidLD £hdYdissolved in

acetate then %0
dichloromethane (150mL). The organic solution was washed with water (25mL),
dried over MgSO4, filtered and concentrated in vacuo to 20% of its original volume
and heptane (20mL) was then added. The resultant yellow solid was filtered and
dried to give 3-[3-(2-methoxy-ethoxy)-phenylethynyl]-5-nitro-pyridin-2-ylamine

(4.2g, 74% vyield).
'"H-NMR (400 MHz, Ds-DMSO): 8= 8.89 (1H, d, ] 2.7), 8.34 (1H, d, ] 2.7), 7.39
(1H, m), 7.35 (1H, d, J 8.0), 7.30 (1H, dt, ] 1.0, 7.6), 7.04 (1H, ddd, ] 1.0, 2.6, 8.2),

4.15(2H, t, ] 4.5),3.69 (2H, t, ] 4.5), 3.34 (3H, s).

MS: M = (ES+) 314 (M+H), 355 (M+acetonitrile)
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met hanol in ethyl acetate. The organics were
concentrated in vacuo to 5% of their original volune

waemewetdes (30nl) was added. The resultant or angEEBDDS/013851

was filtered and dried to afford

2-[3-(2-met hoxy- et hoxy) - pheny ] - 5- nltro | H 10
pyrrol o[ 2, 3-b] pyridine (1.3g, 83%. 'H NVR (400 MHz,
D6-DMSO) : S= 12.88 (1H, s), 904(1H d, 12.6), 8.77

H-[H(ol s16[2,4b) t, ]
(l;) [31(2 meam@c? gtﬂoﬁ?—pé;rﬂ@%ﬁg@r?-‘m p)éré 1&2(, pr@ﬂﬂr)le J
415 (2H t, 14.6), 3.65 (2H, t, 14. 6) 3.25 (3H, s).
I\BotasMu-?n (tBBbutcddde (M) ,103atm¢IMwas etddad tto ial sjlutidn of 3-[3-(2-

éiog(}r eﬂ%xg)oﬁxxengﬁehl?y%d 42 gﬁ?cy Jrr"ldlihl' 20‘}/155191{60&1257%', %]npr}%]i) 4n a
22 L 3meﬁmrmf bessepy ditolfurey )ané ldemypthylfgnmminide (7 3mbly rihe Inpkurg was
" hatdd. z{t' ﬁ)"’@ Gfo 16 hmltherzth%g)ztrﬁﬂqrdfﬁ&rﬁ WRAWARIovEP ind Bcsd. NThe

et hanol (50 was adde HC  (con
WREHIe( wﬁwourﬂ% P R Y T B R T

tﬂl@fhaﬁ@mneéihﬁrhdetﬁld TR¢ 6thahiits aughcdaetitiéd in wﬂfﬁ@to 5% of their
S renpve 20 resi

ol,
aragian, s Shyren (QEE VP s "ShE RehERi fiinee solid was
sfilteredit @dd s abtiedm tobi «ffordoralBe( 2 hBthioky-ethoixgdploangt -5-nitro- 1H-

'\/Eﬁduc o[Z3- lbwr%%ea(:]géc% gntrated in vacuo. The crude

urif col uim chromat ogr aphy (Si 02,
ethyl acetate) to afford

ZL}HA’NM?\ mmﬂmrm@ ~Rhensd (1HL &, pmr @Hoazjz%)bé Py it d, J
%r&s%?%@&%m%%ﬂ %Pt 87187§§/E? § 3)5(1H dd, ] 1.8,

785)347155(QH (,7H,6)79.65 Q1B J(414), 3.ap(RH ts). | 8 0) 7.13
(1H, d, j 2.3), 6.93 (1H dd, 1 1.7, 8.0), 6.75 (1H,
d, 12.0), 4.8 (2H, br.s), 4.24 (2H, t, 14.6), 3.76
(18 M = (E&+)6314 (B14id), B3H(Mpcetquitrilp) = (ES+) 284 (M+H)
WO 2006/ 066914 PCT/ EP2005/ 013851 -74

2- 2 Met h - et h I H l.o[ 2
PRt e Tea kb Rever 1 Sopr g Bl el bghe
am no conpound was acyl ated with isopropyl
CRLOP" RUTELE BF 1S hBR ] o DR Bk bt
1B]30id{re;, (71)moB 222) ahd vad [g)'wcljﬁHjé 78. 122t1@zmobéﬁ)m]g))was added
1Hc (ﬁmqg (()%ﬁ lea wal‘éfl) BmZ) %e(rﬁ)xt@@ vad héded gt 70°C forg?f2 hours

t( ?h%?lgcg,)led,gné ({jltelted tlzq.q)_lgh §J}_?7tf®("fhe sgh)entr g%z?sdzrg?n’(oae Wcuo and the

residue dissolved in ethyl acetate (30mL), washed with saturated sodium
bicarbonate (15mL), dried over MgSO4, filtered and concentrated in vacuo. The
crude product was purified by column chromatography (SiO,, ethyl acetate) to
afford 2-[3-(2-methoxy-ethoxy)-phenyl]-1H-pyrrolo[2,3-b] pyridin-5-ylamine
(1.2g, 60%).

'H-NMR (400 MHz, D¢-DMSO): 8= 11.62 (1H, s), 7.78 (1H, d, J 2.0), 7.53-7.50
(2H, m), 7.38 (1H, app. t, ] 8.0), 7.13 (1H, d, J 2.3), 6.93 (1H, dd, J 1.7, 8.0), 6.75
(1H, d, ] 2.0), 4.8 (2H, br.s), 4.24 (2H, t, ] 4.6), 3.76 (2H, t, ] 4.6), 3.40 (3H, s).

MS: M = (ES+) 284 (M+H)



The foll ow ng exanpl es were obtained in anal ogous
fashi on as described for
woRIbi06y14 Syst emati ¢ Nanme No. point (C) (2-Phernyl/EP1d05/013851

(400 MHz,
9.45 (broad s,

s, | H;
7.83 (d,

D6- DVSO) : 8=

2H): 7.37 (t,

2H) ;

exanpl e 9-2: Exanpl e-

pyrrolo[2,3 11.94 (s,
b] pyrl di n- 5_—74'y| )-
9-3 carbamc acid 2,2- 7.97 (broad s,
di met hyl -

1H); 8.1.4

7.25 (t,

"H NWVR

1H);
(br oad
1H);
propyl

1 F»- ~I&ch(o§t%oxy Eh&S{l]QFH pﬁﬂ&[& 3%'%yr19m%75 {1$-caBlibnic acid

e{SHP)‘)?}?}’lzeﬁ

Syst

He&nyl ] - 1FL 8.1.5 (broad s,
pyrrol o[ 2,3 (broads

5. L
(85 e
3deserilfad, fOQH)a;mple%ﬂetp yBldidhe tigle c@mpouqd 35 ( t,
2006/ 066914 PCT/ EP2005/ 013851
emat i ¢ Nane

HNMRA 490 M. PetIPM)SQQ 5 1@>§0

1H);
7 06

com ounod2 ';»Das aca(g dﬁ

am¢c a

8. 06
9-4

1H);
7.79 (d 2H) ;

-75 Exanpl e- i

th1 }_%ogroeq% ch\lo ﬂfoefmate as

3H)V\D

Mel ting

§§§d9%??€1}q)3w5%;71 8.92))(broad

et ,NIaxRY B-08N@Rydd s, LilHk); ¢132q@)asd 71191)('5, togethed 2H);246 (t, 1H); 6.92
(broad s, 2H); 4.92 (m, 2H); 4.20 (t, 2H); 3.71 (t, 2H); 1.28 (d, 6H).

The following examples were obtained in analogous fashion

example 9-2:

as described for

Example- . | Melting
Systematic Name H-NMR e
No. point (°C)
(400 MHz, Ds-DMSO): 6=
(2-Phenyl-1H-
lo[2.3 11.94 (s, 1H); 9.45 (broad s,
b]pyrr.z'o 5’ —1) 1H); 8.14 (broad s, 1H);
9-3 PYRAR=YI™ 1 7,97 (broad s, 1H); 7.83 (d,
carbamic acid 2,2-
dimethyl | 2H); 7.37 (t, 2H); 7.25 (t,
IMERYPIOPY. | 1H); 6.80 (s, 1H); 3.73 (s,
ester
2H); 0.87 (s, 9H).
(2-[4-(2-Meth (400 MHz, CD;0OD) : o=
th_ _) —hel]oﬁl_l 8.15 (broad s, 1H); 8.06
CHOXYIPheny (broad s, TH); 7.79 (d, 2H);
pyrrolo[2,3-
9-4 - 7.06 (d, 2H); 6.69 (s, 1H);
b]pyridin-5-yl}-
o 423 (q) and 4.19 (t,
carbamic acid ethyl
. together 4H); 3.79 (t, 2H);
ster
© 3.46 (s, 3H); 1.35 (t, 3H).




9-5 pyrrolo[2,3- 6.98 (d, 2H); 6.62 (s, 1H);

b] pyridin-5-yl}- 5.96 (m 1H); 5.32 (d, 1H);
wa@edod/oedoidl 5.18 (d, 1H); 4.60 (d, 2H); esterpPdr/LR200$/013851

2H); 3.71 (t, 2H); 3.38 (s, 3H). (400 MHz, D6- DMSO):

6= {2-[3-(2-Methoxy- 11.88 4=, 1H); 9.46 (broad s;

carbam c

et hoxy) - phenyl ] -1H 1H);

8.09 (broad s, 1H);

pyrrolo[2,3- 7.92 (broad s, 1H); 7. 39 (s)

9-6

Famwl

D IERY ip -
\ICi d_et hy
oN®B_qq

Q).

1-5-yl}- and 7. 3p
| Syst2Bafit NameH)
(m 4H) . 3 58

(s

t 7

toget her 2H)
.78 (HNMB: ester

2H) ;1

14 (t _ 3H)

carMaeing
PqingC©)

= N

Hz, D6- [
2-[3- (2
t hoxy) - (i
yrrol o[ 2
] pyridin-5
iIci db-al |yl
.46 (d,

H)y. (2-H
ar bam c
’CT/ EP20(

T O N TT D

DMBSO) : S=  12. 23

) IYS%@ 1?])6 é('ME]t{;%*VZ g

p eﬂ}ox&hghe?hyﬂelf(ls

by oRla3 oy

1Hppysidgus-yild,

Ph@geph mhi i PMIVI O
acid benzyl ‘est

5/ 01385 - 76 B

(®0 M‘ﬂ)lz, QDQ@D() br ¢ad

8 08 gl 7o

(brogs,hit); ZH)l (d, 2H);
'8")(d ﬁ“g%z% ﬁﬁb
X 322 1H3

6 (zp,

9!18 @; 191)8466) [y DE)N

RERN S N e

3.38 (s, 3H).

s;
s)

car bam ¢
(d, 1H;
92 (t,
-5-yl)

9-7

—~

9-6

{2-[3-(2-Methoxy-
ethoxy)-phenyl]-1H-
pyrrolo{2,3-
b]pyridin-5-yl}-
carbamic acid ethyl

ester

(400 MHz, Dg-DMSO): 6=
11.88 (s, 1H); 9.46 (broad s;
1H); 8.09 (broad s, 1H);
7.92 (broad s, 1H); 7.39 (s)
and 7.36 (s, together 2H);
7.23 (t, 1H); 6.78 (m, 2H);
4.07-3.99 (m, 4H); 3.58 (t,
2H); 1.14 (t, 3H).

9-7

{2-[3-(2-Methoxy-
ethoxy)-phenyl]-1H-
pyrrolo[2,3-
b]pyridin-5-yl}-
carbamic acid allyl

ester

(400 MHz, Ds-DMSO): 8=
12.23 (s, 1H); 9.92 (broad s;
1H); 8.43 (broad s, 1H);
8.26 (broad s, 1H); 7.73 (s)
and 7.70 (s, together 2H);
7.57 (t, 1H); 7.14-7.11 (m,
2H); 6.27-6.17 (m, 1H); 5.59
(d, 1H); 5.46 (d, 1H); 4.84
(d, 2H); 4.40 (t, 2H); 3.92 (t,
2H).

(2-Phenyl-1H-
pyrrolo[2,3-
b]pyridin-5-yl)-

carbamic acid benzyl

ester




Systematic Name 'H-NMR No. point (C

(400 Mz,

D6-DVBO) : 8= 11.89 (s, 1H); 9.48 (broad s;
wQ 200pB64o24 Met hoxy- 1H); 8.11 (broad s, 1H); PCT/EP2005/013851
et hoxy) - phenyl ]-1H pyrrolo[2,3 7.94 (broad s, 1H);
7.41-  9-9 b]pyridin-5-yl}- 738 (m 2H); 7.24 (t,
1H); carbamc acid 6.81-6. 78 (m 2H); 4.07 (t,
i sobutyl ester 2H); 3.78 (d, 2H); 3.59 (t, 2H); 1.83
("Bxakple- [0- 84 (d,  6H). [400 Mz, D6-DVBO): 6= Melting
{2- [ 3- (21 MSykexaticNan®4 (s, 1H); }BN%R(broad S; o
t ha¥&/) - phenyl ] - 1H 1H): |8 24 (hroad s, 1H): |9-Reint CCO)
Hrro! 8_[2., g |8} 08 (bgo?d $400LIHz, DEBMSO): 5=
pyri din-5-y 7.4 m 45% 7.7 | carbam c
dcid 2- EH%z (9416099 (I -3HS Z]Sl.ﬁl’z%llgﬁg’iﬁ’%g]-s’benzyl
aster (s, 4,20 (t, >&w, 3.121 (bobad 2HIH); (400 Mz,
[)6- DVBO) : eéﬁowbpbﬁ%}ylHr Hr 320084 S, k78,88 (broad
g; pyrrclo[%a-olo’l{lz{)a 8. b 11
H] py&-Pdi - 5 ﬁm) % bt 8& <sn 2.@%1)7247 t93H0d,
dar bani ¢ |acP &%Py 284714 (mZIjH 1.035¢(ft, ester
1H); 6. 9d (scar Hpic adid16’ % ) .
(|2- Phenyll- Obéé,ggs%/Hz %%‘)D%(d 4E é?P @1 o[ 2, 3
12. 07 (s, 1 roast,, 1.89{d2 1B py Bt ddn- 5- -yl ) -
1H); 8.24 (broad s, 1.
1 6H).
(400 MHz, Ds-DMSO): 6=
{2-[3-(2-Methoxy- | 12.04 (s, 1H); 9.85 (broad s;
ethoxy)-phenyl]-1H- | 1H); 8.24 (broad s, 1H);
9.10 pyrrolo[2,3- 8.08 (broad s, 1H); 7.63-
b]pyridin-5-yl}- 7.48 (m, 4H); 7.47-7.33 (m,
carbamic acid 2- 3H); 6.94-6.90 (m, 2H); 5.27
chloro-benzyl ester | (s, 2H); 4.20 (t, 2H); 3.71 (d,
2H).
(400 MHz, Dg-DMSO): 6=
(2-Phenyl-1H- 12.05 (s, 1H); 9.58 (broad s;
pyrrolo[2,3- 1H); 8.23 (broad s, 1H);
9-11 b]pyridin-5-yl)- 8.06 (broad s, 1H); 7.93 (d,
carbamic acid ethyl | 2H); 7.47 (t, 2H); 7.35 (t,
ester 1H); 6.90 (s, 1H); 4.16 (6,
2H); 1.27 (t, 3H).
(400 MHz, Ds-DMSO): 6=
(2-Phenyl-1H-
12.07 (s, 1H); 9.85 (broad s;
pyrrolo[2,3-
912 blpyridin-5-v]) 1H); 8.24 (broad s, 1H);
pyRdim—y 8.09 (broad s, 1H); 7.93 (d,
carbamic acid 2-
2H); 7.64-7.32 (m, 7H); 6.91
chloro-benzyl ester
(s, 1H).




carbam c acid 2- 8.09 (broad s,
chl or o- benzyl
wd kos/os@1£006/ 066914 PCT/ EP2005/ 013851

ester

2H) ;

1H); 7.93 (d,
7.64-7.32 (m 7H):

6.91 (s,

- 77 EXe@mER2005/013851

"HNVMR Melting Systematic Nane No. point (C (400

MHz, D6-DMVBO): 8= (2-Phenyl,JH 12.28 (s, 1H); 9.93
(broad s; 1H); 8.44 (broad s, 1H); pyrrolo[2,3 8.28
(broad s, 1H): 8.14 (d, 9- 134blovr|d|n 5-yl)- 2H);
'Eggn&ﬁ& 2H) ; 7.57 (t, ‘arban1c aci d al |yl 1F02N@hﬁ@
R b Pl

- bhenyl-n 1208 (5 tiuono, Gyoases sty 8 2

p . . s, 1H); 7.
(d, 9-14 b]@ysiedird: v 173355 B0 R RS 8 (7
Egrbagl& ailgyh%ﬁgutyl es i HD; Bg? (Eiif &s1HM) ; 3. 90
: D898 (hfbad O'Th): 8.14 (4,
{{2- b3ra( 2- Meblspridin-6400 Mz 2H)6§696|\€[tSs )21-1)) 7.57 ((t
carbamic acid allyl ’ ’ ’
. 1H); 7.12 (s, 1H); 6.23 (m
ester 1H); 5.60 (d, 1H); 5.47 (d,
1H); 4.85 (d, 2H).
(400 MHz, Ds-DMSO): 6=
(2-Phenyl-1H 12.05 (s, 1H); 9.56 (broad s;
eil)’[zs 1H); 8.23 (broad s, 1H);
(@) 3=
914 b]I;};rrrridiz—S—yl)— 8.06 (broad s, 1H); 7.93 (d,

carbamic acid

isobutyl ester

2H);
1H);
2H);
6H).

7.47 (t, 2H); 7.35 (t,
6.90 (s, 1H); 3.90 (d,
1.95 (m, 1H); 0.96 (d,

{2-[3-(2-Methoxy-
ethoxy)-phenyl]-1H-

(400 MHz, Ds-DMSO): 8=
12.21 (s, 1H); 9.77 (broad s;
1H); 8.45 (broad s, 1H);

b}pyridin-5-yl}-
carbamic acid benzyl

ester

pyrrolo[2,3-
L 18.27 (broad s, 1H); 7.74-
9-15 b]pyridin-5-yl}-
o 7.70 (m, 2H); 7.57 (t, 1H);
carbamic acid 2,2-
' 7.14-7.11 (m, 2H); 4.40 (t,
dimethyl-propyl
2H); 4.03 (s, 2H); 3.91 (t,
ester
2H); 1.18 (d, 9H).
(400 MHz, Dg-DMSO): 6=
{2-[3-(2-Methoxy-
thoxy)-phenyl]-1H 12.03 (s, 1H); 9.76 (broad s;
ethoxy)-phenyl]-1H-
xy)-pheny 1H); 8.23 (broad s, 1H);
pyrrolo[2,3-
9-16 8.07 (broad s, 1H); 7.53-

7.33 (m, 8H); 6.94-6.91 (m,
2H); 5.19 (s, 2H); 4.20 (t,
2H); 3.71 (t, 2H).




et hoxy) - phenyl ] -1H 12.21 (s, 1 H); 9.77 (broad s;
pyrrolo[ 2,3 1H); 8.45 (broad s, 1H); 8.27 (broad s,
WA p/066974- 9-15 b] pyridin-5-yl}- 7.70 (m 2H)PCEB005/013851
(t, 1H); carbamc acid 2,2 7.14-7.11 (m 2H); 4.40
(t, dinethyl-propyl 2H); 4.43 (s, 2H); 3.91 (t,
ester 2H); 1.18 (d, 9H). {2-[3-(2-Methoxy- (400 MHz,
D6-DMSO) : 8= etho)cy)-phenyl]-1H 1.2.03 (s, 1H);

E&8mbRL 0ad s; pyrrolo[2]3 1H) 8. 23 (broad s, I¥Mlting
-16_D] pyr i Ystentatiy Name8. 07 (broaﬁl NMRH); 7.93- .
ar N ¢ am'd h9n7vl 7.3B (m 8H): 6 94-6 91 (nl';’othQ—lIC?

.19 (s, 4.20 (t, Oer I\ZH)L CSDliD(tS_ZH). WO

TR sl PO
= {2-[ 4-fidxkEpheny-118- L (brobd @,au{)sww)i, 28)05 '
t hoxy) - phen)%,lré) 8(b agloé (él ij%ﬂ g6é|) (qu)zH); 9-17

yr vol7o[
1 pyri di - 5biayyiding598- ( n 488H(ms agksepprsied from

carbamic acid H20) 4.20 (t, 2H); 3.80 (t,
isopropyl ester 2H); 3.46 (s, 3H); 1.34 (d,
6H).
(400 MHz, CD;OD): 0=
{2-[4-(2-Methoxy- | 8.16 (broad s, 1H); 8.08
ethoxy)-phenyl]-1H- | (broad s, 1H); 7.79 (d, 2H);
pyrrolo{2,3- 7.46 (d, 2H); 7.42-7.32 (m,
b]pyridin-5-yl}- 3H); 7.06 (d, 2H); 6.69 (s,
carbamic acid benzyl | 1H); 5.23 (s, 2H); 4.20 (4,
ester 2H); 3.80 (t, 2H); 3.46 (s,
3H); 1.34 (d, 6H).
(400 MHz, CD;0OD): o=
8.16 (broad s, 1H); 8.06
(broad s, 1H); 7.79 (d, 2H);
9-19 PY”_OI.O[Z’3' 7.06 (d, 2H); 6.69 (s, 1H);
b]pyridin-5-yl}-
4.20 (t, 2H); 3.97 (d, 2H);
3.80 (t, 2H); 3.46 (s, 3H);
2.02 (m, 1H); 1.03 (d, 6H).

OO0 D0 MNUIO (O

9-18

{2-[4-(2-Methoxy-
ethoxy)-phenyl]-1H-

carbamic acid

isobutyl ester

Example 9-20:
[2-(3-Acetylamino-phenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl}-carbamic acid

isopropyl ester

Was  prepared analogously to example 9-2  starting from  3-
(acetylamino)phenylacetylene. In the preparation of the intermediate N-[3-(5-
nitro-1H-pyrrolo[2,3-b]|pyridin-2-yl)-phenyl]-acetamide by cyclization reaction an
higher equimolar amount of base (Potassium tert-butoxide) as in Example 2-2 is

needed:



10

15

20

carbamc acid H2O 4.20 (t, 2H); 3.80 (t, 1isopropyl
ester 2H); 3.46 (s, 3H); 1.34 (d, 6H). (400 WHz,

wEDReDy6918= {2-[ 4- (2- Met hoxy- 8.16 (broad s, 1PQT/EB2008013851

et hoxy) - phenyl ]-1H (broad s, 1H); 7.79 (d, 2H);

pyrrolo[2,3- 7.46 (d, 2H); 7;42-7.32 (m 9-18 b]py

ridin-5-yl}- 3H); 7.06 (d, 2H); 6.69 (s, carbamc

acid benzyl 1H); 5.23 (s, 2H); 4.20 (t, ester 2H);

3pR I(ahon%HNr 33(54€itroSI H-p3Hiblo[ 2,3 18dinG)1)-phé R ] -Mdtamide
%D 3([4 (2 Met hoxy aﬂgﬁ brg%e_\%)sl,)q“@ﬁ 8. 06

et hoxy) phenyl] 1H pyrr ol 0[2 3- (broads 1H); 7 79 (d,

2Phtassitin 1Brtluposided ( D25z, YI0mal) Otas(dide@Hp; a GolﬁﬁoQSQf N-[4-(2-

| %}%B]u % y?}gtéag]\ércfdlg%gl é‘tyngl%h;hényir%%eta?mgz (ﬁl)%SgQ% l?n in a 2:1
1id)xtude. 08 te(tdahy@r}qfuranEamhﬁlreetbylﬁ@mamlde (75mL). The mixture was
[ cakedr AORP @a @'faﬁwﬂomwﬁ }helﬂétrewcrretu%r?wés BohWeli Al RaBroY The

-car mc acid I SOpProp est (¥\ﬁ re are
aﬁ%éﬁwsﬂ poyred é’)@&?rﬁlP@dgl 21 ich e Mo H)% methanol in cthyl

§ ﬁ&@atté/ lt THE B%aﬂl’t@ W«)élr@@&idséhﬁﬁl@d ih ﬁ}adula&o 3% I@ﬁltl@éiﬂ ofigiadl volume
e, |l nter te - - . .
L WReRATh B i SRS repulrant sraes seliwgt fliered paddied to

byffardc | N-434 5-Nitro edt-pyonlodh 3-thpygidn-2ed riphehydl-actamide  OF.01g,
b )(Potassmmtert but oxide) as in Exanple 2-2 is
neeaed WO 2006/ 066914 PCT/ EP2005/ 013851 -79
Preparation of N

[aqﬁ\gwni 400 NiHz PBE-DASD 2,53 b3 .py (i) §); 20.YY X1RhenYl1b-@EE d, J
tg 894(1H d, ] 2.5), 8.24 (1H, s), 7.70 (1H, d, J 7.8), 7.63 (1H, d, J 8.2), 7.50
(1H, app. t,] 7.9), 7.10 (1H, s), 2.15 (3H, s).

MS: M = (ES+) 297 (M+H), 338 (M+acetonitrile), 593 (2M+H), 889 (3M+H)

[2-(3-Acetylamino-phenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl]-carbamic acid

isopropyl ester

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

compound.

'H-NMR (400 MHz, Dg-DMSO): 8= 12.03 (s, 1H); 10.05 (broad s; 1H); 9.53
(broad s, 1H); 8.22 (broad s, 1H); 8.06 (broad s, 2H); 7.56 (t, 2H); 7.39 (t, 1H); 6.73
(s, 1H); 4.92 (heptett, 1H); 2.09 (s, 3H); 1.28 (d, 6H).

The following examples were obtained in analogous fashion as described for

example 9-20:
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WO phiehiont 3- yl et hynyl ) - phenyl ]-acetam de (1. 48QI/EP2005/013851
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16 hours then the tetrahydrofuran was renoved
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(br oad
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, 1H); 7.

9-23

88 (broad s,
[2-(3-Acetylamino-
phenyl)-1H-
pyrrolo[2,3-
b}pyridin-5-yl]-
carbamic acid benzyl

ester

(400 MHz, Ds-DMSO): 6=
12.05 (s, 1H); 10.06 (broad
s; 1H); 9.75, (broad s, 1H);
8.23 (broad s, 1H); 8.09 (s)
and 8.07 (s, together 2H);
7.56 (t, 2H); 7.49-7.34 (m,
6H); 6.74 (s, 1H); 5.19 (s,
2H); 2.09 (s, 3H).

9-24

[2-(3-Acetylamino-
phenyl)-1H-
pyrrolo(2,3-

b]pyridin-5-yl]-

carbamic acid 2,2-

dimethyl-propyl

ester

(400 MHz, Ds-DMSQO): 6=
11.89 (s, 1H); 9.91 (s, 1H);
9.43 (broad s; 1H); 8.09
(broad s, 1H); 7.93 (broad s,
2H); 7.44 (d, 1H); 7.39 (d,
1H); 7.25 (t, 1H); 6.59 (s,
1H); 3.68 (s, 2H); 1.95 (s,
3H); 0.83 (s, 9H).




pyrrolo[2 ,3- 9-21 b]pyridin-5-yl]- 1H); 7.70 (d, 2H);
7.52 (d, carbamc acid allyl 2H); 6.65 (s, 1H); 5.87
W@ 06064014 5. 24 (d, 1H); 5.11 (d, ester 1H); A4PEPEPINS/013851
2H); 1.93 (s, 3H). (400 Mz, D6-DMSO : 6=
[ 2-(3-Acetyl am no- 12.06 (s,gdH); 10.06 (broad
phenyl)-1H s; 1H); 9. 84, (broad s, 1H); 9-22
pyrrolo[2,3- 8.23 (broad s, 1H);: 8.10 (s)
o])ietY] é,qié -5-yl]- and 8.07 (s, toget her 2H); carlq@mn%
gc . B8pstenGlic(NametH) ; 7. 46-'"H-BBIRhl or o- benzy| o
th ANo(m| 3H): 6.74 (s JH): 527 (s_2H): 2 EOIPE(C)
3H) . (4OC MHz, D6- DMSO) : | 60 MHA PALHORISD)RB=n0- 12. 05
(s, 1H); |1&-O6AcHylomdno-ph ?E?Qm@ ; O%Fg]a_,g 75,
(broad s,| LHgheX1R3HpYr 1 fo[2,3-78. 4OTEr oD s, 1m) ;
g.09 (s) | b]pyridi g 5-yl ] 953ndb1$acﬂ)7s(§H)t dgex her 2H);
dar bam c |aci & $-7.56 16N I—i)H 4 34 (m ester
GH) 95, 74 (Siptidi-s3129 £ *’%%-g )5 83% bad
[12- (3- Acqtyl gmi ng &?3 D83 NB); 65;ﬁﬁeny| )-1H
11. 89I ([Sz fgé,gﬂgmm Lm, 698 3, (bnoad1sg, m): g. gg
pyrrol o , 81m YT [ ; .
(broad s,| carbagic acid 5}-13 2Qigl) S ?fﬁﬂg%g (Sil—l); 7.39
(id, 9H).
(400 MHz, Ds-DMSO): 6=
[2-(3-Acetylamino- | 11.87 (s, 1H); 9.89 (broad s;
phenyl)-1H- 1H); 9.42 (broad s, 1H);
9.26 pyrrolo[2,3- 8.05 (broad s, 1H); 7.90
b]pyridin-5-yl]- (broad s, 2H); 7.41 (d, 1H);
carbamic acid ethyl | 7.37 (d, 1H); 7.22 (t, 1H);
ester 6.57 (s, 1H); 3.98 (q, 2H);
1.92 (s, 3H); 1.11 (t, 3H).
(400 MHz, Ds-DMSO): 8=
i 12.05 (s, 1H); 10.05 (broad
[2-(3-Acetylamino-
s; 1H); 9.70 (broad s, 1H);
phenyl)-1H-
8.22 (broad s, 1H); 8.07
pyrrolo(2,3-
9-27 o (broad s, 2H); 7.56 (t, 2H);
b]pyridin-5-yl]-
o 7.39 (t, 1H); 6.74 (s, 1H);
carbamic acid allyl
. 6.03 (m, 1H); 5.39 (d, 1H);
o 5.26 (d, 1H); 4.64 (d, 2H);
2.09 (s, 3H).
(400 MHz, Ds-DMSO): 6=
[2-(3-Acetylamino- | 12.03 (s, 1H); 10.05 (broad
phenyl)-1H- s; 1H); 9.59 (broad s, 1H);
9.28 pyrrolo[2,3- 8.22 (broad s, 1H); 8.07
b]pyridin-5-yl}- (broad s, 2H); 7.57 (t, 2H);
carbamic acid 7.39 (t, 1H); 6.73 (s, 1H);
isobutyl ester 3.90 (d, 2H); 2.09 (s, 3H);
1.98 m, 1H); 0.96 (d, 6H).
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di met hyl -propyl 1H); 7.25 (t, 1H); 6.59 (s, 1H); 3.68
(s, 2H); 1.95 (s, ester 3H); 0.83 (s, 9H. WO

wQOM6Hep6O014 PCT/ EP2005/ 013851 -81 Exanpl e- MCT/EPZPOS/013851

Systematic Name 'H-NMR No. point (C

[ 2-(4- Acetyl am no- (400 MHz,- 86- DMSO) : 8= phenyl)-1H

11.92 (s, 1H); 10.07 (s, 1H); 9.53 (broad s; 1H);

8.19 yrrolo[2,3 (broads, 1H); 8.02 (broad s, 9-25

b]%sngs-&-sw ] carbanmic acid 2,2- 1H); 7.83 (d, 2H); |

7. BS(3ADifl @t pHenyi® 368imillilo[4,3- 1 by didin-6-fi ic REPY

2I—.I2Q;5( 2. Cf6 %s, p3I—|§1};71¥-0. 96 (s, es@é? QW.QI]?E%BM,

DO BURRY S8 [ 2- (3- Acetyl amino- 11.87 (s, 1H): 9.89

(broad s; phenyl)-1H 1H); 9.42 (broad s, 1H); 9-26

_[--8_.5__od__1H);7._q{.. _

g%ggﬁ?’gu I%I-f%-o Al Pge't’éfégztr%sflzﬁlﬂlflazﬂ[ﬁ’g 1gyridipg . car bani c

acid ethyl 7.37 (d, 1H); 7.22 (t, 1H); ester 6.57 (s,

1H)Go 'ﬁ%ﬁéﬁmipg?_-hitrolpﬁgﬁﬁé’an& '_895 ]g %,Jl-c(ihhor%l;%ﬁzaldgﬁ}gcpe were
stitred 1n 60 m(P)riitrob_enzene at 160 C for 26 hrs. The solvent was removed under
vacuum and the residue dissolved in 40 ml pyridine at 60 C. The solution was
cooled in an ice bath. Precipitated product was isolated by filtration and dried to
yield 0,5 g of the title product.

b) 6-amino-2-(3,4-Difluoro-phenyl)-3H-imidazo[4,5-b] pyridine

60 mg of the above nitro compound were hydrogenated for 2 hrs at room
temperature in a mixture of 15 ml methanol and 15 ml THF over palladium on
charcoal. The catalyst was filtered off and the filtrate evaporated to give 56 mg of

the title compound, which was used directly in the next reaction step.

[2-(3,4-Difluoro-phenyl)-3H-imidazo[4,5-b] pyridin-6-yl]-carbamic acid
isopropyl ester

50 mg (0,16 mmol) of the above amino compound in 1 ml dry NMP were treated at
room temperature dropwise with 0,16 ml (0,16 mmol) of a 1M solution of
isopropyl chloroformate in toluene. After stirring for 3 hrs the solvents were
removed under vacuum and the residue purified by preparative HPLC/MS, yielding
30 mg of the title product.

'H-NMR (400 MHz, Dg-DMSO): & = 9.87 (broad s) and 9.74 (broad s, together
1H); 8.38 (s, 1H); 8.20 (m, 2H); 8.04 (broad d, 1H); 7.67 (q, 1H); 4.94 (m, 1H);
1.29 (d, 6H).
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[2-(3-Acetylam no 12.05 (s, 1H); 10.05 (broad s; 1H);
9.70 (broad s, 1H); phenyl)-1H 8.22 (broad s, 1H);

W®2®86/06q9¥4 rol o[ 2,3 9-27 (broad s, 2H); 7.56 (tPCREP2005/013851

bl pyridin-5-yl] 7.39 (t, 1H); 6.74 (s, 1H);

carbamc acid allyl 6.03 (m-8H); 5.39 (d, 1H); ester

5.26 (d, 1H); 4.64 (d, 2H); 2.09 (s, 3H). (400 MHz,

D6-DVBSQ) : 6= [2-(3-Acetylamno- 12.03 (s, 1H); 1.0.05
le 0nZnyl)-1H s; 1H); 9.59 (broad s, 1H): 9-28

(
pyrriat [@[182(231'1‘16&102(; e(}Q‘l Afind] 31ﬂﬂoro%hgz¥lg 3H21£Budazo [4,5-

(b d
b%ﬁ%ﬁf‘ﬂdﬁ%g 8“%”’3’9“%? Siﬁl)"PYJG’StFS (s, 1H); isobutyl
ester 3.90 (d, 2H): 2.09 (s, 3H: 1.98 m 1H): 0.96

L“(’;SFDU VQ—(%ang-o 1m14dazocﬂ_/ Ebp%grq 1/n(-) -%l 5 engrl?-%_is-(z-methoxy-

(4 [P

[2 ,Mnmefl uor o- phenyl ) - 3Hi m dazo[ 4, 5- b] pyri di n- 6-yl

]-carbamic acid isopropyl ester a)

4-Ii)|fl uor o- phenyl )-6-nitro-3Hi m dazo[ 4, 5-b] pyrid
pé-Ljflpom-phen) o nBrad i rigidaspt4, sHbheyrigtin, 00, D5mb NMP

3add dj5fi ig&ﬁi(@bﬁé’tlﬁ%%@ﬂ@lod&n% MWere l%até’drtsqﬂ) @2 With mvl\'gng for 18 hrs.

benzene  at rs. The sol vent
T GO R e sReal e pacimed: opedre putted by
nkhnoymateliraghyat fir60 of. silldaeins dichidromew@se / methanol mixtures, and

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

(2-{4-[Bis-(2-methoxy-ethyl)-amino] -3-fluoro-phenyl}-3H-imidazo[4,5-
b]pyridin-6-yl)-carbamic acid isopropyl ester

The above nitro compound was hydrogenated to the amino compound and
subsequently reacted with isopropyl chloroformate as described for 10-1 to give the
title product.

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

Example 11-1:
3-(6-Isopropoxycarbonylamino-3H-imidazo[4,5-b] pyridin-2-yl)-benzoic acid

was prepared starting from 3-carboxybenzaldehyde and 2,3-diamino-5-
nitropyridine as described for 10-1. In the final step, after reacting with isopropyl
chloroformate in NMP, the reaction mixture was treated with 100 mg sodium
hydroxide and 1 ml water for 1 hr at room temperature. The crude product was
precipitated by addition of 30 ml water and filtered off. It was further purified by
dissolving in 50 ml aqueous sodium carbonate solution and washing with

dichloromethane. The carbonate solution was acidified to pH 2-3 by addition acetic
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cooled in an ice bath. Precipitated product was
isolated by filtration and dried to vyield 0,5 g of

w0 b@oéddlie product. 10 b) PCT/EP2005/013851

6- am no- 2- (3, 4-Di fl uor o- phenyl ) - 3Hi m dazo[ 4, 5- b] pyri d
ine 60 ng of the above nitroggonpound were
hydrogenated for 2 hrs at room tenperature in a

m xture of 15 m nmethanol and 15 ml THE over pall adi um

?_Elclid GRRdrgoRland Téxeracl akiits alchmoﬁqédhhﬁé €TheodichidRééthéne phase
Iltrate

vapor at of the title
c?ﬁ’ﬁb%"ﬁﬁﬁfag?ﬂhtgcghve\één fetg g‘ﬁ? y ‘in the next reaction
step 15 [2-(3,4-D fl uoro- phenyl) 3H i m dazo

PO s Ot B R
NP O3 (s (1, g0 Bt or UL v B 109 (4 1HD;
04])@ (Hﬂ 164811 @el). of a 1M sol ution of isopropyl

loroformate in toluene. After stirring for 3 hrs the
sol vents were 20 renpved under vacuum and the residue
pEkarhpled1iy preparative HPLC/ MS, yielding 30 ng of

I rod H N - 2D =,9. 87
( DFdR 2 2ferBR 8Pk Semo B AR Eno B RS- g3 gig o Pls-
1b)pyridlir26-ylrgarbsinic 881d040];(rbp}da®ted 1H); 7.67 (q, 1H);
4.94 (m | H:; 1.29 (d, 6H). WO 2006/ 066914
PCT/ EP2005/ 013851 -83- Exanpl e, 10- 2; [{) Bi s-
- At id7emmal) of Eisiask from- @P(Pfaaleoﬂphéh§/|r?1@m M e {reated
[ ith-180hg py11 @hrfolf-1yIF kabahidadiirsidagdi€lat 9OBT RyerEtecor 2 hrs.

‘f‘é@ ErbPbt el feiostd i dimgthes R OB 1t fdAeq.2nd stirrigg, was
en(yxht}miﬂt'dsfel( 2hreeThesolven® was hgnhgvedminder @cbum, the residue dissolved

11{ 3 ]c?b% Hﬁrp/g a%ew{%.l:%%m %&@?gﬂ sbﬁnu%%%%n%e bJomffo'nd The

oxyet
wércélqﬁ@@tff%nfopiw CWWtHV@PFq{? ngnfortheg rﬁ?lgue purlﬁed by

Veh@indt&gripttyesd dlic iMRi@ldreRRNR He/MitdamoY AGktdrasand t he
resi due purlfled by chromatography, first on silica

i n dichloronethane / nethanol m xtures, and 10
S Wi 6 ugndfitiie tiste prodpar at i ve HPLC. Yield 42 ng of the
title product (2-{4- [Bis- (2- msthoxy et hyl ) - am no]

- 3-fl uoro-phenyl }-3H i m dazo 5-

H-NMR (400 MHz, Ds-DMSO): 6 = 9.8 (broad s, 1H); 8.67 (s, 1H); 8.49 (broad

s, 1H); 8.38 (s, 1H); 8.29 (d, 1H); 8.20 (s, 1H); 7.98 (d, 1H); 7.66 (t, 1H); 4.95 (m,
1H); 4.35 (m, 1H); 3.49 (m, 4H); 3.29 (s, not separated from H20); 1.29 (d, 6H).

Analogously was prepared:

{2-[3-(3-Methoxy-propylcarbamoyl)-phenyl]-3H-imidazo[4,5-b] pyridin-6-yl}-

carbamic acid isopropyl ester

"H-NMR (400 MHz, Dg-DMSO): & = 13.12 (broad s) and 12.00 (broad s, together
1H); 9.78 (broad s, 1H); 8.66 (broad s, 2H); 8.38 (s, 1H); 8.29 (d, 1H); 8.20 (s, 1H);
7.95 (d, 1H); 7.65 (t, 1H); 4.95 (m, 1H); 3.41-3.30 (t and m, not separated from
H20); 3.26 (s, 3H); 1.80 (m, 2H); 1.29 (d, 6H).
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b] pyridin-6-yl)-carbam c acid isopropyl ester The
above nitro conpound was hydrogenated to the am no

wa@ewpoerdtd and 15 subsequently reacted w th i seEI/BP3D5/013851

chl oroformate as described for 10-1 to give the title
product. 'H NWVR (400 MHz, CD36D): 6 = 8.27 (broad s,
2H); 7.79 (m 2H); 7.14 (t, 1H; 5.02 (m 1H); 3.61

82!; 3.35 , t ted from M ; 1.35 (d,
éma > (1i 1nozosepara e ro OH) (
l. l - -

5-b] pyri 2nzol ¢ aci
st‘sé’lpf‘?HY efl¢lom 3 car boxybenzal dehyde and 2, 3 d| am no- 5-
ni tropyridi ne as described for 10-1. In the final

SR TGRSO, o EEBEBBL s B 1

sodi um hydroxi de and 1 m water for 1 hr at room

t The. f.yd S, 2 reci pj tated hy.
il it as SSCrIc 1 RUGIIBE 1S taf 1o (- o Fopyrifine-4-
f gerbp¥ylicagidiand@sB -diaminio-Sswtropyridine 50 ml  aqueous

sodi um car bonat e soI ution and washing with

dbfg]l_(?r thane g carbonate sol ution was acidified

t : Yéﬂjd‘i‘f*l ho-aaupe-SHrigniderd#.og0p rdine

PCT/ EP2005/ 013851 -84 acid and HCl, and extracted

Wi hl th
ovpaP 4T b TR EOG o TR a e e PR BB opy Ry o

| (de@nmfor@@mwsm S = 13.50 (broad s, 1H); 9.76

(broad s, 1H); 8 84 (s 1H) 8 37 (s) and 8 33 (d,
et h r. 2H); ; 60 (t,
1&!? 1‘2F °9L2|Yr{‘1ﬂ1 4J)F1I) 3H1m’2§al(0é|4 51‘5’H-BYIKERMI -earbam.?c acid
{ BopibplyRestdat hoxy-
| - met hoxynet hyl - et hyl car banoyl ) - phenyl ] - 3Hi m dazo
[4,5- b] pyridin-6-yl}-carbam c acid isopropyl ester
2Bangr{pdred7iromoihe abbvd hmiac cempowid exdiiglpeopll <Rlordfodmate as

nhesglrlye%n%}al |(?n gated 1.0 with 18 ng (0,11 mmol)

-car dazole at roomtenperature for 2
hrs. 13 ng (0,11 nmol) 2-am no-1, 3-di met hoxypropan

WEH eV IIRA@do andz, 35 L DMt Bas] 3, Wﬂ}rbzm‘%danfdoﬁ £ (%?éad Itjfgether

o S o B Dot e T . Sl o ) .27
s el I SCid (bevatse asdB.U2 (oroad Thegetkirah )pa.osrehNENR 10938 E5H).

was evaporated and the residue purified by
Example 12-2:
{2-[2-(3-Methoxy-propylamino)-pyridin-4-yl]-3H-imidazo[4,5-b] pyridin-6-yl}-
carbamic acid isopropyl ester

a) (3-Methoxy-propyl)-[4-(6-nitro-3H-imidazo[4,5-b] pyridin-2-yl)-pyridin-2-yl]-
amine

1,20 g (4,35 mmol) 2-(2-Chloro-pyridin-4-yl)-6-nitro-3H-imidazo[4,5-b] pyridine
in 12 ml dry NMP and 1,18 g (13 mmol) 3-methoxypropylamine were heated to
200 C in a closed vessel in a microwave reactor for 30 min. The solvent was
removed under vacuum and the residue dissolved in a mixture of 20 ml ethyl

acetate and 30 ml 5% aqueous HCIL. The HCI phase was separated and brought to
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15 chromat ography on silica in
di chl or onet hane/ net hanol m xtures. Yield 5 ng of the

wa 2aob/esqoroduct ' H-NVR (400 MHz, D6-DMSO): S = BCBOP2005/013851

(broad s, 1H); 8.67 (s, 1H); 8.49 (broad s, 1H); 8.38

(s, 1H); 8.29 (d, 1H); 8.20_¢s, 1H); 7.98 (d, 1H);

766 (t, 1H); 4.95 (m 1H); 4.35 (m 1H); 3.49 (m
3.29 (s, not separated fromH20); 1.29 (d, 6H).

291kﬁfh’;gEHOH ¢l addresh BF @BAE eskmoRXA Mt e alldlink a{p?eous phase was

[ Qthgas Vﬂl)‘}f ﬁéhloﬁr%rg lh%:ger té)‘gaoﬁ%‘i-r%rcg hg:% | 465 8’%;‘%@%‘31@%{{) g}d dried.
‘(ﬁ%dw‘om%@wﬁ@bf 1 resid@e di2silibr i0adhg hcante/methanol

12 bro e 9.78 (broad s, 1H);

f rg%vegggm%?ﬁj‘% %’Hggm(d%%tlm 8.29 (d, 1H); 8.20
(s 1H); 7.95 (d, 1H); 7.65 (t, 1H); 495(m 1H);
3 A . .
b é1§(3”>§24 %o%laﬂﬂ%o)?@?ﬁ%ﬁ#ﬁﬁ%ﬂ%&dg/ <04, bip)a'ﬁhﬁ-%

F’E‘F’QOOS/ 013851 -85- Exanple 12-1:

[2 (2-Chloro-pyridin-4-yl)-3Himdazo[ 4, 5-b] pyridin-6-
y carbam c acid |, ester a - o
{shesiasr sy ePaphund §R FASH4 FEh Son Moo i depcribegiin example
py+li dhidrpeir Biedihg chropeaiogdplasordebarinledy] d@tategxattpinel dhixtures.
starting from 2-chl oropyridi ne-4- carboxylic acid and
2, 3-di am no- 5- nltrop£|d| ne. b)
2 Yied 390 g of hgrtitlgiprodusy| ) - 6- ami no- 3H- i mi dazo[ 4, 5- b] pyr
i di ne was prepared by reduction of the above nitro

1 VR8I 8 e eioba Ry FPuiin A o At g P -

pydrbainic&id/dsdproparsedi ¢ aci d i sopr opyl ester was
prepared fromthe above am no conpound and isopropyl
chloroformate as described for exanple 10-1. 'H NWR

( 40D mgHB,57D6 mPBY) the @bavelgnigo coptrvadd yeradigsaded4d 3 ml NMP

(Bh@afkagd $0@&E BRI 0355 ]nlﬂ) of g 1% &)th%d((ﬁ% ﬂﬂﬁiol? (ﬁjisopropyl

(broad s, together 1H):
gcbyrof?gnatg_p.])\ tolgerieg Stlﬁrruafawa% 60[&%6@ aizo?rBrtsxalaelgture 'for 2 hrs,
t aget Methaddl) andda B Mof Tbh¢. alnmOnib dver®blfided and the mixture was

stirred for another hr. Evaporation and chromatography on silica in ethyl

acetate/methanol mixtures gave 88 mg of the title product.

'H-NMR (400 MHz, Ds-DMSO): § = 13.59 (s) and 13.08 (s, together 1H); 9.87
(broad s) and 9.73 (broad s, together 1H); 8.39 (d, 2H); 8.21 (s, 1H); 8.13 (t, 1H);
7.21 (d) and 7.17 (dd, together 1H); 6.79 (dt, 1H, exchanges with D20); 4.94 (m,
1H); 3.43 (t, 2H); 3.34 (m, not separated from H20); 3.25 (s, 3H); 1.81 (m, 2H);
1.29 (d, 6H).
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Exanpl e 12-2: {2-
[ 2- ( 3- Met hoxy- propyl am no) - pyri di n-4-yl]-3Him dazo

WO 2006/08091pyri di n-6-yl }- carbanmi ¢ acid i sopr opyPCEEPB®N5/013851

20 a) (3-Methoxy-propyl)-[4-(6-nitro-

3H i m dazo[ 4, 5-b] pyri di n-2-ylg§7--pyri din-2-yl]- am ne
1,20 g (4,35 mmol)

2-(2- ChI oro-pyridin-4-yl)-6-nitro-3H i mdazo[ 4, 5-b] pyr
i dilstef References mi dry NWP and 1,18 g (13 nmmol )

3- met hoxypropyl ani ne were heat ed to 200 Cin a closed
vessel in_a mcrowave reactor for 30 min. The sol vent

e 12t ko wbdl- dvegee el Binirh (3PQR) 6BE6&si due di ssol ved
' rBa@tlImR(I,léf 8., Urgdfic PlocERAYDev. 2G 26004 222885 30 M 5%

d and b ht

GBS e PRSP RRIERT DS o Py ouht
b)Boa(dfdiBtH aat abf]. Clhmclnvanmain|i1892)Tlee2-abkal i ne aqueous
p'@ﬁ% W%haleﬁd’é@@h@% %n_{)l%gd%}bo 5@ hane, and the

ani ¢ "pha ried. Evaporation
cRiFr Bitateby)r MMyCal. 4 h99 883-8% on silica in ethyl

a;EﬂlsaIEfM rratamapgtol CRert. W78$198Y fo738{hspu of the title
p?&(ggl k?@tﬁ %'2)’ pTﬁfﬁheg‘fﬂ“rﬁf) (2008 48444891 ] - 3Hi i dazo

[M]Ssbka}}py\m ﬁu:ﬂ] Boneyizla(lmm 4Bhetqgbove nitro corrplound was
| in exanple 1-1
an p’url 51 Ipcer 8?2%@;3%%9 gﬁ%l ca in ethyl
aé’étﬂaﬂeﬁhdt,hhhd\ﬂedn%(%&lééﬂ 2¥7eld 360 ng of the title
prs tT]-Qt 1., Expert O
a xpertpr%lg nvestlﬁos)ru S 1()(920 2113%7 133H—| mi dazo

?’d"}gﬁ"r% 81111 16pgane lge(ﬂ?)‘%ﬁhlé éiad |sopropyl est er
186r1mi’g) (Q.ebal., mlel (pd91§ bgs-adove am no compound were

E‘%? P \;ﬁ% | %ﬂﬁo(%gd%% tcglp ? ggg}lgrﬁl\échtegtlcgl gaSltSS Verlag
chl or of or hiatvetmarﬂhlmue%ea (\BCAD i Aigichgsomont i nued at
" 900t OSSRk 2. B epdS ben meLhanol and a few

conc. anmmoni a wer e ad the m xture was
strPR bl drgtdsdhatmacobpaindt £000h4&mP5chr onat ogr aphy

OMs@ji, IMG3.0rB.Cehy b8 (@g@@}%g@[g@bhanol m xtures gave 88

| e product. 'H NVR (400 MHz, D6-DVSO): 6
mé}]? 0%(%?4%88 nd 13.08 (s, together |H); 9 87 (broad

sPSanhb22638 (broad s, together 1H); 8.39 (d, 2H); 8.21
($veist k) et &f:, F Tl 1nvEd) 113 (2004) 885-894

WO 01/00213

WO 01/94341

WO 02/016352

WO 02/083668

WO 02/092573

WO 03/004492

WO 03/035065

WO 04/024897

WO 04/041823

WO 04/085436
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20 7.21 (d) and 7.17 (dd, together IH); 6.79 (dt, 1H,
exchanges with D20); 4.94 (m 1H); 3.43 (t, 2H); 3.34

w@ mosnadisepar ated from H20); 3.25 (s, 3H); 1.BA1/€P3005/013851

2H); 1.29 (d, 6H). WD 2006/ 066914 PCT/ EP2005/ 013851
-87- List of References Avizgenyte, E., et al., Nature
Cell Bio. 4 (2002) 632-638 Bastin, RJ., et al.,
Organic Proc. Res. Dev. 4 (2000) 427-435 Biscardi,
J.S., et al., Adv. CancepatBgscClaitfis (2000) 61-119 5
Boyce, B.F., et al., J. din., Invest. 90 (1992)
1622-1627 Cai, S. X, et al, J.Med.Chem 40 (1997)
3679 A c3mP6undhdconlding to BriRulalet al ., Ml . Cell. 4
(1999) 915-924 Ellis, L.M, et al., J. Biol. Chem 273
(1998) 1052-1057 WMagdol en P., et al., Tetrahedron 57
(2001) 4781-4785 ,100M ss M, et al., Bone 24
(1999) 437-449 Neﬂn J\i?( e n. Cancer Res. 8
(2002) 2430-2436 Paul gR, gt al|., R'Med. 7 (2001)
222-227 Sawyer, T., et al., in. Investig.
Drugs 10 (2001) 1327-1344 SchWartzgerg, P.L.,
Oncogene 17 (1998) 1463-1468 15 Soriano, P., et al.,
Cel | 64 (1991) .693-702 Statprm@alH, | and Wernuth, G,
(editors), Handbook of Pharmaceut i cal Salts, Verlag
Hel vetica Chimca Acta (VHCA), Zurich (2002) Stal ey,

C. A ,wkekin, Gowth Differ. 8 (1997) 269-274 Susva, M,
et al., Trends Pharmacol. Sci. 21 (2000) 489-495 20
Tsuji, M , J.Og.Chem 68 (2003) 9589-9597 US

2004/ R242883 is WPhdnyl gRrupGiphiondliyssubSitptedtwigh ., J. i n.

| nvest. 113 (2004) 883824 MR, MO HhR0 22 BN 8434 iy,
WD 02/ 016352
-O-heterocyclyl, -S(0),NH,, -X-alkyl or-Y-cycloalkyl;
or a heteroaryl group optionally substituted with
halogen, nitro, amino, heterocyclyl or -Z-alkyl;
and all alkyl groups are optionally substituted one or several times
by halogen, hydroxy, alkoxy, amino , alkylamino,
dialkylamino or alkylsulfonyl;

X is a single bond, -NR-, -O-, -S-, -CH,-5(0),NH-, -NHS(O),-,
-S(0O),;NH-, -5(0);-, -5(0)-, -NRC(O)- or -C(O)NR-;

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

one or several times by halogen or alkoxy;

R? is alkyl, halogenated alkyl, alkenyl, alkynyl, cycloalkyl
or phenylalkyl, wherein the phenyl group is optionally substituted
one or several times by halogen, alkyl, alkoxy, halogenated alkyl,
halogenated alkoxy or cyano;
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WD 02/ 083668 WO 02/092573 WO 03/004492 30 WO
03/ 035065 WO 04/024897 WO 04/041823 WO 04/ 085436 WO

wQOM6Hep6014 PCT/ EP2005/ 013851 -88 Patent C aP@EEPDNS/#13851

conmpound according to fornulal, RR-"0 NA O1-- C
\> R rN NH formula | 5 gherein, R is a phenyl
group optionally substituted w th hal ogen, cyano,
nitro, amno, -C(O CH, heterocyclyl, -0-heterocyclyl,
-S(OZNH2i - Xs akkylorenr-Y-cycl oal kyl;  or a heteroaryl
group optionally substituted with 10 hal ogen, nitro,
am no, heterocyclyl or -Z-alkyl; and all alkyl groups
ar e ofidi atindlatniagubisdlly hudepchbbnaltothesetier al tines by
hal ogen, hydroxy, al koxy, am no, alkylamn no,

di al kyl am no or al kyl sulfonyl; X is a single bond,
AR, Therompo@nds acchiRlis ®) i 1, wherdt 0) 2-, 15

- S(0)RNH-, 10h refer.
B o A e p G Y g

R is hydrogen or al kyne oGk é'f“r“rs alkyl is
optional |y substitut edlogemenieb, Seviey &l(O)ORE seteyocyclyl,

hal ogen or al koxy; -$(0),NH, -X-alkyl;

or a heteroaryl group optionally substituted one or two times with

halogen, heterocyclyl or -Z-alkyl;

and all alkyl groups are optionally substituted one or two times by

hydroxy, alkoxy or dialkylamino;

X is -NR-, -O-, -S-, -NHS(O);-,
-5(0);-, -5(0)-, -NRC(O)- or -C(O)NR-;

Z is a single bond or -NR-;

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

one or two times by alkoxy; and

R is alkyl, halogenated alkyl, alkenyl, alkynyl, cycloalkyl
or phenylalkyl, wherein the phenyl group is optionally substituted

one or two times by halogen.

3.  The compounds according to claim 1, wherein
R' is a phenyl group optionally substituted one to three, preferably
one or two times with -X-alkyl; wherein the alkyl group is
optionally substituted one or two times by alkoxy;

X is -O- or -NRC(O)-;
R is hydrogen;
R? is alkyl, alkenyl

or phenylalkyl, wherein the phenyl group is optionally substituted

one or two times by chlorine; and

A is =CH-.
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20 R2 is al kyl, hal ogenated al kyl, al kenyl, alkynyl,
cycl oal kyl or phenyl al kyl, wherein the phenyl group is

womososald y substituted one or several tinmes BYI/EP2005/013851

hal ogen, al kyl, al koxy, hal ogenated al kyl,

hal ogenat ed al koxy or cyano;q9oWMO 2006/ 066914

PCT/ EP2005/ 013851 -89- Ais =CH or =N-; and all
pharmaceutically acceptable salts thereof. 2. The

CONP oA BStGp @@rﬁpicdbﬂ&l t@cfdl@lﬂﬁelbcteuﬁﬁ%ﬁﬁﬂﬁ gidup &)n]?wﬁ oy |
g U9 Skt S RSt B o P

O)O—| het er ocycl yl ) 2NH2i - X- al
het erl@alPyi2-Metary- éwahw?s%wrrpm (24 H)é“‘BP 'Sl
ti mescaybalnhic aflaliR@espyl edrer ocyclyl or -Z-alkyl; 10 and
all alkyl groups are optionally substituted one or two

ti ”es(Z%enE]Nfllrlq%rYpol(ﬁb@odﬂgg/ﬁﬁmdﬂ gek')ﬂlﬁﬁh@@old %ZLcﬁmehﬁl

NRC( O )- or
C(O)NRPY eBhis a single bond or -NR-; 15 Ris
hydr ogen or al kyl, wherein the alkyl |s optlonal

subst 13-(4- @M@Wﬁh@wpﬂﬂmﬁklﬁwm%w blgweidme5yE-

al kylaarg@,lngggaqgﬁ,qje@grkyl al kenyl , al kynyl, cycl oal kyl
or phenyl al kyl, wherein t he phenyl group is optionally

subst if yf ?QM&H ihd 'eﬁ'ﬁ?—lhy ?619&33“19 fa-53D
ﬁgp :ﬁgé% IS a henyl

conpoun s accor Wher ei n
gr oupcaélmmléﬁaﬁlawseétﬁ’étltut ed one to three, preferably

one or two tinmes with -X-alkyl; wherein the aIE%
gr oupt2r$-(2oMkettoraiethpxg)iphenyi] utfédn‘/méO[éﬁ hlppridinreesll b

al kox&ﬁrba?ﬁnc%mdgthy@&ter[\'Rc(O) 25 R is hydrogen;

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

carbamic acid allyl ester;
(2-Phenyl-1H-pyrrolo[2,3-b] pyridin-5-yl)-carbamic acid benzyl ester;

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

carbamic acid isobutyl ester;

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

carbamic acid 2-chloro-benzyl ester;
(2-Phenyl-1H-pyrrolo[2,3-b] pyridin-5-yl)-carbamic acid ethyl ester;

(2-Phenyl-1H-pyrrolo[2,3-b] pyridin-5-yl)-carbamic acid 2-chloro-benzyl

ester;
(2-Phenyl-1H-pyrrolo[2,3-b]pyridin-5-yl)-carbamic acid allyl ester;
(2-Phenyl-1H-pyrrolo[2,3-b] pyridin-5-yl)-carbamic acid isobutyl ester;

{2-[3-(2-Methoxy-ethoxy)-phenyl]-1H-pyrrolo[2,3-b] pyridin-5-yl}-
carbamic acid 2,2-dimethyl-propyl ester;

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

carbamic acid benzyl ester;
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R2 is al kyl, alkenyl or phenylal kyl, wherein the
phenyl group is optionally substituted one or two

WO 20we®6d9y4 chl ori ne; and A is =CH . WO 2006/ 066BAHEP2005/013851

PCT/ EP2005/ 013851 -90 4. A conpound according to
claim3 selected fromthe greup consisting of.

(2- Phenyl -1 Hpyrrol o[ 2, 3-b] pyridin-5-yl)-carbam c acid
i sopropyl ester;

{2-134434 waxaxyeétla@xw c]m@hﬁmﬂH] pykFblB}23-0| ;g,hanssbl Pyri
din-5-yl }- carbhamc i sopropyl ester;

(2- Ph%ﬁéJHWCﬁgﬂy¥¥¥W §;§3b]pyr|d|n 5-yl)-carbanic acid

2, 2-di met hyl - ester

[ 4- (2i%4ﬁ§>k\§letg@)%%w%wéww1§ 1 Frpyrgle F2o3-81 pysidin-ppyl)-
pyri didbanitlatid-befn)] bass ¢ acid ethyl ester; {2-

[ 4- (2- Met hoxy- et hoxy) - phenyl] -1Hpyrrolo [ 2, 3-Db]

pyri di | 2,58} 1}-
o R o b Iy R p It 2, Bl )
2, 3- HParRicarid-ispby StE"arbamc acid ethyl ester; {2-
3-(2- Met hoxy- et hox henyl] -1H pyrrolo

2,3-B @Ac@ylnmmwpgenyga%mr@hﬁ% Pcblaytidin-Seylf wprbamic acid
2- Phgg,lp§hggyrrolo[2 3-b] pyridin-5-yl)-carbam c acid
enzyl

3-(2 0 h

S 5.yl gé\@fc gr%gl?nﬁg&aéﬂ%lyﬂ ﬁgﬁ;‘ty}ro E)?l?&[l% ;?ﬂ RLY¥Aididd

[ 3- ( 2alibesigxy - et hoxy) - phenyl] -1FprrroIo [2,3-b]
pyridin-5-yl}- carbam c acid 2-chloro-benzyl ester; 20

( 2- PhEn{a-Atdtylpyina bodr]) 3L pyynolad 2 3= fﬂpymdmc%vlﬂ)amb@rrmwd 2-

et hyl t
(2- Phgﬁé{ Fﬂv f?fglo[z 3-b] pyridin-5-yl)-carbam c acid

2-chl

(2 BT AR nin PR 5L myyrolof? a- Pyl garbamic acid
al | y] bersylegster;

(2- Phenyl -1 H pyrrol o[ 2, 3-b] pyri di n-5-yl)-carbam c acid
i sobuf3r3-ast¢tglamin@phenyl)-1H-pyrrolo|2,3-b]pyridin-5-yl]|-carbamic acid

{2 [32§%1H§H59é¥n%igﬁ§y) phenyl ] - 1H pyrrol o[ 2, 3-b] pyri

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

[
[
[
[
(
b
[

2,2-dimethyl-propyl ester;

[2-(3-Acetylamino-phenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl]-carbamic acid
ethyl ester;

[2-(3-Acetylamino-phenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl]-carbamic acid
allyl ester; and

[2-(3-Acetylamino-phenyl)-1H-pyrrolo(2,3-b] pyridin-5-yl]-carbamic acid

isobutyl ester.

5. The compounds according to claim 1, wherein
R is a phenyl group optionally substituted one to three, preferably
one or two times with
fluorine, nitro, amino, -C(O)OH, heterocyclyl,
-S(0),NH,, -X-alkyl; wherein the alkyl group is optionally

substituted one or two times by hydroxy, alkoxy or dialkylamino;
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carbam c acid 2, 2-di net hyl - propyl ester;
{2-]3-(2- Met hoxy- et hoxy) - phenyl ] - 1H pyrrol o[ 2, 3- b]

wWEb/déaatH-yl } - carbam c acid benzyl ester; WPCT/EP2005/013851

2006/ 066914 PCT/ EP2005/ 013851 -91 {2-

[ 4- (2- Met hoxy- et hoxy) - phenyl ¢, - 1H-pyrrol o [ 2, 3-Db]
pyridin-5-yl} - carbam c acid isopropyl ester; { 2-
[ 4- (2- Met hoxy- et hoxy) - phenyl ] -1H-pyrrol o [2 3- b]
pyri dgn- 5-yl }is :NRarbanss -Heisgopenzyl ester;

{2-[4-(2-Meth et oIo[23b] ri
Gin5oyi ) carbahcoaiar g bi <SP >
[2-(3- Acetyl am no- phenyl ) - 1H pyrr ol

pyri din-5-yl]ish K@P%}ﬁréllﬁ’él@er%gélﬁﬁWI‘S ‘&g’l"é?uy substituted
[ 2- (4- Acetyl ajfien+pb €k by 3oy r rol o [ 2, 3-b]
pyridin-5-yl] -carbamc acid 10 allyl ester;

2- (3rAcet yl aiE“al'R?l Hﬁ@i)&‘.bﬁed]ahi‘yp)éMeﬁhoillZyrﬁd ercﬂ&{llkﬂl n-5-y

car bam c aci L

(3- Acet yl & ermtgﬁp Eﬂyiﬁl?“ﬁ ihpRiARHY fHbstifpted
carbam c agrer memr)els beshlegen; hbd

(3- Acetyl am no- phenyl ) -1H pyrrol o[ 2, 3-b] pyridin-5-y
cagbam ¢ ggkgy-. 2, 2-di met hyl - propyl ester;

(4 Acet yl am no- phenyl) 1H pyrrol of 2, 3-Db] pyrldln 5-y

]-
2-
1-
2-
b
% AR@%GF% h%grcgﬁ%fodn‘l g‘é@lecﬁd% 5 rgﬁ}consxcitmg ﬁf
]-c a@%glhqnd éHrlﬁ’lld@ 49 @éryl) car amic acl yl a yl
2- ( 3eshget yl am no- phenyl ) 1H- pyrrol o[ 2, 3-b] pyridi n-5-y
]-car bamic acid all yl ester; and

2

(3eAPRInY- @H‘-l‘%d%?@wb? pﬁld-hmym 048k i Srchl By rb ey Rster;

yl]-carbani'c acid isob ester. 25 5. The conpounds

aCCprﬁjaPllgeytypagIst Wi ut E}Bﬁidﬂn- ai §ar%amﬂe£}d 15/)9&8’1 esters

optio to thtee, preferabl

[
|
[
|
[
|
[
|
[
|
[
|
[

(2—Phenyl—3H-1m1dazo[4,5—b]pyr1d1n-6-yl)—carbam1c acid isobutyl ester;
(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid allyl ester;
(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid tert-butyl ester;
(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid cyclopentyl ester;
(2-Phenyl-3H-imidazo(4,5-b] pyridin-6-yl)-carbamic acid ethyl ester;
(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid sec-butyl ester;

(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid 1-ethyl-propyl

ester;

(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid 2,2,2-trifluoro-1-
methyl-ethyl ester;

(2-Phenyl-3H-imidazo(4,5-b}pyridin-6-yl)-carbamic acid 2,2-dimethyl-
propyl ester;

(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid 1-phenyl-ethyl

ester;

(2-Phenyl-1H-imidazo(4,5-b] pyridin-6-yl)-carbamic acid propyl ester;
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one or two tinmes with fluorine, nitro, amno, -C(O OH,
heterocyclyl, -S(O 2NH2i -X-al kyl; wherein the al kyl

W@e@ap649s4 opti onal |y 30 substituted one or twoPCT/RE®OHYI3851

hydr oxy, al koxy or dial kyl am no; WO 2006/ 066914

PCT/ EP2005/ 013851 -92 X is.gf\R-, -0-, -S-, -NHS(O) 2-,
-5(0)2-, -S(O-, -NRC(O- or -C(ONR-; R is hydrogen
or alkyl, wherein the alkyl is optionally substituted

one 0(2 PM&yﬂJSPEﬁmByzcﬂlh B &Y pyridin 2yl)-Sardhiyd acidbBnagleydat e 2-
al kyl Ikenyl al kynyl', cycloal kyl or phenylal kyl ,

mheréi Tﬂg phenyl group is optionally substltuted
one ofr i_mes and

conpo&’%ﬁta %fé’iéﬁd}’ﬁ‘&af‘g‘? Srpminder berdartasif ﬂ“eeﬂ@il'&&ﬁz-

consiyiyl gerpf . 10
(2- Phenyl - 3Hi m dazo[ 4, 5-b] pyri di n-6-yl)-carbam c acid

1- met . phaly BiH-iRR—b &I 4,5-b] pyridin-6-yl)- carbamlc acid cyclobutyl ester;
(2-Phenyl -I'H-im dazo[4 5- gﬁ/pyrl di n-6-yl)-carbam c acid

| sopr t idazo[4,5-b]pyridin-6-yl)-carb id 1,3-dimethyl-butyl
(2- Phg;gy}1 @?—l-?}?frr{ la% Vg 5]8 rrlJyHrll dY)-C%r- ;Tn)lc-%cér bamlrgeag Y

cycl of§tkyl ester;

(2- Phenyl - 3H-|mdazo[4 5-b] pyridi n-6-yl)-carbam c acid
i sobuf3-Phestl @H-im@azo(4,5-b|pyridin-6-yl)-carbamic acid 1,2- dimethyl-
(2-P %,leggghlmdazo[45 b] pyri di n-6-yl)-carbam c acid

al ly]

(2-Ph giul( %h%tmﬂ,aﬁl%%n%mlﬁw bR Bs Y hi 26 RATD By AGHnds-

tert-

(2- Phséhyqirbgmlq asidlisorpRylSstspyr i di n- 6-yl ) - car bani ¢ aci d
cycl opentyl ester;

( 2- PhénPhesdyi+-3Hrirdatang 4,55 by din iy rcBebpinic axd G -oetlil- dut-

et hyl ope

(2- thegﬁlfl%gt&i m dazo[ 4,5-b] pyridin-6-yl)-carbamc acid
sec-b

(2- Ph gﬁ )ﬁ:he%}i_'}% 1r8azo ﬁ 55b Trldm ?,ll)1 c%rbafryc acid %% nc%lréqethgl allyl
1-et heyslterpr opyl ester;

(2- Phenyl - 3Hi m dazo| 4, 5-b] pyridin-6-yl)-carbamc acid
2, 2, 2t f4-2-Daxtloyld minwedthynty) gthleyyl] -8 8it-emnidazo[4,5-b] pyridin-6-yl} -

(2 Phgar‘y‘}Iﬂ aadgéo%%@gé tgég% gyrl di n-6-yl)-carbam c acid

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

carbamic acid isopropyl ester;

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

carbamic acid isopropyl ester;

[2-(3-Nitro-phenyl)-3H-imidazo{4,5-b]pyridin-6-yl]-carbamic acid

isopropyl ester

[2-(4-Morpholin-4-yl-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-carbamic

acid isopropyl ester;

{2-[4-(4-Methyl-piperazin-1-yl)-phenyl]-3H-imidazo[4,5-b] pyridin-6-yl}-

carbamic acid isopropyl ester;

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

acid isopropyl ester;
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(2-Phenyl -3H i mdazo [4,5-b] pyridin-6-yl)-carbamc
acid | -phenyl-ethyl ester;

W@ 200pleiyd - | H i m dazo[ 4, 5- b] pyri di n- 6-yl ) - car beei/EPR0s/al13851

propyl ester; WO 2006/ 066914 PCT/ EP2005/013851 - -93
(2- Phenyl -3H i m dazo[ 4, 5- b] pyfi di n-6-yl)-carbam c acid
1- met hyl - prop-2- ynyl ester;
(2- Phenyl - 3H i m dazo[ 4, 5-b] pyri din-6-yl)-carbam c acid
1- et fay( 4' Kitto- ghe%ﬁm Y3H st ddzo[455-b]pyridin-6-yl]-carbamic acid

az

(2- Phen Him o[ 4, 5-b] pyridi n-6-yl)-carbam c acid
cycl o'B?ﬁ/r)‘?P YgSeh

(2- Phe -3H—|mdazo4 i c, acj d
1,3- diznér fanmy!wyheny %érlml azo r.f?wr ﬁrﬁ?lriéf’z amic acid
[4 5- frg&,pr@ysplle@ﬂen yI) carbam c acid 1, 2-di net hyl -

propyl ester; 10 {2- [

3-(3- G4h9fEYh uﬁ@ﬁﬂ%&:ﬁ‘m AP MRS 4 b -t BidiAied FRarbamic acid

[4,5-Db] pyr n-6-" yl}-carbamc acid |sopropy ester;

( 2- Ph’é?l@/‘lOPélI-Man dazo[ 4, 5-b] pyr| di n- 6- yI) carbami ¢ acid
(E)-1-nethyl -but- 2-enyl este 2- Phenyl - 3H-i m dazo

[ 4, 5- B Gpdming-rheny)- %Hclal*%ﬁ{‘bSB Ydldlné)’é] FEb#pic-asld v
15 esisgpropyl edter;[ 4- (2- Di et hyl ami no- et hoxy) - phenyl ]
-3H-|mdazo[45b] pyridin-6-yl} - carbamc acid

| sopr pPYA_ AGSE & bhenyl)-3H-imidazo[4,5-b] pyridin-6-yl]-carb id
{2- [3&% {]1 % P 0) clyl;nl a|ozr(1)<[enyl }py?fll—l-lrllmyd]agacg[ %fmlcakc)l] pyr

i di n- 6019/IIOP¥ eé'éff»bam c acid isopropyl ester; 20
{2-[4-(2- Met hoxy- et hoxy) - phenyl ] - 3H—|mdazo[45 b] pyri
di n- 643 (3-Acetplntvan-ph )d3lﬂs aspl5-biyeidin-6-yl]-carbamic acid

[ 2- (3 ,gg I-égngnyl) 3H i mi dazo[ 4, 5-b] pyri di n-6-yl]-car
bam c aci I sopropyl ester

[ (4[ivgg RILOhdrs bt éﬁ%hzn@%q{rﬂmﬁe [ 45818k RS 6 G-

opr'opyl ester
{2 [4ca(rhawmamﬂ lb(mTBEYlﬁithn | -yl )-phenyl]
-3H i m dazo[ 4, 5- b] pyri di n-6-yl }-
[2-(3-Methylsulfinyl-phenyl)-3H-imidazo[4,5-b] pyridin-6-yl]-carbamic acid

isopropyl ester;

[2-(3-Methylsulfonyl-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-carbamic acid
isopropyl ester;

[2-(4-Methanesulfonyl-phenyl)-3H-imidazo[4,5-b] pyridin-6-yl]-carbamic
acid isopropyl ester;

[2-(4-Methanesulfinyl-phenyl)-3H-imidazo[4,5-b] pyridin-6-yl]-carbamic

acid isopropyl ester;

[2-(3,4-Difluoro-phenyl)-3H-imidazo[4,5-b] pyridin-6-yl]-carbamic acid

isopropyl ester;

2-{4-[Bis-(2-methoxy-ethyl)-amino]-3-fluoro-phenyl}-3H-imidazo[4,5-
b]pyridin-6-yl)-carbamic acid isopropyl ester;

3-(6-Isopropoxycarbonylamino-3H-imidazo(4,5-b] pyridin-2-yl)-benzoic

acid;
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carbami c acid i sopropyl ester;
{2-[3-(2-Hydroxy-ethyl)-phenyl]-3Himdazo[ 4, 5-b] pyrid

WO 2006/§d9)4 car bami ¢ aci d i sopropyl ester; WO PCT/EP2005/013851

2006/ 066914 PCT/ EP2005/ 013851 -94

[2-(4-Nitro-phenyl)-3Himdago [4,5-b] pyridin-6-yl]

-carbamc acid isopropyl ester;

[ 2- (4- Sul f anoyl - phenyl ) - 3Hi m dazo[ 4, 5-b] pyri di n-6-yl ]

- car b B (adahoxysiopredprlymestykethylsarbamoyl)-phenyl]-3H-

[ 2-(4- i ~Rie - I 1 3 yri din-

byt 1R SRR oRDEEM A TR ARERN Sl B8

L S oA o B BL AR L e P L A BL 0T £5 6 -

[ 2- ( 44 Andrbamjzheidyik)prapyliestedazol 4, 5- b] pyri di n-6-yl ] -car

bam c acid 10 isopropyl ester;

l[]ﬁ ( @l@%&ﬂﬂo@lﬂiﬂﬂ&cpftﬁﬂg{o)dalﬁh}i,m}ﬂﬁa@[ 4,5-b] pyridin-6-y
- cagbam c aci i SOPr o st ef; . : :

12 Vet handS b GIy LA RS, BRERITY ittt g gr two times with

[ 4, 5- b] pyri diahidingl heterocynhy ani £-abkyl; dnd dopllgpgloups trer ;

15 : : S .

[2- (3- Met hyl SHUePaD) subsitated.ong ar fwo fimes by alkoXs oy r i di n-

6-yl ]5carbam.c_aci i rnepy!l ester;

[ 2- (32 Met hyl st fs‘8ﬁ§|b9p§§ﬁylﬁ “3H i mi dazo[ 4, 5- b] pyri di n-

6-yl]-carbam.c,acid isopropyl ester;

2- ( 4-Reet hanes‘EnPY‘%ﬁ*}"f“—’phenyl y-3Himdazo [4,5-b]

pyridin-6-yl] -carbamc 20 acid isopropyl ester;

[ 2- (&RMet handsalkyh #4 - phenyl ) - 3Hi ni dazo [ 4, 5- b]

pyridin-6-yl] -carbamic acid isopropyl ester;

[ 2- (3A4-Di f | usrFd-phenyl ) - 3Hi mi dazo[ 4, 5- b] pyri di n- 6-yl

]-carbamc acid isopropyl ester; 25

(2- { 4A[c8inpo(i2d nebhbny tosdldiz 7) setenteddiord lid yroupcpisetiyg pt: 3

Him %S‘?/l?l[)él’é(?fé%%]-3P{yfn11ig5{<!)'[§,5-\fjl] %?r?cﬂﬁ-%%-%ax@gfn@c acid isopropyl

i sopr
ester;

(2-Thiophen-3-yl-3H-imidazo[4,5-b] pyridin-6-yl)-carbamic acid isopropyl

ester;

[2-(2-Methyl-pyridin-4-yl)-3H-imidazo[4,5-b]pyridin-6-yl]-carbamic acid

isopropyl ester;

[2-(6-Methyl-pyridin-3-yl)-3H-imidazo(4,5-b]pyridin-6-yl]-carbamic acid

isopropyl ester;

[2-(1H-Benzoimidazol-5-yl)-3H-imidazo[4,5-b] pyridin-6-yl]-carbamic acid

isopropyl ester;

[2-(2-Chloro-pyridin-4-yl)-3H-imidazo[4,5-b] pyridin-6-yl]-carbamic acid

isopropyl ester; and

{2-[2-(3-Methoxy-propylamino)-pyridin-4-yl]-3H-imidazo[4,5-b] pyridin-6-

yl}-carbamic acid isopropyl ester.

9. A process for the manufacture of the compounds of formula I according to

claim 1, wherein
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15

3- (6-1sopropoxycar bonyl am no- 3Hi m dazo[ 4, 5- b] pyri di n-
2-yl)-benzoic acid; W 2006/ 066914 PCT/ EP2005/ 013851

WO 9W6H@914 3- PCT/EP2005/013851

(2- Met hoxy- 1- met hoxynet hyl - et hyl car banoyl ) - phenyl |

-3H i mdazo[ 4, 5-b] pyridin-6e¢/l}-carbamc acid

i sopropyl ester; and { 2-

[ 3- (3- Met hoxy- pr opyl car banoyl ) - phenyl ] -3H i m dazo

[ 4, 5-(@) pite tsthpodnd yf thrmalalini ¢ aci d i sopropyl ester

5 7. The conpounds according to claiml1l, wherein R is
a heteroaryl group optionally substituted one or two
times with chlorine, % erocyclyl or -Z-alkyl; and
the al kyl groups are gﬁ' a bstituted one or
two times by alkoxy; Zis & sinple\ 'or -NR-; 10 R
i s hydrogen; R2 is al kyl; N =N-. 8. A conpound
according to claim7 selected fromthe group

consi sting of:

(2-Thi ophen- 2-yl - 3H-i m dazofgdyribhipyri di n-6-yl ) -carbam
ic acid isopropyl 15 ester;

i( g ;2: gpr\glgeﬁg’laé{,?r? lslgnzé/?: ?}%e%én’if?cag]cg Xsrgli\gelnr}n §0r¥1|u21a fa rok\)/g,m
[2-(2-Methyl -pyridin-4-yl)-3Himdazo[ 4, 5-b] pyri di n-6-
yl]-carbam ¢ i.d.. 1soprapyl en. 1120

U0l (6o NetRTectsd it 4. -9‘?‘?“%@%?%“3%9%[ 4, 5-b] pyri di n- 6-
yl]-carbam c acid isopropyl est@r

[ 2- (1H Benzoi m dazol - 5-yl ) =3H i ni dazo[ 4, 5- b] pyri di n- 6-
yl]-carbanmic acid isoprop{i™ ere)

[ 2-(2-Chl oro-pyridin-4-yl)-3H1mdazo [4, 5-Db]
pyridin-6-yl] -carbamc aci%})r 2 A¢§opropyl ester; and
{2-] 2- (3- Met hoxy- propyl ami n mﬁér- di n-4-yl ]

-3H i m dazo[ 4, 5-b] pyridin-6- yl}-carbamc acid

i sopropyl whertiarR’ has the significance given above for formula I,

to give the respective compound of formula I,
(b) said compound of formula I is isolated from the reaction mixture, and
(c) if desired, converted into a pharmaceutically acceptable salt.

10. A medicament containing one or more compounds according to claims 1 to 8

as active ingredients together with pharmaceutically acceptable adjuvants.
11. A medicament according to claim 10 for the treatment of cancer.

12. A medicament according to claim 10 for the treatment of diseases mediated

by an inappropriate activation of src family tyrosine kinases.

13. The use of one or more compounds according to claims 1 to 8 for the

manufacture of medicaments for the treatment of cancer.



9. A process for the manufacture of the conpounds of
formula | according to claiml., wherein WD
wQeeMeHed6D14 PCT/ EP2005/ 013851 -96- (a) the ceapaPuds/013851

of formula Il HZNA > Rl NNH formula ll, 5
wherein A and R have the significance as given in
formula | above, is reacted with a conpound of
formula Il O 2 ROC fornmula Ill, wherein R2 has

the sThaike ofinme @ uene abmpeuiidy adcording ao IJaimiOl t® 8 for the
gi ve ﬁggnke§$ﬁgtk%e conpound of forrmula I, (b) said
conpoun 6P P'offiti™a | is isolated fromthe reaction

m xture, and (c) if desired, converted into a
pharmaceutically acceptable salt. 10. A nedi canent
cont ai ni ng one or nore conpounds according to clains 1
to 8 as active ingredients together with
pharmaceutically acceptable adjuvants. 15 1.1. A

medi canment according to claim10 for the treatnent of
cancer. 12. A nedi canent according to claim 10 for the
treatnment of diseases nediated by an inappropriate
activation of src famly tyrosine kinases. 13. The use
of one or nore conpounds according to clains 1 to 8
for the manufacture of nedicanments for the treatnent
of cancer. WD 2006/ 066914 PCT/ EP2005/ 013851 -97 14.
The use of one or nore conpounds according to clains 1
to 8 for the treatnent of cancer



