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NEW COMPOUNDS TECHNI CAL FlI ELD OF THE | NVENTI ON The
present invention relates to new conpounds of fornula

w0 2007a%0438 f r ee base or a pharnmaceutical |y acceptBRE®06/001114
salt, solvate or solvate of salt thereof, to
pharnmaceutical formul ations;containing said conpounds
and to the use of said conpounds in therapy. The
present invention further relates to a process for the
preparati on of compounds of fornula | and to new
I ntermedi ates used therein. BACKGROUND OF THE

NEWNVENTPODINGS/ cogen synt hase kinase 3 (GSK3) is a
serine / threonine protein kinase conposed of two
i soforms (aand b), which are encoded by distinct genes

'T@Iﬁ)h?‘gﬁg gthin the catalytic domain.
TE?%E%@AE]{;II gEJ |y expressed 1n the central and peri pheral
Théygreyamn mvsylsdrﬁﬁht@%(ﬁe\p hompdnmdy bafoemukdy ey afrecsbrss br at es

h R At e S0t SHiE PEFPLTARS of St re o RSl

forﬁ‘; glakiéhy con’t H& bﬁd%&g SN foaRé RicSorasii cbaipBulis@h Rlefhpy. The
I nase phosphoryl ates GSK3 on serine 9

prepeas myaatuanﬁurnhmtates 4@ epracess fal thi preperatios ofpoyenesady gfifprmula I
enment.i d ta athies AD is characterized by
amg d’i‘??vtlfl%gh%‘ggﬁe?ﬁsg %ﬁ%fll nergi ¢ dysfunction and
neuronal death, neurofibrillary tangles and senile

pl aques consisting of a Ioi d-b deposits. The sequence
BAGKKG @WQ@@@%EIH%VEETJ QNuncl ear, but they are

Gl thabO1ciGsel £ é 9 @ﬁg & KhRRLBmPBsed of tw
3%%%%)% Sr lT'lauS (t p}ﬁ% %é{ﬁl afﬁlﬁﬁ Iﬂgse sel ect?l\%;esley oL o
isoﬁims Kdo amdy/ o tvhschtaneenviodedotyudistinet g birtre Ulgb]rydtcmnqiogous within
ons. at . si that are h oryl.ate
SRR SO TR ISR SPET g B SPRitar g HofpgeA efons
systdoh.| GEKypﬁ&bhéﬂyﬁEé@.tsH&Hﬂilﬁﬁb@rﬁ%s acchutiing Ah &S catenin, glycogen
synthase, pyruvate dehydrogenase and elongation initiation factor 2b (eIF2b). Insulin and
growth factors activate protein kinase B, which phosphorylates GSK3 on serine 9 residue

and inactivates it.

Alzheimer’s Disease (AD) dementias, and taupathies

AD is characterized by cognitive decline, cholinergic dysfunction and neuronal death,
neurofibrillary tangles and senile plaques consisting of amyloid-$ deposits. The sequence
of these events in AD is unclear, but they are believed to be related. Glycogen synthase
kinase 3B (GSK3p) or Tau (t) phosphorylating kinase selectively phosphorylates the
microtubule associated protein T in neurons at sites that are hyperphosphorylated in AD
brains. Hyperphosphorylated protein T has lower affinity for microtubules and accumulates
as paired helical filaments, which are the main components that constitute neurofibrillary
tangles and neuropil threads in AD brains. This results in depolymerization of
microtubules, which leads to dying back of axons and neuritic dystrophy. Neurofibrillary
tangles are consistently found in diseases such as AD, amyotrophic lateral sclerosis,
parkinsonism-dementia of Gaum, corticobasal degeneration, dementia pugilistica and head

trauma, Down’s syndrome, postencephalatic parkinsonism, progressive supranuclear palsy,
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as paired helical filaments, which are the main
conponents that constitute neurofibrillary tangles and
woewropi4Bs t hreads in AD brains. This results iPCT/SE2006/001114
depol yneri zati on of m crotubul es, which | eads to dying
back of axons and neuritic gystrophy Neurofibrillary
tangl es are consistently found in di seases such as AD,
anyotrophic | ateral sclerosis, parkinsonismdenentia

g AR BIELLSRROEA AR SSTRD s
hipPéaipaCaRhfk adsulis petiypeipmoshsmlatiohagh aﬁé a‘pelred helical filaments-

supranucl ear pal sy, Ni emann-Pi ck’' s Di sease and Pick's
likepytafe ABndyadien of GIKSP aawtyofqﬂowe@ By prFeRie) o PEYBL EsRprt and

nelﬁésﬂa‘i H%ﬁﬁg@%ﬁ&}l Eu?d pl?mlié( P§ fE?{)}gl Rhon vizatisgn oy toaesh a

paire anent sl state via induction of
preﬁﬁéﬁfiallﬁ%els inbyrofibolldrgieckldsyand hay hesh |slcmwmto oastiat in pre -tangle

AR SR8 20h 957 RS AREERS 8, e o

AD ﬁa@@hﬁ FRHERAdrB rGJSK?{S Ph&s@l?é?yﬁfes %%Vﬁt%ﬂeﬁﬁﬁﬂg&ﬁ@é/\@ ktay) enzyme

be active In pre- ang heurons in AD brains.
in the glyedlyti¢ pathivay andeprayents the cengsian Hpysowd ta amtali ﬁo-A (Hosh1 et

o SRV, 0 Bl DA B R,

a néﬁ@trﬂlsﬁﬁt‘tﬁr&b\hﬂﬁco@ﬁinhﬂclglmo&ﬂﬁb [TE@{ GRS Btlhlabﬁmn\tmysha&a berfeﬁcxal
pyruvate to ac A (Hoshi et al . .
effegts progrossoy as 1@?@3 th ep@éflmve eplicatsiagsacjated %@i‘ Afzhpingesg disease

amiigtﬂglfh%ﬁ{,ém?émqlqgtdygeggggl ine, a neurotransmtter with

cognl tive functions. Thus, GSK3b inhibition nay have
beneficial effects in progressi on as well as the

ni defici,ts assocjated with Al zhei ner's di sease
Chlé‘ﬁ% 41% gd?ggﬁ‘éﬁaﬁgﬁbf%asﬁfseases Chroni c and

GréwihfEctbleds asled anpiadbn ¥EMPPEHAHES /pammrmaé B&nGhown to play a key
medi ated activation of the PlI3K [Akt pat hvvaéKhas been

role fronmurang! pireiyala Thegctivetien ¢fihis @athoms IreSsllliﬁ i1 GaK3P pbition.

ReESH T s MRS B4 B3 o SR e o iy i

inck&hédd ih A {ndQREMAI mdﬂéls(lﬁ'&lembh@enéﬁl@bsmhfas ¢érehral Schemia or
increased in cellular and ani nmal nodel s of

aftpregip Wihclgeinedoptivalions Henexggnts themctive ?1"§dﬂ’é>ﬁ’&’hé’r36?“°n was increased

in neurons vulnerable to apoptosis, a type of cell death commonly thought to occur in
chronic and acute degenerative diseases such as Alzheimer’s Disease, Parkinson’s Disease,
amyotrophic lateral sclerosis, Huntington’s Disease and HIV dementia, ischemic stroke
and head trauma. Lithium was neuroprotective in inhibiting apoptosis in cells and in the
brain at doses that resulted in the inhibition of GSK3p. Thus GSK3p inhibitors could be

useful in attenuating the course of neurodegenerative diseases.

Bipolar Disorders (BD)

Bipolar Disorders are characterised by manic episodes and depressive episodes. Lithium
has been used to treat BD based on its mood stabilising effects. The disadvantage of
lithium is the narrow therapeutic window and the danger of overdosing that can lead to
lithium intoxication. The recent discovery that lithium inhibits GSK3 at therapeutic
concentrations has raised the possibility that this enzyme represents a key target of
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after growth factor deprivation. For exanple, the

active site phosphorylation was increased in neurons
waoedoies@EBs e to apoptosis, a type of cell deat hr€DaRNé/§01114

t hought to occur in chronic and acute degenerative

di seases such as Al zheiner's Disease, Parkinson's

Di sease, anyotrophic lateral sclerosis, Huntington's

Di sease and H'V denentia, ischenmic stroke and head

trauma, ot-ect hve d. | -
iy W Biqnh Y $1 T (SR REHE BRIP CRE B16E & ToegOlbeR! fdoBcioin and
Melt6HN £8193:845 5184390 19 98) 1 inbibitidn SEEISKBP mhlayitheteBiBIbe of therapeutic

i nhi bitors could be useful in attenuating t course
releypngedp thsdesginey 8f BPasgydkasde 8D patisgisd atrb%‘éﬁ‘o@ fige digpyders.

Bi pol ar Di sorders are characteri sed by mani c epi sodes

and depressive episodes. Lithium has been used to
SchizophtenBD based on its nood stabilising effects. The

d folit
asfiaiamionsa h netmShi Gttty Rl AR istes: o
parhbﬁlsmyaﬁﬂ 1%}t 8éveRipmehl K dZ8A8KY etthl ARV sYcHikta 2000

[Tthi'uminhibits GSK3 at therapeutic concentrations
MalyA$7¢5i88 &@) favad fae SISKI3Pilesels wiere 4 i lowerinthesihigopbisaigtpgtients

ool SRS ET ets TRIYD st & R bASRGR Byglyes
neufbdivelopi@nivEpdiiadio gﬁiﬁ%ﬁ&bﬁ&ﬂﬁl &%KQ regif@fon. coblldpliny 4 taderin
of GSK3b_may therefore be of, peutlc relegance in

schizpphichisaF Wimere, 13eneed ﬁr\léart‘i’m‘é {Thpatients
ext{IGiR @é éﬁﬁsn NE aﬁ&féi%f SNeé&feba@ph@%umssC@@s»s

) sl g transducti on cascades of nultiple
eIIuIar processes, particularly during neura
_Di%evelopnent. Kozl ovsky et al (AmJ Psychiatry 2000
157(5):831-3) found that GSK3b | evels were 41%
Inshﬁmﬁmmateb $h Bco&di syamblien skelpaill hrsdlss b @it dephesphipatationand

j ects. is study indicates that schizophrenia
thus rwte\ramég ohglyeeasa ventbasseHndgr f?ﬁ&ﬂ& eplbbtyorﬁnfésﬁﬁ phosphorylates and

4 .
R S AR R A L0 B M e
muleleefrbaclype Epdistietid patienpa@Nikailma et al. Dlabetes 2000 Feb;49(2):263-71).

Inhibition of GSK3 increases the activity of glycogen synthase thereby decreasing glucose

levels by its conversion to glycogen. GSK3 inhibition may therefore be of therapeutic
relevance in the treatment of Type I and Type II diabetes and diabetic neuropathy.

Hair Loss

GSK3 phosphorylates and degrades B-catenin. B-catenin is an effector of the pathway for
keratonin synthesis. B-catenin stabilisation may be lead to increase hair development. Mice
expressing a stabilised B-catenin by mutation of sites phosphorylated by GSK3 undergo a
process resembling de novo hair morphogenesis (Gat et al., Cell 1998 Nov 25,95 (5):605-
14)). The new follicles formed sebaceous glands and dermal papilla, normally established

only in embryogenesis. Thus GSK3 inhibition may offer treatment for baldness.

Oral contraceptives
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exhi biting schi zophrenia (Cotter et al., Neuroreport

9:1379-1383 (1998)). Diabetes Insulin stinulates
w@hkoocogass synt hesi s i n skel etal nuscl es via t hBCT/SE2006/001114

dephosphoryl ati on and thus activation of glycogen

synthase. Under resting conglitions, GSK3

phosphoryl ates and inactivates gl ycogen synthase via

dephosphoryl ation. GSK3 is al so over-expressed in

..nusc] es f NA | ' i ] '
VigHR ek b T R3] BTGRPy i
in RS vereey igabeHe bfeemaAkihimdoytoohergistry egenled yhat G8EKS is present in
t her eby decreasi.ng gl ucose | evel S?‘E | ts, conversi onGtS%3

the glegelggesnd GoRpeTAMBNY fithereperme ¥ doin giggest that
couﬁrcr'ﬁé 9?{‘}“‘%} %ﬁ%gg@qgflgbﬂ]btghﬁuﬁﬁ%qﬁ@E;ﬁ@lfdyl-'ﬁYs%%dlreg"—'\‘ﬂQlon of

tic neuropathy. Halr LoOSs
maﬁﬁ@eﬁh cﬁm‘dﬂon yinhib#ers aifi FSESgoalids: usefvhbeerintracdptives fonimales.
is an effector of the pathway for keratonin synthesis
b-catenin stabilisation may be lead to increase hair
BoRe N2 OPEMdersM Ce expressing a stabilised b-catenin by
mut ation of sites phosphoryl ated by GSK3 undergo a
It hp$ bosbowe ﬂ@mSKdgnhlbltmv@ulﬂ & vseffop ieyjmeristfdopcralated

dls?rgF’iS' ﬁ?@i‘ ereﬁéiéf Cuss%aceo%s g ag(r%ggl ané)rég;gﬂﬁ?;P&Wkﬁr?p gutic
TargefsRdd 3002sppdl-56hed only in enbryogenesis. Thus GSK3

Inhibition may offer treatnent for bal dness. O al
contraceptivesVijaj araghavan et al. (Biol Reprod 2000

DI§@WOF@§E(@T}WQQTIG}QDOHG(1 that GSK3 is high in

e versus inmotile sperm |munocytochenistry
The ebge@tloé thet pretenGBKtios iptoggevide compdvads héa@@ (] snhcm inhijating

f th Th
eff?cﬁ g’{ {3%&@? nghlaa ?16 gn%a ﬁg S%V%h?@grn égﬁ?r?m% 6] {hetpsfilfjs%?t 1r¢i$ent1on
provitiek b @bmBBurdofithefoepudildym s and regul ati on of mature

sperm function. Inhibitors of GSK3 could be useful as
contraceptives for mal es® Bone-rel ated disorders

N,
Sas
H
I
wherein
R R*
Rl
Xis R’ R’ orY;

R! is selected from hydrogen, halogen, CN, CO;H, NO,, C;-salkyl, C;-3haloalkyl, OR?,
SO,NRPR®, C(O)NR’R®, CH,NRR®, CH,OR", SO,R' and C(O)R’;

R? and R* are independently selected from hydrogen, halo, CN, NO,, C;-salkyl, Cy-
shaloalkyl, OR?, SO,NRR®, C(O)NR’R®, CH;NRR’, CH,OR", SO,R' and C(O)R};

Rj and R® are independently selected from hydrogen, C;-salkyl and C;-shaloalkyl;
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It has been shown that GSK3 inhibitors could be used

for treatnent of bone-rel ated disorders. This has been
wale@cosmsgl in e.g. Tobias et al., Expert Opi niPCI/SE2006/001114

Therapeutic Targets, Eeb 2002, pp 41-56. DI SCLOSURE OF

THE | NVENTI ON The obj ect of {he present invention is

to provi de conpounds having a selective inhibiting

effect at GSK3 as well as having a good

' [ i : e ~.he present.i nyention
AR 8o heRRal oGP sl Ry RPN, X R o, o1
shaletlisyl baloO(OIRHORF CO@INRIRS ag&(@;nmm,wmmsaihl%alkyl or Cj-
N v, C . i-3hal.oal kyl, ORa, SO2NROR, é%%l;l Rc),
shépéﬁﬁgﬁgptw@gg 5t Yo deasi e N,: Oloor 4 are
' d f hyd , halo, CN, N2,
¥ i SRR HOM B1C Sl G, AL aCoNRORe, C( 0) NR. BRE,

CHZNRbRc, CH2ORh, SO2R and C(O R ; R3 and RS are
Z shgtependontienallysnbeitedd fithronb primoge@, C;-alllky 'Ci3hloalkyl, halo,

I a7 b het e ryl , i onal | .

S R S R BRI SR o ok oot
op6bullyabibsyitytediby ot IE40pit @N, ORK or GRANRDRC or S(O)nR
wherei n said Cl-6al kyl or G ghal oal kyl is optionally

R*Sa1bsdctdd\ el b ] _%k{&ﬁ& 1§81 A MNRRRG kiRl or C,.
el ecct,ed frograﬁd&g?éncﬁ6al. yl, C(g;H‘ﬁZC]:Qd, and Ci—lg%; (3Z3|]§y or

3@%%%@%%@3}10%1& substituted vsitlberei armase Cnsalkoxyne or nore CN,
G -6al kyl - hal oal kyl, halo, C(ORa, ORk, C(O) NRbRc or

R°gpdn e indappredestly sela¢tet! Bomentliogen,dreteBrargheh gkl thd Cs

' . S i tuted by, at ast one CN,, Q Ra or
PR Phertin 3T, el B oy 135 e orey BupsRyNetaih one o
mo@e CBhaIRGak KRR wher ei n sai d C1-3al kyl or Ci1-

3hal oal kyl is optionally substituted with one or nore

R’ Ghd Rainspxygetit vattthRatodt & wineiepeP AU ¥ Sk emleH, 55 8My 7.
h%dr ogen, heteroaryl, G .6alkyl and G -

memnibered heterocyclic ring containing one or more heteroatoms selected from N,OorS,

wherein said heterocyclic ring is optionally substituted with one or more halo, OR? NR'R®,

Cisalkyl or Cyshaloalkyl, wherein said Ci.salkyl or C; shaloalkyl is optionally further

substituted with one or more Cj.salkoxy;

R® and R® are independently selected from hydrogen, C;.salkyl or C 1-shaloalkyl, wherein
said Cr.salkyl or Cy_ghaloalkyl is optionally substituted with one or more OR? or

R%and R® may, together with the atom to which they are attached, form a 4-, 5-, 6- or 7-

membered heterocyclic ring containing one or more heteroatoms selected from N,OorS,
wherein said heterocyclic ring is optionally substituted with one or more halo, C;salkyl or
Ci.3haloalkyl, wherein said C;.salkyl or Ci.shaloalkyl is optionally further substituted with

one or more Cy.zalkoxy;

R"is hydrogen, C;.;alkyl or Cy_shaloalkyl, said Ci.salkyl or Cyshaloalkyl, optionally

substituted with one or more C;.3alkoxy;

R!is Cy.salkyl or Ci.3haloalkyl, said Cy.3alkyl or Cy.3haloalkyl optionally substituted with

one or more OR?%
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6hal oal kyl, wherein said Cl-6al kyl or is optionally

substituted with one or nore CN, ORa or NRdRe; or R
war@7Re468Yy, together with the atomto which tPElSEQ086/001114

attached, forma 4-, 5-, 6- or 7- nenbered

heterocyclic ring containing one or nore heteroatons

selected fromN, Oor S, wherein said heterocyclic

ring is optionally substituted with one or nore hal o,

R e

mo@@tﬁﬁtaﬂltytu,t(elda halblor @Ne or nore C’\al koxy:; Rd and Re are
i ndependently sel ected from hydrogen, C1-6al kyl or
R* GEle phndybad & ylhalowikgl, @iheresdaid q gaﬁe}tl bycl Qfalcﬁﬂd?aisﬂ)’@ltlbﬂdlly

is optionally substltuged wi.th , or Rd
Su@ﬁdlt@ewﬁlwt legspepear GRIy ORy atNR &&@Hﬁ% ROOWW@(Ot)Rey ar e
attached, forma 4-, 5-, 6- or 7- nenbere
RmheCenaﬂdslmptlonallmbdtthé ’\mﬂw@ lagpteong rhakabT @& NBR s
C(@ .d fromN, Oor S wherein said heterocyclic
i 5 optionally substituted with one or nore hal o,
%} 3%I kyl or C1-3hal oal kyl, wherein said G -3al kyl or
n1g) 106al bal kyl is optionally further substituted vvith
one or nore C -3al koxy; Rh js 1- 3al .k
a5 efieg Bae S PR RS 265 atoregtatls@a f£|06515w ofa it Blereot.
optionally substituted with one or nore Cl- 3a| koxy; Rl
is Cl-3al kyl or said Cil-3al kyl or Cl-3hal oal kyl
optionally substituted with one or nore ORa;RJ is aryl
The prasentdnvsation alsawedatesi ta azamponrd/ef the foremlerdoaryl i s
optionally substituted with one or nore Cl-3alkyl,
ORa, halo or CN; Rk is Cl-6al kyl or G -6hal oal kyl
wherei n sai d Cl-6al kyl 4or Clg§halgfal kyl is optionally
substituted with at | t 1 @one EN{ ORa, NRbRc, C(O) NRbR
or NRbC(O R Rmis G|} 3a| kg foxlal | y substituted
with at | east one hal oW

wherein

R! is hydrogen, halogen, CN, NO,, C;-salkyl, Ci-3haloalkyl, OR?, SO,NRR®, C(O)NR’R’,
CH,NR’R®, CH,OR", SO,R’ or C(O)R};

R? and R* are independently selected from hydrogen, halo, CN, NO,, C;-salkyl, C;-
shaloalkyl, OR?, SO,NR°R®, C(O)NR®R®, CH,NRR®, CH,OR", SO,R’ and C(O)R’;

R® and R’ are independently selected from hydrogen, C;-salkyl and C;-shaloalkyl;

A is aryl or heteroaryl, optionally substituted with one or more CN, C;-galkyl, C;-

ghaloalkyl halo, OR¥, C(O)NR"R® or S(0),R™, said C1.alkyl or C;-chaloalkyl optionally
substituted by at least one OR® or NRRY;

R* is hydrogen, C;.salkyl or C;.zhaloalkyl, said C;_salkyl or C;.shaloalkyl optionally

substituted with one or more Cj.salkoxy;

R and R® are independently selected from hydrogen, C,_salkyl and C;_¢haloalkyl, wherein
said Cy_galkyl or C;.¢haloalkyl optionally substituted with one or more OR”or NRR® or
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C(ONRbRc; nis Oto 2; as a free base or a

phar maceutically acceptable salt, solvate or solvate
wo@hooa/0smBs t hereof. The present invention al soPCESEI0E001114

to a conmpound of the formula | : wherein RL is

hydrogen, hal ogen, CN, N, ;G -3al kyl, G -3hal oal kyl,

ORa, SO2NRbRc, C(O) NRbRc, CH2NRbR, CH2CORh, SO2R or

C(OR ; R2 and R4 are independently selected from

R QUSROG bt it lofrio WY e SO ARAR S Y on

me@(b@)eﬁhetercﬁ&cﬁ@ﬂng%ormmng nﬂepxemd&rheteyoaahsa edleotledf ﬁr(mnN OorsS,
hydrogen, G -3al k and 3hal. oal k is ar 0 '
WOt P OBEbG ORI Wit pheh B Tilgrie. el o
t AN iR Rk
Cl'%q}lloél?% ’n%ljl(i@l %g%or lt‘!ﬁlf'zllgkyjlﬂy(%)p Bﬁélgihfggg?%@% opt i énal e)? '
mosei®sialltoxyed by at | east one 0 Ra or NRbRc; Ra is
hydrogen, C aUyl or Cl1-3hal oal kyl, said Cil-3al kyl or
R¢ Gﬂd B.h adeoade}pymdeaﬂy keleadd fyom higdtogtnyt@dalivyt dr Gnkaloalkytpsaid C,.

c are in endent | £gcted from
63%91&? @gél?? Rti@ﬁ??‘]ﬁllﬁyé u@ﬁe‘gﬁ h ga¢ RVPX“\&%P 8 n said
4Cl-6al kyl or Chal oal kyl optionally substituted WI th
@n@Romaﬁdpéetmawh frateE iorrlch gy pierattachedo a3 4sr OQtdn

megb%re%r%e 1 ecgr ﬁg%ﬂé c&ﬂﬁ?ﬁng lofie 8 B RSrodtBhfdeded from MO or S,

ocyc ring containing one or noreé
whhfemesanahﬂmcycéicemgedo;ﬁtrcxnaﬂy\lsub@muted&rlﬂvwmrcmmors hald, Cisalkyl or

OISR oA 6P L0, SRRy S S B o

mdrd C33H1 .or Cl1-3hal oal kyl optionally furt her
substitufed with one or nmore Cl-3al koxy; Rd and Re are
h'cél'ﬁjﬁii’(s h@%a yﬁo eal. a‘!ky? 8t @F}hﬁﬁ)aﬁiyp XL 288Nor CihdadiinlopBbnally
substituted with one or more C1 3a]koxy,

Rlis C1.3alkyl or Cyshaloalkyl, said C;.salkyl or Ci.shaloalkyl optionally substituted with

one or more OR?;

R! is aryl or heteroaryl, wherein said aryl or heteroaryl is optionally substituted with one or
more Cy_salkyl, OR?, halo or CN;

R¥ is Cialkyl or Cy¢haloalkyl, optionally substituted with at least one CN, OR?, NRPR® or
C(O)NR'RS;

R™ is C1.3alkyl, optionally substituted with at least one halo, CN, OR’, NRPR® or
C(O)NR°R%;

nis 0to 2;

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.

One embodiment of the present invention provides a compound, wherein R' is hydrogen,
halogen, CN, NO,, C;-salkyl, Ci-shaloalkyl, OR?, SO;NR°R®, C(O)NR’R®, CH,NR’R’,
CH,OR", SO;R’ or C(O)R’;
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6al kyl or G -ghal oal kyl optionally substituted with
one or nore ORa; or Rd and Re may, together with the
wa@r@mos@3svhi ch they are attached, forma 4-, S5PCDBEX06/001114
menber ed heterocyclic ring containing one or nore
heteroatons selected fromNg Oor S, wherein said
heterocycllc ring is optionally substituted with one
nore hal o, Cl-3al kyl or Cl-3hal oal kyl, said

R 8}% h{éﬁdegéndgg%}g’gﬁé&%dr £%h E%Qfg%ﬂg’y CNJNEE € csallyl, -
shaltoatityb gBRY, so;NBa{w(omRm cmmfd’mwﬂzomsozmanaﬂ(@ym

or Cl- 3hal oal kyl optionally substituted with one or

BRI R’ Ard iRpbeiily Flededord alyfivkeC; Gitkghaldaa]-filoalksai d
Cl 3al kyI or C1- 3hal oal kyl optionally substituted with

AR gﬁe rﬁiyp%@uoﬁhyl sﬁbﬁfhycéd @ith RAS 6F RBFYEN, MNEIIGL rcl-
eterq}ary IS Onptl onal |y substituted wi

shadnaékyd;rhalmml C@(Qs)élﬁw or 83@3 haheyeipsaidiC .oyl o Cl-shaloalkyl is
conal |
opfigip y?‘* slhs% Sl PR ragpi-onal Ly oi’ﬁ%f;klf i s
Ne
R fsarbeei CieRlty \praeiio? @%f@wo& Shatgg opfOiGy

sul;shﬁﬁedbxﬁﬁlﬁoﬂoﬁn&@@l%ﬁw| cally acceptable salt,
sol vate or solvate of a salt thereof. One errbodl ment

R*Qhd IRE fre Qﬁ&g&%nﬂg ¥(ﬁégtécpﬂorﬁrh9ﬂl"\&§l§ (,3 GEIQ?MH@’shMQk@ Wherein

dr ogen, hal ogen,

salcﬂlzawl@amyh@loaﬂad 1s S@N%Rﬂlbsm@’@imﬁme COHRIRORE or NR'R® or
CH2ORh, SR or C(OR ;R2 and R4 are independent I y

R and R&trmyi tbgaihertwitlr thg a‘mm toatlach Bkl atd@ttacl@id; BankaAd-, 5-@r-6-

meg%}gg%}ﬁ Qg(y@%ng csc%anl?glg onhe O more%%térongz ms Iquec%éd gHZ % orS,
wherein said heterocyclic ring is optionally substituted with one or more halo, C;.salkyl or
Cshaloalkyl, wherein said Cy_salkyl or C;.shaloalkyl is optionally further substituted with

one or more C;_salkoxy;

R and R°® are independently selected from hydrogen, C;.salkyl or C;ghaloalkyl, wherein
said Cy.galkyl or C;.ghaloalkyl is optionally substituted with one or more OR? or

R and R® may, together with the atom to which they are attached, form a 4-, 5- or 6~

membered heterocyclic ring containing one or more heteroatoms selected from N, O or S,
wherein said heterocyclic ring is optionally substituted with one or more halo, C;_alkyl or
C1.3haloalkyl, wherein said Cy.zalkyl or C;.shaloalkyl is optionally further substituted with

one or more C;.salkoxy;

R" is hydrogen, C;.salkyl or C;.shaloalkyl, said C;_salkyl or C;_shaloalkyl optionally

substituted with one or more C;_salkoxy;

Rlis Cisalkyl or Cyshaloalkyl, wherein said C;.salkyl or C;.shaloalkyl is optionally

substituted with one or more OR?;

R’ is aryl or heteroaryl, wherein said aryl or heteroaryl is optionally substituted with one or
more Cy.salkyl, OR?, halo or CN;



10

15

20

25

R3 and R5 are independently selected from hydrogen,
-3al kyl and C*hal oal kyl; A is phenyl or pyridyl,
wopio7omaBs y substituted with one or nore CN, -P&I/R§i006/001114
Cl- ehal oal kyl, halo, 0 Rk, C(O NRbRc or S(OnRl1l ,
wherein said Cl-6al kyl or dg-6hal oal kyl is optionally
substituted by at |least one 0 Ra or NRbRc; Ra is
hydr ogen, Cl-3al kyl or Cl-3hal oal kyl, said Cl-3al kyl
k Qr~ Cls 3hal pt | - i Lt ' f \pbpc
R ol RIS ARy SRR b Al ot QRO SRR or
c((ijKYRF;ydr ogen, Cl-6al kyl and Cl-6hal oal kyl, wherein
said Cl-6al kyl or Cl-6hal oal kyl is optionally
R™ s s aiklyl lopdonailll Bulsyhieuted withaeledst Bae Balo,NRIFBRYINIAR® 8 d
Rc rgaB}(}, together wwth the atomto which they are
C(QNRaBfed, forma A-, 5- or 6- menbered heterocyclic
ring containing one or nore heteroatons selected from
nisN)toQ;or S, wherein said heterocyclic ring is
optionally substituted with one or nore hal o,
as {reSpdsk yt a phiarfidecdkiad]tyed ckgptablovket, edlmats ai sblCGle 854 kall theneof.
Cl- 3hal oal kyl is optionally further substituted with
one or nore Cl-3al koxy; Rd and Re are independently

sel ected from hydrogen, Cl-6al kyl or Cl-6hal oal kyl
Angher @nhpdiment oftiedsesey IMyFntion REVALES wpnapgmaﬁ?ﬁotgﬁ éywla L
whsidpstituted with one or more ORa; or Rd and Re nay,

together with the atomto which they are attached,

1 _ re atl
R gsg{ t aola%gé\, SO,RR°R® r&%zggﬂﬁhhgbﬁgm%e COEBR" besOl

g
I’ng ‘one 4 tefoatons Sel ect ed Rf“?om N, O

R a8 ATAeR RG] 0B, L, SR EN o
;haGhii3M DR CKYINR WA SCHNR Rdj CHLIR 3aldg0,RGr  C1- 3hal oal kyl

is optionally further substituted with one or nore
Cl- 3al koxy; Rh is hydrogen, CI1-3alkyl or
3 .
R éi‘i%h%}ﬁgé{%{fl&’ﬁ?l}’ sai d Cl-3al kyl or Cl-3hal oal kyl
optionally substituted with one or nore QG -3al koxy; K
A is phenyl or pyridyl, optionally substituted with one or more CN, C;-salkyl,halo, OR" or

C(O)NRR®, said C;galkyl optionally substituted by at least one OR* or NR°R’;

R? is C;salkyl or Cy_shaloalkyl, said C;.salkyl or C;shaloalkyl optionally substituted with

one or more Cj.zalkoxy;

R® and R® are independently selected from hydrogen, Cy.salkyl or Cy.¢haloalkyl, wherein
said Cysalkyl or C;.¢haloalkyl is optionally substituted with one or more OR® or NRYRC or

R® and R® may, together with the atom to which they are attached, form a 4-, 5- or 6~

membered heterocyclic ring containing one or more heteroatoms selected from N, O or S,
wherein said heterocyclic ring is optionally substituted with one or more halo, C;.3alkyl or
Ci.shaloalkyl, wherein said C;.alkyl or Cishaloalkyl is optionally further substituted with

one or more C;.salkoxy;

R and R® form, together with the atom to which they are attached, a 4-, 5- or 6-membered
heterocyclic ring containing one or more heteroatoms selected from N, O or S, wherein

said heterocyclic ring is optionally substituted with one or more halo, Cisalkyl or C;.
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Rli s Cl1-3al kyl or Cl1-3hal oal kyl, wherein said

Cl- 3al kyl or Ci-3hal oal kyl is optionally substituted
wowao/oenss or nore ORa; RJ is aryl or heteroar yPCT/SE2006/001114

wherein said aryl or heteroaryl is optionally

substituted wth one or norg, Cl-3al kyl, ORa, halo or

CN, Rk is Cl-6al kyl or G - ﬁf oal kyl, optionally

substituted with at |east one CN, ORa, NRbRc or

3 5, 5 el Bty R e v o
or thére @, L8lkadxy;as a free base or a pharnaceutical ly ’
accept abI e salt, solvate or solvate of a salt thereof.

R ARQURS G@]‘Pﬁ{ﬂxraml 3};5102{11@@ present invention provides a

conpound e formula 1 , wherein RL is hydrogen,
R I\ﬁ%ﬁ, , CH2ZNRbRc, CH2ORh or SC2R1; R2 and
%?25 |n(‘i:c|<i')en ertly sel ected from hydrogen, halo, CN,

N e T i

C((DﬁJR?Rényl or pyridyl, optionally substitut ed w th one
nor e CN, C"ch

.. hal o, r O NRbRc, said
as iroRRASK §F 2 BprMgFeH W%llys%fﬁgﬁt?‘%?gfaga S&y at)atof pab¥ite Shflighesgor.
or NRbRc; Ra is Ci-3al kyl or Cl-3hal oal kyl, said
Cl- 3al kyI or Cl-3hal oal kyl optionally substituted with
; [
90 Rl ey i SR TRE B4pBC BN e
whéi:‘bﬂﬁal kyl or Cl-6hal oal kyl is optionally substituted
Wi th one or nore ORa or NRdJRe or Rb and Rc may,

R! %SWE‘C’V&@N&% ja:}téﬁrzll\ﬁg].T{\Je\;/ni ch they are attached,

R? s R3, R* and R®are hydrogen,;

A is phenyl or pyridyl, optionally substituted with one or more CN, C;-salkyl, halo, OR* or
C(O)NRbRC, wherein said Cialkyl is optionally substituted by at least one NR'RS;

R’ and R’ are independently selected from hydrogen or Cy.salkyl, wherein said Cj.galkyl is

optionally substituted with one or more NRR® or

R® and R°® may, together with the atom to which they are attached, form a 6-membered
heterocyclic ring containing one or more heteroatoms selected from N or O , wherein said

heterocyeclic ring is optionally substituted with one or more Cysalkyl;

RY and R® form, together with the atom to which they are attached, a 6-membered

heterocyclic ring containing one or more heteroatoms selected from N, O or S;
R¥ is Cy.galkyl or Cy.¢haloalkyl;

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.

Yet another embodiment of the present invention relates to a compound of the formula I,

wherein
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menber ed heterocyclic ring containing one or nore

het eroatons selected fromN, Oor S wherein said
wheaeneaygl ic ring is optionally substituted wWCTSE2086/001114

or nore hal o, Cl-3alkyl or Cl-3hal oal kyl, wherein said

Cl- 3al kyl or Cl-3haloal kyl g optionally further

substituted with one or nore Cl-3al koxy; Rd and Re

form together with the atomto V\,hi ch they are

rattach ol bpc
R %3 §?‘§?rﬁbn%dﬁé°%§§ ha%%agh&t%ér 0a orrs s {)GISR‘]‘EI} me%R’
CHONR'R®, GHgORY, IS &F shd@®RYcyclic ring i s optionally
substituted with one or nore hal o, Cl-3al kyl or
R? §zid Bhaab qaieFMidenW Sd160kddl fBeth Hydedgda hkly| CNT NOL; GRBISONRIR®,
(Ibi\ﬂg’gtflona Jfurther substltute with one or nore
C( ¢I§2Q&dS@g%rand@10}aPa; kyl or
3Cl 3hal oal kyI R is Cl-3al kyl or Cl-3hal oal kyl ; i's
R® @id BHdrk yﬂdepcncke:tltlﬁ bra¢oted fegth hydogéro ﬁh+3a1i£ylsmidsﬁ1r3fna&pe1&y1
with at | east one CN, ORa, NRbRc or C(O NRbRc; as a
A if agtobles@oayl, @ptnbtmllgmulmﬂitdtmhsbviﬂy oae:membatﬂllé G@4H,,C;-¢alkyl, C;-

el o R GRE g?@g@%‘ﬁial ESIRRE ol 4id Oyt or €1
6haft91m§1@ ié'}%tlgﬁaﬂ}*ﬁbgtﬁﬁt@@ b3 a least M@Cﬁ]‘ ORRbr NRPREZNRDRe,
R2, R3, R4 and R5 are hydrogen

Yléséléct&flﬁ&wz g{[ ﬁg,ll quz‘i? gh%@@gtl y substituted wth

one or nore al 0, ORk or C(O)NRbRc

. I | { §
T
C(OYNIFR pel S(!g)g]h‘“ owhmfemr @idCsalkgl &1C ﬁaialqalkyi B oq»pbmaﬂya;hbghtuted

substitu @ﬁaﬁ or nore NRdRe or Rb and Rc nay,

by plgat ARt va:g om to which they are attached,

f orma _6-nmenbere
? is selected from hydrogen Ci.salkyl and C;shaloalkyl, wherein said C;salkyl or Cy.

shaloalkyl is optionally substituted with one or more Ci.salkoxy;

R® and R°® are independently selected from hydrogen, heteroaryl, Cy.¢alkyl and C;.
¢haloalkyl, wherein said Cy_galkyl or C; ¢haloalkyl optionally substituted with one or more
CN, OR® or NR'R®; or

R® and R° may, together with the atom to which they are attached, form a 4-, 5-, 6- or 7-

membered heterocyclic ring containing one or more heteroatoms selected from N, O or S,

wherein said heterocyclic ring is optionally substituted with one or more halo, OR?, NRUR®,
Ci.salkyl, wherein said C;salkyl is optionally further substituted with one or more C;.
salkoxy;

RY and R°® are independently selected from hydrogen, Cy.salkyl or C;.ghaloalkyl, wherein
said Cy.¢alkyl or Cy.¢haloalkyl is optionally substituted with one or more OR?; or

R¢ and R® may, together with the atom to which they are attached, form a 4-, 5-, 6- or 7-

membered heterocyclic ring containing one or more heteroatoms selected from N, O or S,
wherein said heterocyclic ring is optionally substituted with one or more halo, C;_salkyl or
Cjshaloalkyl, wherein said C;.salkyl or Ci.shaloalkyl is optionally further substituted with

one or more Cj.zalkoxy;



10

15

20

25

heterocyclic ring containing one or nore heteroatons
selected fromN or O, wherein said heterocyclic ring

WO g00af8i46al | y substituted with one or nore ClPGEHER20DG/001114
Rd and Re form together with the atomto which they
are attached, a 6-nenbered heterocyclic ring
contai ning one or nore heteroatons selected fromN, O
or S; Rk is G -ealkyl or Cl-6haloalkyl; as a free base

hOr har i I

R B QiR CTRARYE b o BRFE LR Setlbfhor o1 SUAA, Gionaity

subishititddreigente drmveaC ealkeah at es to a conpound of the
formula I, whereinRl is selected from hydrogen,

R fé@l‘aﬂﬁ or@}hhﬂéﬂk&l MPC, QuBRor SOMMRARY! 6tOnbIRD Ribstituted with

SOPR1and C(OR ; R and R4 are

0n¢¢rd§?i@r%ntly sel ected from hydrogen, halo, CN, NC2, O
.Ra, S2NRbRc, C(O NRbRc, CH2NRbRc, CH2ORh, SO2R and
@(a@)lm hetmaaﬂ;dNI%ela rsaduansd@p betcroAnl | i5 opsioadtyetubstituted with one or

a and Crhal oal kyl; Ais aryl or
m%%géiagﬁ'ﬁ’ﬂf,@’ B%’PI '|'y substituted with one or nore

R R ] R weloBl s i (st SataeSEleondly

su&i!lmt&m&mdlkaét oﬁeSCNEDRGBﬂ\IRF’C@)}RSt ituted by at |east

one CN, Yis selectedfromZ

qu}ds?ah 1c§>tsub R bstRdd Gt 1dast o%emgioemabyia RbR° or

option tuted with one or nore CN, 6al kyl

- C(QNBHRS) oaI kyl, halo, C(O NRbRc or S(O nR'1, vvher ein

sai d Cl-6al kyl or Q ehal oal kyl is optional I y
nisOls2; tuted by at | east one CN, O Ra or NRbRc; Ra is
sel ected from hydrogen, Cl-3al kyl and C1-3hal oal kyl
as Wiee Basd o8 aiptarkcdalcklty acepiable s3lablvateloy lsolvate @f tisalnthietepf.
substituted with one or nore Ci -3al koxy; Rb and Rc are
i ndependently sel ected from hydrogen, heteroaryl,
Cl- 6al kyl and C1-

A further embodiment of the present invention provides a compound of the formula I,
wherein R! is selected from hydrogen, halogen, CO,H, NO,, OR? SO,NR"R®, C(O)NR'R’,
CH,NR'R’, CH,OR", and SO,R’;

R? and R* are independently selected from hydrogen, halo, OR?, SO,NR"R®, C(O)NR'R’,
CH,NR°R®, CH,OR", and SOR’;

R® and R’ are independently selected from hydrogen, C;-3alkyl and C;-3haloalkyl;

A is aryl or heteroaryl, optionally substituted with one or more CN, CO,H, C;-salkyl, Cs-
shaloalkyl, halo,C(O)R?, OR¥ or C(O)NRR®, wherein said C,.¢alkyl or Cy-ghaloalkyl is
optionally substituted by at least one CN, OR® or NR’R%;

Y is selected from Z, Cy_salkyl, CH,ORY, and CH,Z;

Z is heteroaryl optionally substituted with one or more CN, C;-¢alkyl, Ci-shaloalkyl, halo,
C(O)NRR® or S(O),R™ , wherein said Cy.¢alkyl or C;-shaloalkyl is optionally substituted
by at least one CN, OR® or NR°R";

R? is selected from hydrogen, C;.salkyl and C;shaloalkyl, wherein said Cysalkyl or C;.
shaloalkyl is optionally substituted with one or more C;.;alkoxy;
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6hal oal kyl, wherein said Cl-6al kyl or Q ghal oal kyl

optionally substituted with one or nore CN, ORa orNR
wolRw7/0em3Rb and Rc may, together with the atonPCDSEdDOIN1114

they are attached, forma 4-, 5-, 6- or 7- menbered

heterocyclic ring contalnlng one or nore heteroatons

selected fromN, Oor S V\herel n sai d heterocyclic

ring is optionally substituted with one or nore hal o,

o R R D NS S i,
haﬁﬁlk{y@ XryhereFRd s#t €, Rékyroe G, dekdpdind éndgiionslt mbttﬂ:dteﬂ rvdth one or

drog Cli6al kyl or Cl-6hal oal kyl, wherein said
mogsiCHaPRy pr JR’ 1éio%hal oal kyl is optionally substituted

,Wth one or nore 0 Ra; or Rd and Re nay together wi th
R® envbR Smayn togsthds va i thmtymatpévlmh henag, attﬁ@wﬁa form a 4-53-, 6-gr 7-

ol BRI SRIELS oL DR R 0 i, o
wh&&trﬁfaﬁbh&érb@chb ngg uSSopmphalqnaibeu&dbﬂﬂi dngtoe choné halo gDR®, NR'R®,

nmore hal o, | kyl .or_ CI1- 3ha| rein sai
1eik>éa\rvkwméﬁ1 é%es laaptpégnal v iﬂwﬁ? Pl more
s tituted with one or nore Cl1- 3a|koxth|s

f ogen, G -3al kyl or G - 3hal oal kyI sai d Cl1- 3al kyl

d t or.:
L o
sallsydionl OCIhaBaall gy Iop‘mma(tjt sﬁsahxh@i Wiy bn@qntrhom HRyor

substituted with one or nore ORa; RJ is aryl or
RY bed Rf gay ybgethidrevit the sirkoavhith ey hetendrdyforma 4-, 5-, 6- or 7-

optiagnal |y substltut ed with one qr nore Cl-3al
mepygredhigtesOyEliepg FORATE PIR GY fogye %Fer@fftoreﬁ%qlmi’%@mN Oors,
wh\éfé Shdh&abey r{ﬁg hMtloﬁanﬁub%{ea%M@ne' b nm%% h§18 at|. 3\é1kyl or

stituted With at I'east ‘one CN,
C Blmlcfaﬂe}&aivh%m saigtGealkyllioy Caub@oalkxltl@gptwnalhy ﬁmhleea&rstlmt@é with

omp 01rI more 1_3a1ony; NRbRC or

RYis hydrogen, Cy.3alkyl or C;shaloalkyl, said C;salkyl or Ci.zhaloalkyl, optionally

substituted with one or more Cj.zalkoxy;

R! is Ciaalkyl or C;shaloalkyl, said C;salkyl or Cy.shaloalkyl optionally substituted with

one or more OR?;

R¥is Ci¢alkyl or Cy_haloalkyl, wherein said Cy.¢alkyl or C;ghaloalkyl is optionally
substituted with at least one CN, OR® or NR’C(O)R%;

R™ is C1.salkyl, optionally substituted with at least one halo, CN, OR?, NRR® or
C(O)NRR%;

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.

Another embodiment of the present invention provides a compound of the formula I,
wherein R! is selected from hydrogen, CO,H, SO,NRR®, C(O)NR’R®, CH,NRR’, and
SOR';

R? and R* are independently selected from hydrogen, C(O)NRbRc, CH,NRR®, and SO.R};
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C(ONRbRc; nis Oto 2; as a free base or a

phar maceutically acceptable salt, solvate or solvate
wobRooa/0s@Bs t hereof. A further enbodi nent of thRCPSEXE6001114

i nvention provides a conpound of the fornula I ,

wherein Rl is sel ected fromjydrogen, hal ogen, CQO2H,

NO2, ORa, SO2NRbRc, C(O NRbRc, CH2NRbRc, CH20 Rh, and

S2R ; R2 and R4 are independently selected from

3 o , ORa, S@2NRbRc, C(O) NRbRc, CH2NRbR,
R%ﬁgg\ %ﬁ{hyg@eng ; R3 and R5 are independently
f .- 3al.ky n | 7 | kyl ;
A REAR Relst R, SR A Royheed B3Rk 5 E938 Ciodinds hat
C(ODNRYORE, CIO)NBCRFHor SPO) ARk Wher€ih saidlalslRy Iy bptionally substituted by
hal o, Cﬁ Ot Ra,, ORk .or C(O) NRbRc, wherein said Cl-6alkyl
at {pstepe IQ%IQX)NRBS' optionally substituted by at |east
one CN, ORa or NRbRc; Y i;s selected fromZ Cl-6alkyl,
Y relergd fenuZaragtkyk GEEORerandSdadl, optional |y
substituted wth one or nore CN, G -6al kyl,
Z ishe®tard apkyhallyrsabssituta] @jthiRbRer woreSEN) GRsalkyl onBGEDRRIRS;
said Cl-6al kyl or Q ehal oal kyl is optionally
R*sadeddcicdufi@d hipyrogen drelaSitsalkyle whbkeiDsaRh CosalkyRidRiptioRallyi sibstituted

.gel ected from hydrogen, Cl-3al kyl and Cl-3hal oal kyl,
Wlﬁaw%}eé%rﬁﬂ%aperﬁé@/’@al kyl or Cl- 3haloalkyl is optionally
,Substituted with one or nore Cl-3al koxy; Rb and Rc ar

R'iand &p arrdantneydedly seleead framydireedisierodt addarsykyl. wherein
sa%ic_lgﬁfﬁb’ik oEf}?naiﬁg -su@ﬁﬁl‘cﬁg*vﬁﬂ bne %\g?&%'(fN SERYor KiRdReydr OF

oal optio l'y su ituted with one” or

bl c ; I r it
RFRER iy, DRl O Fdiont o MRy & Shed SR PELs i b 7.
manbered Inerbeyrolid ring tcettoiming| dne or imoge haeroatoms Bejectadfrom N, O or S,

nor.e er oat .selected froqm.N, O or S, a .
wherein seﬂg EleterocyglrcTs ring is opttlonally s&stltuted wgh oné or more halo, OR?, NRR®,

Cisalkyl, wherein said C;salkyl is optionally further substituted with one or more C;.
salkoxy;

R and R° are, Cy_galkyl; or

R and R® may, together with the atom to which they are attached, form a 4-, 5-, 6- or 7-

membered heterocyclic ring containing one or more heteroatoms selected from N or O;
R'is Cysalkyl;

R¥ is Cy.alkyl or Cy.¢haloalkyl, wherein said C.salkyl or C;.¢haloalkyl is optionally
substituted with at least one CN, OR® or NR’C(O)R%;

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.

One embodiment of the present invention provides a compound of the formula I, wherein

A is phenyl or pyridyl.

Yet another embodiment of the present invention relates to a compound of the formula I,

wherein R* and R’ is hydrogen.
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wherein said heterocyclic ring is optionally

substituted with one or nore hal o, ORa, NRdRe,
w@2003akdeys , wherein said Cl-3al kyl is optional P§T/SE2006/001114

further substituted with one or nore Cl- 3al koxy; Rd

and Re are independently selgcted from hydrogen,

Cl- 6al kyl or Ci-6hal oal kyl, said Cl- aUcyl or

Cl- 6hal oal kyl optionally substituted with one or nore

ORa; or Rd and Re nay, together with the atomto which

they are attached, forma 4-, 5-, 6- or 7- nenbered

erocy r cont ai ni n one e
B PR G e B BB B R

VﬁkkmgAh§h@@bmgpally substituted with one or nore hal o,

Cl1- 3al kyl or C1-3hal oal kyl, wherein said Cl-3al kyl or

Cl- 3hal oal kyl is optlonally further substituted with

one or nore Cl-3al koxy; Rh is hydrogen, Cl-3alkyl or

I

Ao R A LR e B Pl e’y SR B ol
whieseirCA-i8pyridgl. or Cl1- 3hal oal kyl, said Cl1-3al kyl or

Cl- 3hal oal kyl optionally substituted with one or nore

ORa; Rk is Cl-6al kyl or Crehal oal kyl, wherein said

Cl- 6al kyl or Cl-6hal oal kyl is optionally substituted

Acbdifig &t onle@afboditit, Gt $388en inviitRfa(AQcelaRNtd & c&ihp&aidl@flthe
optionally substit ‘uted with at | east one hal o,

forayede 1, Nilgsreen Aris ayb)oRkowRly: subsgityged w@b opagemere GN, COzH Ci-salkyl,

€ S )
CiRALIRArHG ERONY, SRTHARE R o “@te?elﬁ il @ééﬁfﬁ?ﬁ or Ci
chdlonfley tis mmlopalmsmbetstuaddagrmobambnem\t I@Rafcm ,

wherein R1L is selected from hydrogen, CO2H, SCENRbRc

C(O NR bRc, CH2NRbRc, and SO2R ;
Another embodiment of the present invention relates to compound of the formula I,

wherein said aryl is phenyl.

One additional embodiment of the present invention provides a compound of the formula I,
wherein A is substituted with one or more CN, CO,H, C;-salkyl, halo,C(O)R?, OR* or
C(O)NRPR®, wherein said Cy.¢alkyl is optionally substituted by at least one CN, OR® or
NR'R;

One embodiment of the present invention relates to a compound of the formula I, wherein
A is substituted with OR¥, C;-salkyl, halo or C(O)NR°R".

A further embodiment of the present invention relates to a compound of the formula I,
wherein A is substituted with OR* and R* is Ci.salkyl. According to one embodiment of the

present invention R* is methyl.
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R2 and R4 are independently selected from hydrogen,

C( O NRbRc, CH2NRbRc, and SO2R ; R3 and R5 are hydrogen;
WG@\2003/0a498 or heteroaryl, optionally substitutRdI/8E20n6/001114

one or nore CN, CO2H, ( -6al kyl , halo, C(ORa, ORk,

C(O NRbRc or S(OnR'1, whergin said Cl-6al kyl is

optionally substituted by at | east one CN5 0 Ra or

NRbR, 5 Y is selected fromZ, Cil-6al kyI CH20ORd, and

v Rl NERE B MO0 B AR B 8¢ e B 1.

whayﬁ@%ﬂmaﬁé@&é’gahkwwcmﬁmm :said Cl-3alkyl is
W t

optionally substituted one or nore Cl-3al koxy; Rb

R® AR Fze ﬁfd@pénﬁ@rﬁ@eééﬂ:@féﬁ'ﬁbn@ Bﬂrcﬁ@ééﬁdh&éx@ﬁ%yb el OQ@Mkyl, wherein

het er oar yl wherein io said Cl-6al kyl is oQtlonaIIy

seicbGberii R ctionalbisuBHBLIOH witbrase ONROCRANPRRFGHBFR S Pt
and Rc nmay, together with the atomto which they are

R® atdlahhm todetirernwith Ahe, at6m, to Ghidhrthdy areretidsbeddorm a 4-, 5-, 6- or 7-

e Bprg PEra Gif eI O Bty bl SRS For 0,

whéﬂeﬁlgsaicﬁle%&dy@ﬁ@hhg/ 1s%p@1§ﬁauy&16ﬁmea kvithrie Of mides Ealbl A RS, NR'R®,
kyl, wherein said Cl-3alkyl is

C aﬂiml,omleﬂrm;x stid nchndkyls@ prtianglly Egthgr MS@W@ddﬂﬂh@f@rmﬂre (s

- 30al koxy; Rd and Re are, Cl-6alkyl; or Rd and Re may,

6‘5& her with the atomto which they are attached,

af m - or ..7s . menber '

R i oatat Whossen) Ol aplrUBonESLEPE B P oE iR G
salldxyRarids Cl- 3al kyl; 20 Rk is Cl-6al kyl or

Ci1- 6ha| oal kyl , wherein sai d Cl-6al kyl or C1-6hal oal kyl

R¢ b]§d R%h%&@éét%r sHishd hidbad whidHthay ale@@sdhe@ orkl, 5-LBabaed
as a free base or a phar maceut i cal | y

hetamc}etha‘ng@osalmng axts| oF anaae beterngfopsrselegted fo8uNt t her eof .

One embodiment of the present invention provides a compound of the formula I, wherein

R! and R* are hydrogen; R?is SOzRi; andR! is Cisalkyl or Cyshaloalkyl.

Yet another embodiment of the present invention relates to a compound of the formula I,

wherein R' is methyl.

A further embodiment of the present invention provides a compound of the formula I,
wherein R? and R* are hydrogen; A is substituted with one or more halo, OR* or
C(O)NR'R® and wherein R¥ is Cy. alkyl; and

R® and R° together with the atom to which they are attached, form a 4-, 5- or 6-membered
heterocyclic ring containing one or more heteroatoms selected from N or O, wherein said
heterocyclic ring is [Yoptionally substituted with one or more halo, C.3alkyl or C;.zhaloalkyl,
said Ci.salkyl or Cy_shaloalkyl optionally further substituted with one or more Cysalkoxy.
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One enbodi nent of the present invention provides a

conpound of the fornmula | , wherein 2S A is phenyl or
W@o07ayi438 Yet anot her enbodi nent of the presenPCT/SE2006/001114

invention relates to a conpound of the fornula I

wherein R3 and R5 is hydrogen. A further embodi ment of

the present invention provides a conpound of the

formula | , wherein Ais heteroaryl. Another

enbodi ment _gf .t he j i '
S TRRET s oy B o WAL QYRR compound ot e
forPGIaAdwREetnoA Qebeitined WiRrOR" sr@&Q)NeERNt i nvention al so

relates to a conmpound of the forrmula I, wherein Ais

aryl, optionally substituted with one or nore CN

CO2H, G - al kyl, d-ehal oal kyl, hal o,C(O Ra, ORk,

J}ﬁfa@ i ' ' fhe orodeda

An@&% At )1/1?511‘[%@ (Rt Tvém%ﬁ fe1iteSRY éjcogg}fogit% le’ I,

I's optionally substituted east one

whéin XRa CoxalliRbRecording tcharre additiodilmenttodihent hEthg peesenttinvention,
Rkinve tli on relates to conpound of the formula I ,
n said aryl is phenyl. One additional enbodi nent

of the present invention provides a conpound of the

formula | , wherein Ais substituted with one or nore

CN, CO2H, Qeal kyl, halo, CCORa, QRk or C(O Rc,
Yetgpottsr ambedimentofdhé REgFent EVERiqnarayides %@@g%quflgl Sg@e pormyle L,
whiSfpst one CN, ORa or NRbRc; One enbodi nment of the

present invention relates to a conpound of the fornula

bl el ' i ' 2 6al | Derei
by ety A SR Ty B
said OY.edlkylon O ghaldatisy] iscoptiondiyrubsiitutetl witheonkeor moraCN, OR” or
wherein Ais substituted with ORK and Rk is Cl-6al kyl .
c¢&dFding to one enbodi nent of the present invention

Rk is nmethyl.Yet a further enbodi ment of the presgn
R® i Rnippriogatheseth the atgmytmdueihen preratiacheg, };zml& 4 56 6-or -

membered heterocyclic ring containing one or more heteroatoms selected from N, O or S,
wherein said heterocyclic ring is optionally substituted with one or more halo, OR?, NRR®,
Ci.alkyl or Cy.3haloalkyl, wherein said Cy.3alkyl or C;.shaloalkyl is optionally further

substituted with one or more C;.zalkoxy.

Another embodiment of the present invention providesa compound of the formula I,
wherein R® and R® together with the atom to which they are attached, form a 5-, 6- or 7-
membered heterocyclic ring containing one or more heteroatoms selected from N or O,
wherein said heterocyclic ring is optionally substituted with one or more halo or Cjsalkyl,

wherein said Cj.salkyl is optionally further substituted with one or more C;salkoxy.

One additional embodiment of the present invention relates to a compound of the formula

I, wherein R is selected from halogen, CO,H, C(O)NR"R® and CH,NR'R".
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wherein R1L and R2 are hydrogen; R4 is C(ONRbRc ; Rb

and Rc are independently selected from hydrogen,
whedognemsy| and Q‘al kyl, wherein said Cl-6al kyPCT/SE2006/001114

optionally substituted with one or nore CN, ORa or

NRdRe; or s Rb and Rc may, {ggether with the atomto
~which they are attached, forma 4-, 5-, 6- or 7-

menber ed heterocyclic ring contalnlng one or nore

Yetﬂoglieeadg %519 m%%df‘:ﬁ%e&l?gf 1fhE f@s«%t? e&ofgg&%(zﬁu eg&\&l\lﬁ?lﬁld of the

erocyclic rrng |onal one
formﬁlarlpwﬁeﬂeml 0, CRa NRdRe C1- 3a| kyl, wherein said

Cral kyl is optionally further substituted with one or
R! M(0)GR"R3RIHDNRRE and i s Cl-3al kyl, wherein said

Cl-3al kyl is optionally substituted with one or nore

R® Qd RG@%&H&XWHI?{B@ atdth Whﬁ?tﬁé’?)ﬁre attﬁglﬁatdh RfrmVH 3.he1 er-ab@Bered

h they are attached orm a b5- menber ed
hetbnecymho cipglcoutaimingonsotnzire hetgroeﬁtvmscsreleqf@d érohelNex @am@mm said

R 0 At PR TR i AT whein i

C, M8/ & dptivRalBNfhrtRér substithigd ogone oRhotsCoRBBxy. andRli s
1Cl 3al kyI or Cl1-3hal oal kyl. Yet another enbodi nent of

the present invention relates to a conpound of the
formula I, wherein Rlis nethyl. 0 A further enbodi nent
Th@presmmp@tgemlsq wla&ﬂtbgﬁomp@mddél@ca dopound of the

I L v e

b]payﬁdm\éﬁhzm@bmofme,l s Cl1-6 alkyl; and Rb and Rc toget her
th the atomto é{mch hey ar 3

7-(&-Meghoxypherbet-at [ a@mr}- 2/ ﬁlﬂgo gﬁb%yﬁ%r%lng[ﬁ 5-
bpTRER e MSERERRLQE sel ected from N or O wherein said

7-(4-Methoxyphenyl)-2- {4-[(4-methylpiperazin-1-yl)carbonyl]phenyl} -3 H-imidazo[4,5-
blpyridine hydrochloride;
7-(3-methoxyphenyl)-2-{4-[(4-methylpiperazin-1-yl)carbonyl]phenyl} -3 H-imidazo[4,5-
blpyridine hydrochloride;

7-(4-Chloropheny!)-2- {4- [(4-methy1p1perazm— -yl)carbonyl]phenyl}-3H-imidazo [4 5-
blpyridine hydrochloride;

7-(4-Methoxyphenyl)-2-[4-(piperidin-1-ylmethyl)phenyl]-3 H-imidazo[4,5-b]pyridine
hydrochloride;
4-[7-(4-Methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]-N-(2-morpholin-4-
ylethyl)benzamide hydrochloride;
2-{4-[(4-Methylpiperazin-1-yl)carbonyl]phenyl}-7-[4-(trifluoromethoxy)phenyl]-3H-
imidazo[4,5-b]pyridine hydrochloride;
2-{4-[(4-Methylpiperazin-1-yl)carbonyl]phenyl}-7-pyridin-3-yl-3H-imidazo[4,5-
blpyridine hydrochloride;
7-(2,4-Dimethoxyphenyl)-2-[4-(morpholin-4-ylcarbonyl)phenyl]-3H-imidazo[4,5-
blpyridine hydrochloride;

4-(2-{4-[(4-Methylpiperazin-1-yl)carbonyl|phenyl} -3 H-imidazo[4,5-b]pyridin-7-
yl)benzonitrile hydrochloride;
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heterocyclic ring is optionally substituted with one
or nore hal o, Cl-3al kyl or Cl-3hal oal kyl, said

w@2603akdeys or Cl- 3hal oal kyl optionally furtherPCT/SE2006/001114
substituted with one or nore Cl-3al koxy. According to
one enbodi nent of the prese invention there is
provi ded a conpound of the formula | , wherein Ais
substituted with ORK or C(O NRbRc Anot her enbodi nent

e R B e

hycﬁ&dllldrid@nal enbodi ment of the present invention, RK is

Yet anot her enbqdj t t he pr nt

2- {ftmréﬁqthsé DR Ecagd %Hﬁ%@mi} %ﬁ( eDpBliyimpthyDphenyl]- 1H-

i d Rc are independently selected from
‘mlﬁ%pﬁ%g ) 18?{%6al kyl and G -6hal oal kyl, wherein said
N-(CIGyGabdthy])-8+{2G4-tlettytribsrytinilsylwpttiooyidi3Hyingidars{ 4, §-bipsdidine-7-

wth one or nore CN, ORa or NRdRe; or Rb and Rc may,

YUPOHaPHEr with the atomto which they are attached,
7- f?a5{2@Me‘fhoxy@ﬂxoxﬁeth@ﬁy]ﬁheﬂ%}f@-qaf[@l metheTpdseradin-g- r i ng

cont ai ning one or nore heteroatons selected fromN, O
yDeeb@y!Ipkesy B Hi-daidazoldi5eblopydingic ring is optionally

T e

yl)gebpahalogal kyl is opti onal ly further substituted wt h
one_or. nore Q al koxy. the enbodi

T MO R P oAt UG BN A D - DD et} SE-

id @ fAheand Rctogether Wlththe atomto which
tna! ?1%@ I%’a{ttached forma 5-, 6- or 7- nenbered

E%@e{ﬂfkﬁ’rMcthylpmrmmﬂl wlharbgnﬂhélenyl}ﬁﬁ»emﬁ@q@ dd@yrigline-7-
1s%eeted fﬁr %gr O wherein said heterocyclic ring
YDPIEnGRYIPToRH P ©tituted with one or more hal o or
4-[$123al WMeth\Miﬁ;Bdiamﬂ%}l}ﬂ:a@oﬁMKpﬂenyl?; wphnlami[n,y Hibyridives7-
substltut ed with one or nore Cl-3al koxy. One
yDplepatoxylbvanendisodi ment of the present invention relates
3-[5532-%4?[8{%&19%119&&193-}rlﬂﬁmﬁhﬂ]phenyl} -3H-imidazo[4,5-b]pyridine-7-

yl)phenoxy]propan-1-ol;
3-[3-(2-{4-[(4-Methylpiperazin-1-yl)carbonyl]phenyl}-3H-imidazo[4,5-b]pyridine-7-

yl)phenoxy]acetonitrile;

7-(4-Methoxyphenyl)-2- {5-[(4-methylpiperzin-1-yl)carbonyl]pyridine-2-yl}-3H-
imidazo[4,5-b]pyridine;

2-{4-[(3,3-Difluoropyrrolidin-1-yl)carbonyl]phenyl} -7-(4-methoxyphenyl)3H-
imidazo[4,5-b]pyridine;

7-(4-Methoxyphenyl)-2-(4- {[(3R)-3-methylmorpholin-4-yl]carbonyl} phenyl)-3H-
imidazo[4,5-b]pyridine; _
2-{4-[(4-Ethylpiperazin-1-yl)carbonyl]phenyl}-7-(4-methoxyphenyl)-3H-imidazo[4,5-
blpyridine;
4-[7-(4-Methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl1]-N-(2-piperidin-1-
ylethyl)benzamide;

7-(4-Methoxyphenyl)-2- {4-[ (4-methyl-1,4-diazepan-1-yl)carbonyl]phenyl }-3H-
imidazo[4,5-b]pyridine;



10

15

20

25

30

| 5Swherein RL is selected from hal ogen, CO2H, C(O NRbRc

and CH2NRbRc. Yet one additional enbodi nent of the
w@e@somi438 nventi on provi des a conmpound of the PCT/AEL086/001114

I, wherein RL is C(O NRbR or CH2NRbR, and Rb and Rc

together wwth the atomto ?]ch they are attached,

forma 5-, 6- or 7-nmenbered heterocyclic ring

cont ai ni ng one or nore heteroatons selected fromN or

R e e e e S RS
dinvdiig/lgyrivlislai-g-atiine3al kyl is optl onal ly furt her
substituted 151 .one or 3a| k %g q
2-GriUb i Moy ey ripeteas L vl eatho 3H-
[)-2-{4-[(4- th I [ -yl | f
1m121a£<1‘f? l?glhbgkl';}‘é?‘(ﬁﬁ&herl—llél| Zn da{zo[ E1(5 rr]Epyill 8: g:r ﬁ)zlltjpochl)/oZ?ge

2- {3-[(B1svptopglpypereziny | yi)@arbonyl]phenyl} -7-(4-methoxyphenyl)-3H-imidazo[4,5-

4- et hyl pi perazi n-1-yl ) sul fonyl ] phenyl }
b]pgrﬁ*fit{“lgm dazo[ 4, 5- ]pyridine hydrochl oride;

2-(4={ ((Iés}\@mmhmmhh%1]&4&b6ﬁ34}m@hﬂyi7qunﬁétMyphénymHar b
onyl ] phenyl Him dazo[ 4, 5- ] pyridine hydrochloride;
imigazad4 fdtlpgidighienyl ) - 2- {4- [ (4- net hyl pi perazin-1-yl)carb

1- @%%@%&gﬁ;&g&ﬁ-éﬁllgxﬁ%ﬁ,éﬁ]p?llﬁ%[i-gl B¥azoy1} pyrrolidin-3-ol

hyd’roé}ﬂeng]iﬂ orophényl )-2-{4- [(4- nmet hyl pi perazi n-| -?/I ) car bo
3 H -

T Phibdngr sty e S b R e

1m1d§zd;h|5fﬂ] daRirodny{dedi ne hydrochl ori de;
(4-Vet hoxyphenyl ) - BH i mi dazo[ 4, 5-

- Bsarionaryhapy D) Bt olotacin -y ) isebesyIbbons i Bgmidazol4,5-
b]py¥1%1ne%lglldroorchf%nde

7-(4-Ethoxyphenyl)-2- {4-[(4-methylpiperazin-1-yl)carbonyl]phenyl}-3H-imidazo[4,5-
b]pyridine hydrochloride;

7-(4-Methoxy-2-methylphenyl)-2- {4-[ (4-methylpiperazin-1-yl)carbonyl]phenyl}-3H-
imidazo[4,5-b]pyridine hydrochloride;
7-(4-Methoxyphenyl)-2-{2-[(4-methylpiperazin-1-yl)carbonyl]pyridin-4-yl}-3H-
imidazo[4,5-b]pyridine;
7-(4-Methoxyphenyl)-2-{5-[(4-methylpiperazin-1-yl)carbonyl]pyridin-3-yl}-3H-
imidazo[4,5-b]pyridine;
7-(2-Methoxyphenyl)-2-[4-(morpholin-4-ylcarbonyl)phenyl]-3H-imidazo[4,5-b]pyridine
hydrochloride;

'N-(3-Methoxypropyl)-4-(7-pyridin-4-yl-3H-imidazo[4,5-b]pyridin-2-yl)benzamide

hydrochloride;
2-{4-[(4-Methylpiperazin-1-yl)carbonyl]phenyl}-7-pyridin-4-yl-3H-imidazo[4,5-
b]pyridine hydrochloride;
2-{4-[(4-Methylpiperazin-1-yl)methyl]phenyl}-7-pyridin-4-yl-3H-imidazo[4,5-b]pyridine
hydrochloride;
4-(2-{4-[(4-Methylpiperazin-1-yl)methyl]phenyl}-3H-imidazo[4,5-b]pyridin-7-
yl)benzamide hydrochloride;
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2- {4-[(4-Met hyl pi perazin-|

-yl)carbonyl ] phenyl }-7-[4-(trifl uoronet hoxy) phenyl]-3H
WO eovwrdaae$ 4, 5- ] pyridine hydrochl oride; 2- PCT/SE2006/001114

{4-[ (4- Met hyl pi perazi n-1-yl)carbonyl ] phenyl }

- 7-pyridin-3-yl-3Himdazo[4; 5- 6] pyridine

hydr ochl ori de;

7-(2,4-Di netiioxyphenyl) - 2- [4 (mor phol i n-4-yl car bonyl)

AR P A e

ﬂlﬂbﬁ titodde;] pyridin-7- yl) benzonl trile
¥§roc orlde

4-Ethpxypheny Ry ﬁ%ﬁ(ﬁrrylethylpwﬂ(aﬁ@rlpwamﬁﬁlilyldp@qnbf’e}rwu}lﬁmﬂgh5}

b]p%ﬁ?lﬂg&&%@hy%l pLPgL: ﬁl Ine hydr ochl ori de;

4- {gﬁlﬁl)-@aiﬂph?yﬂ Hﬁkmleasa&z]})p%lfl?ﬁéﬁqmmazom ,5-b]pyridin-7-y1} phenyl)methanol
hol i n yl met hyl ) pheny | H m dazo[ 4,5-b di
hyc}@f(féofélﬁanoet hyl)-3- {2-](4-nethyl pi |[oera2||?-plyrl e

y %P@f{@qnﬁhiorﬁimmm—ﬁ%g{yﬁpﬁerwmﬂiiﬂida@o[Z;s-b]pyridin-7-

enzari
yl}Bex{an@@I(y’Lﬂ:%tdnidﬁyet hoxy) et hoxy] phenyl }-2-{4-[ (4- et hy

2R Bt p s L Gp oLy ylemsfompten -
1m1%a:£o3§4 Szy]lﬁﬁxdlﬁéhwédmdémepg az: n-1-yl )car bonyl ] phenyl }- 3
H-i mi dazo i din y

- MNP0 i ot i iyl progemis

hyﬁ_% gll[\%ecar bonyl ] phenyl } - 3H m dazo[ 4, 5-b] pyri di ne;
1?31 (2-{4-[4- Met hyl pi perazin-1-yl)carbonyl ] phenyl }
(43 (belﬂmhM -Bmbihy)pheabiy ] SHFimighiqbhé rdpopridim-Gpy | }

Yl}@ﬁflg’%ﬁﬁet?‘&“’[l? Wy qReM9dss per azi n-1 -yl ) car bonyl ] phenyl } - 3
4- - fariVERB IR h- Sy b AN hhe A} TH-imidazo[4,5-b]pyridin-7-yl} benzoic acid
hydrochloride;

4,4'-(3H-Imidazo[4,5-b]pyridine-2,7-diyl)dibenzoic acid;
7-[4-(Azetidin-1-ylcarbonyl)phenyl}-2-[4-(morpholin-4-ylmethyl)phenyl]-3H-imidazo[4,5-
b]pyridine hydrochloride;
1-(4-{2-[4-(Morpholin-4-ylmethyl)phenyl]-3H-imidazo[4,5-b]pyridin-7-
yl}phenyl)ethanone hydrochloride;
7-(4-Methoxyphenyl)-2-[3-(morpholin-4-ylmethyl)phenyl]-3H-imidazo[4,5-b]pyridine
hydrochloride;

7-(4-Methoxyphenyl)-2- {3-[(4-methylpiperazin-1-yl)methyl]phenyl}-3H-imidazo[4,5-
b]pyridine hydrochloride;

7-(4-Methoxyphenyl)-2-phenyl-3H-imidazo[4,5-b]pyridine;
7-(4-Methoxyphenyl)-2-[3-(methylsulfonyl)phenyl]-3H-imidazo[4,5-b]pyridine;
7-(4-Methoxyphenyl)-2-[4-(methylsulfonyl)phenyl]-3H-imidazo[4,5-b]pyridine;
7-(4-Methoxyphenyl)-2-(1H-pyrrol-2-yl)-3H-imidazo[4,5-b]pyridine;
7-(4-Methoxyphenyl)-2-pyridazin-4-yl-3H-imidazo[4,5-b]pyridine;
5-[7-(4-Methoxyphenyl)-3H-imidazo[4,5-blpyridin-2-yl]pyridine-2-carbonitrile;
7-(4-Methoxyphenyl)-2-(6-methylpyridin-3-yl)-3H-imidazo[4,5-b]pyridine;



10

15

20

25

30

yl ) phenoxy] but anenitril e;

3-[3-(2-{4-[ (4- Met hyl pi perazi n-|-yl)carbonyl ] phenyl }-3
woRiomodaz®[ 4, 5- b] pyri di ne-7- yl ) phenoxy] pr opanP¢T/SE4006/001114

3-[3-(2-{4-[ (4- Met hyl pi perazi n-1-yl)carbonyl ] phenyl }-3

H-i m dazo[ 4, 5- b] pyri di ne-7- oyI ) phenoxy] acetonitril e;

7- (4- Met hoxyphenyl ) - 2-{5-[ (4- net hyl pi perzin-1|-yl)carbo

-nyl ] pyridine-2-yl}-3H m dazo[ 4, 5-b]pyridine;

oyl R ERp A3y RAREY ) -7
2-(Z-Ruﬁ5glmth:yb>0y@hmlamb§yl}|§he_ﬁyﬂl)~{3H(i&ﬁﬂaszaynﬁb]gygﬁmephgl i n-4-vyl

2-( %?%ﬁg@h%@plég%é&yﬂh%ﬁ?—%ﬁgim?dazéle],ﬁgfplynld{r]l%;’ )
2-(Mét%c?ﬁn??lgiﬁlr]ﬂe—@%%b}(}?ﬂl'eﬁﬂl)—@ﬂtiﬁﬁ%[@S’lﬁjﬁyﬁaﬁfei m dazo 4,
3-[4—(9-7!\4@149%11%%&@@@!@[SH-b]wrd@i}a@{-ﬂ]-Nﬁ}myﬂlbnt?mom‘%@zamide

&L @lﬁ;@?e“ di n-1ylethyl) benzam de; _
hy 9% MM hoxyphenyl ) - 2- { 4-[ (4- net hyl -1, 4- di azepan-1 -yl )
3- gaubhamyihddabsnyl)pheaki | Bl asaabzot4,5-00p@idin-diyIE-N-(3-

1-{4-[7-(4- Met hoxyphenyl)-3H i m dazo[4 !>
methaxypiepylbenzamide Bpdieskioride;. NSNdi et hyl pyrrol i di n-

A R L A e R i S
hy$lophldrided- met hoxyphenyl ) - 3Hi mi dazo[ 4, 5-b] pyri di ne;
N-(2-Methoxyethyl)-3-[ 7-(4-methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]benzamide
hydrochloride;
3-[7-(4-Methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-y1]-N-(2-pyrrolidin-1-
ylethyl)benzamide hydrochloride;
N-(2-Cyanoethyl)-3-[7-(4-methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]benzamide
hydrochloride;
7-(4-Methoxyphenyl)-2-[3-(morpholin-4-ylcarbonyl)phenyl]-3H-imidazo[4,5-b]pyridine
hydrochloride;
7-(4-Methoxyphenyl)-2-{3-[(4-methylpiperazin-1-yl)carbonyl]phenyl}-3H-imidazo[4,5-
b]pyridine hydrochloride; and
3-[7-(4-Methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]-N-pyridin-3-ylbenzamide
hydrochloride;

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.

The present invention also relates to compounds selected from:
2-(Benzyloxy)-4-(4-methoxyphenyl)-3-nitropyridine;
4-(4-Methoxyphenyl)-3-nitropyridin-2-amine;
4-(4-Methoxyphenyl)pyridine-2,3-diamine;
2-(Benzyloxy)-4-(3-methoxyphenyl)-3-nitropyridine;
4-(3-Methoxyphenyl)pyridine-2,3-diamine;

Methyl 4-[7-(4-methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]benzoate;
Methyl 4-[7-(3-methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]benzoate;
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2- {4-[(4-1sopropyl pirerazin-1-yl)carbonyl ] phenyl}

-7-(4-met hoxyphenyl )-3H i m dazo [4,5- bjpyridine;
WQ2(04/04(468S) - 3- Fl uoropyrrolidin-1-yl]carbonyl } ptiEaEi0pe/01114

- (4- met hoxyphenyl ) - 3H m dazo[ 4, 5-b] pyri di ne;

| -{4-[7-(4-Meti.ioxyphenyl)+3Him dazo[ 4, 5-b] pyridin-2

-yl ] benzoyl } pyrrolidin-3-o0l hydrochl ori de;

7- ( 3- Fl uor o- 4- Met hoxyphenyl ) - 2-{4-[ (4- net hyl pi per azi n-

7-cLh;1/ r%)zg g{-g(gf}%éetﬂ;lﬁpﬁeﬁékih:ﬁﬂ)&ﬂrﬂ%ﬂbhéyyﬁz?ﬂmﬂﬁdﬁbfl%-b]pyridine;
7-Cil¢ré-2- B‘G@ﬂmdwbbbmsbb)l}’%f{eﬂylﬂ-Glﬂ-mdm[@-ﬂ)@ymﬂm I-yl)c
7- (%%tﬂ%}ﬁl]lpg ﬁbéi- 4- gplpen n- -y azrlbonyl)plleg&{] 3%—1m1dazo[4 5-b]pyridine;
4-(7: dtrﬂorglﬁpﬂlabﬁwb)o m Iz{oyf*y -REDBYAPhARL AL icky)b¥hAeRIH0

nyI ] phenyl } - 3Hi'm pyridi ne hydrochl ori de;
Methy(l 4-[Vé-reyayophenydk Willpr@ﬁW)i fﬂpymdlp{ﬁylﬂmﬂm@ per azi n-

7- (ﬁ%?%%ﬁfrp ?rpy ’41 Ffj; ?rfl%rp%y%l?rﬁ% Cﬁﬁ Oﬁl )g)‘he?yﬁ]ﬁlmlgazo% 5-blpyridine;
4- [{szMo(rﬁrdmatdnylbﬁb %hbﬁyl]]-S—Yﬁtidp@ﬁbmn%hﬂlﬁM' din-4-yl}-3H

m dazo[ 4, yri

4-[3- th:rmmwxylﬁﬁgﬁwlbphemqlhwémﬁé -APM#fHer azi n-1 -yl ) carb

4- [3 W%O X@gﬁgﬁhﬁ?@]ﬁﬁﬁﬁgb,fdémmepy ridine;

Méiyl @rist[3H@iarpholinyl-ylarctioiyphymie hiftiinidaizb [41h-blayodide-8- 8} ippzoate;
-0 ooy gy henl- ol oo 2d Aspais a6
MekiBY 4L @LiBd s Blini@R3RAS- SRy AL DG Ib REbAE;

Methyl 4-(7-iodo-3-{[2-(trimethylsilyl)ethoxy|methyl} -3 H-imidazo[4,5-b]pyridine-2-
yl)benzoate;

Methyl 4-(7-(3-{[(2-cyanoethyl)amino]carbonyl } phenyl)-3-{[2-
(trimethylsilyl)ethoxy]methyl }-3 H-imidazo[4,5-b]pyridin-2-yl)benzoate;
4-(7-(3-{[(2-Cyanoethyl)amino]carbonyl } phenyl)-3-{[2-(trimethylsilyl)ethoxy|methyl } -

3 H-imidazo[4,5-b]pyridin-2-yl)benzoic acid;
N-(2-Cyanoethyl)-3-(2-[(4-methylpiperazin-1-yl)carbonyl]-3-{[2-
(trimethylsilyl)ethoxy]methyl }-3 H-imidazo[4,5-b]pyridin-7-yl)benzamine;

Methyl 4-(7-[3-(benzyloxy)phenyl]-3H-imidazo[4,5-b]pyridine-2-yl)benzoate;

Methyl 4-(7-[3-(benzyloxy)phenyl]-3-{[2-(trimethylsilyl)ethoxy]methyl}-3H-imidazo[4,5-
blpyridine-2-yl)benzoate;
4-(7-[3-(Benzyloxy)phenyl]-3-{[2-(trimethylsilyl)ethoxy]methyl}-3 H-imdazo[4,5-
b]pyridine-2-yl)benzoic acid,;
7-[3-(Benzyloxy)phenyl]-2-{4-[(methylpiperazin-1-yl)carbonyl]phenyl}-3- {[2-
(trimethylsilyl)ethoxy]methyl}3H-imidazo[4,5-b]pyridine;
3-(2-{4-[(4-Methylpiperazin-1-yl)carbonyl]phenyl}-3- {[2-(trimethylsilyl)ethoxy|methyl} -
3H-imidazo[4,5-b]pyridin-7-yl)phenol;

7-{3-[2-(2-Methoxyethoxy)ethoxy ]phenyl }-2-{4-[(4-methylpiperazin-1-
yl)carbonyl]phenyl}-3-{[2-(trimethylsilyl)ethoxy]methyl} -3 H-imidazo[4,5-b]pyridine;
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2-{4-[(4- Met hyl pi perazin-|-yl)carbonyl ] phenyl }-7-pyrid

in-4-yl-3Himdazo[4,5- bjpyridine hydrochl ori de;
wQ2q404/0404d8 Met hyl pi perazi n-1 -yl ) net hyl ] phenyl } - FEpyEI006/601114

-4-yl -3Hirnidazo[ 4, 5-b] pyri di ne hydrochl ori de;

4-(2-{4-[ (4-Met hyl pi perazi nyk-yl) methyl | phenyl } - 3Hi mi

dazo[ 4, 5-b] pyridm 7- yl)benzam de hydrochl ori de;

7- (4- Met hoxyphenyl ) -2-{4-[ (4- net hyl pi perazi n-1-yl)niet

M) YRESRIL s TR RBRACA P 4 B s i YRl 87
1m1dy%o¥4ggthﬂlﬁ%>triidgﬁ@m)})em3m; m dazo[ 4, 5- b] pyri di ne

h . . . .
(A3 FHydrppiopibpheny -3y { R trimatodsibiphoxxlmsthilira Hopridago(4.5-
VAL IR e | ) et hanol ~ hydr ochl ori de;
B b o ot byt phers 1- 3t i i d
3-[32{{4-MBetblpiperatiml-FHcarbyrydiphenyil 18- {id-Griowtiydsiiydethoxymethyl} -

s A R L1 (P
el

Meiylpiperazin-1-yl)carbonyllphenyl} -3 H-imidazo[4,5-b]pyridine-7-
Mor phopII!)n- 4-yl'met hyl phenyl}] -3Him azoﬂ%}:rS- b
yDplhspokylpropylliapesemidgni i de hydrochl ori de;

~ {2k A -0-14- My kdy- 3H-1 m dazof 4, 5-
4'[%&%)/{%[ #M@p%ﬁg%ﬂ qéé‘fzgg’%’%}%e@?ﬁgy ﬁ@zdr ochl ori éeg
(ui%@d%ﬁi)é‘;ibkﬂ?gmﬂ}%wmﬁt@ghwib]wﬂ?inkfﬁﬂﬂlﬁh@@z@{tmeﬁﬁﬁle;
pyridin-7-yl}benzoic aci rochl oride;
3-&;(_5*{4([&41\4%%%}?@&%1&:1#@]3&%% @YQ:% Tyl ) di benzoi c
(tridfiisilyl)ethoxy]methyl} -3 H-imidazo[4,5-b]pyridine-7-yl)phenoxyJpropan-1-ol;
3-[3-(2-{4-[(4-Methylpiperazin-1-yl)carbonyl]phenyl}-3-{[2-
(trimethylsilyl)ethoxy]methyl}-3 H-imidazo[4,5-b]pyridine-7-yl)phenoxyJacetonitrile;

—

Methyl 6-[7-(4-methoxyphenyl)-3H-imidazo[4,5-b]pyridine-2-yl]nicotinate;
4-[7-(4-Methoxyphenyl)-3 H-imidazo[4,5-b]pyridin-2-yl]benzoic acid;

Methyl 4-[7-(4-methoxyphenyl)-3 H-imidazo[4,5-b]pyridin-2-yl]pyridine-2-carboxylate;
5-[7-(4-Methoxyphenyl)-3 H-imidazo[4,5-b]pyridin-2-yl]nicotinic acid;

4-(7-iodo-3 H-imidazo[4,5-b]pyridin-2-yl)benzoic acid,;

7-Iodo-2-[4-(3-methoxy propyl-4-ylcarbonyl)phenyl]-3H-imidazo[4,5-b]pyridine;
7-Chloro-2- {4-[(4-methylpiperazin-1-yl)methyl]phenyl} -3 H-imidazo[4,5-b]pyridine;
7-Chloro-2-[4-(morpholin-4-ylcarbonyl)phenyl]-3H-imidazo[4,5-b]pyridine;

Methyl 4-{2-[4-(morpholin-4-ylmethyl)phenyl]-3H-imidazo[4,5-b]pyridin-7-yl} benzoate;
Methyl 3-[7-(4-methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]benzoate;
3-[7-(4-Methoxyphenyl)-3 H-imidazo[4,5-b]pyridin-2-yl]benzoic acid;

Methyl 3-(3H-imidazo[4,5-b]pyridin-2-yl)benzoate;
[4-[2-[3-(3-methoxypropoxy)phenyl]-7-(2-trimethylsilylethoxymethyl)-5,7,9-
triazabicyclo[4.3.0]nona-1,3,5,8-tetraen-8-yl|phenyl]-(4-methylpiperazin- 1-yl)-methanone;
N-[3-[3-[8-[4-(4-methylpiperazin-1-yl)carbonylphenyl]-7-(2-trimethylsilylethoxymethyl)-
5,7,9-triazabicyclo[4.3.0]nona-1,3,5,8-tetraen-2-yl |phenoxy]propyl]acetamide;
7-Chloro-2-[4-(morpholin-4-ylmethyl)phenyl]-3H-imidazo[4,5-b]pyridine;

Methyl 3—(7—ch10ro-3H—imidazo[4,5-b]pyridin—Z-yl)benzoate; and
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7-[4-(Azetidin-1-yl carbonyl)phenyl]-2-[4-(norpholin-4-
yl met hyl ) phenyl ] - 3H i m dazo[ 4, 5- b] pyri di ne

whyaroeaBori de; 1-(4- {2-[4-(Mf PCT/SE2006/001114
hol i n- 4-yl met hyl ) phenyl ] - 3Hi m dazo[ 4, 5- b] pyri di n-7-
yl } phenyl ) et hanone hydrochl gki de;
7- (4- Met hoxyphenyl ) - 2-[ 3- (nor phol i n- 4-yhnet hyl ) phenyl ]
-3H i m dazo[ 4, 5- b] pyri di ne hydrochl ori de;

> (i Al AROR 0 Sy b ls PO BIREN AL ot

Thére dompbiuals iackeyseful as intermediates in the process of preparing a compound

7- ( 4- et hoxyphenyl ) - 2- : e
acoprding o fommali b/ C "Y' ) -2 phenyl - SFim dazol 4, 5-blpyri dine

7- (4- Met hoxyphenyl ) - 2- [ 3- (net hyl sul fonyl ) phenyl ]-3Hi m
i dazo[ 4 55-Db] pyri di ne;
Listed(bldvie tre alefipitiens of) vagiofigitefmetse lis thefspenifigation myd tladig-tom

i dazg[ 4, 5- bl.pyri.di ne;
des’fﬂ?ﬁ%@(%%%élﬂ%) -2-(I Hpyrrol -2-yl)-3Him dazo] 4, 5-

b] pyri di ne;

7- (4- Met hoxyphenyl ) - 2- pyri dazi n-4-yl - 3Hi m dazo_ .
In this pegifipationdhierm “alkyl” includes both straight and branched chains as well as

cycgl;ci[aglli}{l] g@g@%gﬁ%ﬁ%ﬂf@ ?/—%;a)ékﬁ 'ﬁ'@ﬂllﬂk ‘ii 36 9kcAbon Rlomsand inﬁ'y%'e}’lgdt Rs not

1im£l[te(1 go, Blhi]iEﬁHW)Qtdk_i)}Hﬂnpfo)pyE i{pfopybinggiclpprapyinThe yérin Gisallyil aviog 1 to
, 5-b] pyri.di ne, : . .
6 opr a.awéqswggmﬁmb}t@m limpitadgy TSRy o BibBl T ORI A REPRY 75 DU,
.— : n _; ._ . L N ._
PO 3 R A pnyl -pentyl Lpentyl o psnti hoo LIS T
cydlphexytme;

2-( Bgt oxynmet hyl ) -7-(4- nmet hoxyphenyl)-3H i m dazol[ 4, 5- b]

pyri di ne;
Th tdrMEtC QU ERY it hded-Hoth stk ftexydbanstel-cBidnk mMitaeah 4C5dikoxy”

] pyri di ne; : . .
haging 19 3 carbom aleyishay bs.-bytisinet Hmitef 10, selioxy s sthiesy. ppyemoxy or i-
pn%&'o?cg.' nmet hoxypr opyl ) benzam de hydr ochl ori de;

-{7-[4- (Am nocar bonyl ) phenyl ] - 3H i m dazo[ 4, 5- b] pyri di
n-2-yl }-N-(3- nethoxypropyl)benzam de hydrochl ori de;

The term “halo” or “halogen” refers to fluorine, chlorine, bromine and iodine.

The term “haloalkyl” refers to an alkyl group, defined as above, in which one or several of
the hydrogen substituents have been replaced by halogen substituents, in which the term

halogen is defined as above.

The term “aryl” refers to an optionally substituted monocyclic or bicyclic hydrocarbon ring
system containing at least one unsaturated aromatic ring. The “aryl” may be fused with a
Cs-scycloalkyl ring to form a bicyclic hydrocarbon ring system. Examples and suitable

values of the term “aryl”, but not limiting,are phenyl, naphthyl, indanyl or tetralinyl.

As used herein, “heteroaryl” refers to an aromatic heterocycle having at least one
heteroatom ring member such as sulfur, oxygen or nitrogen. Heteroaryl groups include

monocyclic and polycyclic (e.g., having 2, 3 or 4 fused rings) systems. Examples of
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4-{2-[3-(Morpholin-4-yl carbonyl ) phenyl ]-3Him dazo[ 4,5
-b] pyridin-7-yl}benzam de hydrochl ori de;

woRq2oMashoxyet hyl ) - 3-[ 7- (4- met hoxyphenyl ) - 3H POT/8E2006/001114
[4,5-b] pyridin-2-yl]benzam de hydrochl ori de;
3-[ 7- (4- Met hoxyphenyl ) - 3Hi pg dazo[ 4, 5- b] pyri di n-2-yl] -
N-(2-pyrrolidin-lylethyl) benzam de hydrochl ori de;
N- (2- Cyanoet hyI) 3-[7-(4-nei hoxyphenyl)-3Him dazo[4 5

- b ridin-2-
neieR Y b S e D E o SO . RIS ima il
pyﬂahnﬁl id 6330 [trdlaZDyiD ] iyl (ich. ﬁﬁaﬁ}ﬂ)j qamblydmsc!ﬂlﬁinolyl thlenyl
t hoxyphenyl)-2- {3 - 4-rre hy| Bi er.azi n-
lmlﬂa:yquleﬁlﬁagew%qlciﬂhéngml q;qqz? erf?ﬁﬁwyauh%zthlazolyl
1sog§/z?!;ﬂ (A}J %L ﬂg‘)r(li}ﬂ)ﬁyq rslzoéﬁ_ 1ndaz(§)é}élbl,2 4-th1ad1r'§1§z/cr> P,%i I1sr?:thle}z>?1 1,
beﬂ&oﬂyasnydlpmﬂﬂylybdnhﬂm}ylﬂufﬂmrdnpdylobdeﬂzumddmlylamdahmﬂwdbh@hke In
ar I
sorge RN S 6 A E CERL EBGP Do e eyt 2D Fodp i pabin
fur[h%% 8hBS&dikents Wﬁ% aPdRet ﬁﬂcafrl’)&fﬁtoms In some embodiments, the

2- (Benzyl oxy) - 4- (4- met hox henyl? -ni tropyridi ne;
it By he )0 P i pporcie s 01 5 0 6 ring-forming

ato&ns ]%a%%;lho%nﬁer%sgh@i{ e% (ﬁ’#}% e?éag ﬁfcr%gw Illa(.:?i 1nt8;about 4, 1to
abdlrt (330r IYarb Ranshepdugaind. Y wméid:rﬁlﬁbcﬁmantd,l thethateparyBoiydteroaromatic

4-17-(4- et hoxyphenyl ) - 3H |
gf(é‘ﬁ%’@&ﬁ@eteroatorﬁ(yp enyl)-3H i nmi dazo[ 4, 5-b] pyridin-2-yl]b

The term “4-, 5-, 6- or 7-membered heterocyclic ring containing one or more heteroatoms
independently selected from N, O or S” refers to a mono- or bicyclic- heterocyclic ring
which may be saturated or partly saturated and which may optionally contain a carbonyl

function and which may be, but is not limited to, azetidinyl, imidazolidinyl, imidazolinyl,

‘morpholinyl, piperazinyl, piperidinyl, piperidonyl, pyrazolidinyl, pyrazolinyl, pyrrolidinyl,

pyrrolinyl, 1-methyl-1,4-diazepane, tetrahydropyranyl or thiomorpholinyl. In the case
where the heterocyclic ring contains a heteroatom selected from S or N, these atoms may

optionally be in an oxidised form.

The term “hydrochloride” includes monohydrochloride, dihydrochloride, trihydrochloride
and tetrahydrochloride salts.

A suitable pharmaceutically acceptable salt of the compound of the invention is, for
example, an acid-addition salt, for example an inorganic or organic acid. In addition a
suitable pharmaceutically acceptable salt of the compounds of the invention is an alkali
metal salt, an alkaline earth metal salt or a salt with an organic base that affords a

physiologically-acceptable cation.
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Met hyl

4-[7- (3- met hoxyphenyl )-3Hi m dazo[ 4, 5-b] pyridin-2-yl]b
WE@HoAE3s PCT/SE2006/001114

7-Chl oro-2-{4-[ (4- et hyl pi perazin-1-yl)carbonyl] phenyl

}-3Himdazo[ 4, 5-b] pyri di nej

7-Chl oro- 2-[ 4- ( pi peri di n-| -charbonyI)phenyI] 3Hiniid
azo[ 4, 5-b] pyri di ne;
o 2.0 4 (ni T .
SO‘%T gi\'ﬂﬁ%‘&g )gg %F%ﬂ%%Téyléaﬁlg i@%gc%%ﬁfc%'eﬁ'trés MHORELNME RBREYC
cerdre§ (E-Gnld &-Beodikks),nind aamfoéheﬁmki]aqs‘gaoﬂ dlat t12- iV dntibik eReompapdes all
lin-4-yl ethyl benza de;
such Opﬁc%whe%rﬁ Prasty pid mm%wa%am; 5- b] pyri di n- 2-yl ] ben
zoat e;

7- (4- Met hoxyphenyl ) - 2-[ 4- (nor phol i n- 4-yl car bonyl| )bphen
Thé pre@erit—lmwnhkazm!adqsao tHepige o ¢ayepounds of formula I as hereinbefore defined

as il Ao BE PR ciizol IR IRANH HRAAGRNical oBleb bR Wb

phetiﬁiabéiméaw g@éﬁz@w kalphswR e ¥altsdhdiebelus3fid it PRiduction of the
(Nbrpholln yInEthyI)phenyI]pyrldlne 2,3
commlaldﬁ akformmlay |

4-{7-[3-(norpholin-4-yl met hyl )phenyl]-1 Himdazol[ 4, 5-
] pyri di ne- 2-yl } benzoat e;
It ig to{ b ﬁrfﬂe(sbdmﬂplmlﬂhenprése)at meettioh relhes yd dny-dnd-ailradenerfici{osms of
] pyrid e- %%thgnzoi c acid; Methyl
ﬂmﬁ:?fol cf’-f azo[ 4, 5- ]pyridin-2-yl)benzoate;
tny

4-(7-i0do-3-{[2-(trinmethylsilyl)ethoxy]nmethyl}-3Himd
Angohggict ofthe fipseniieh isdo Qrovyie)cg@m @f foyarula Y for therapeutic use,

esp(ef:%f}(r&?%é qudls y a)? h 5 X%.i }O?Eﬂ’] 319%&6 1? ?ngdééalggg?ﬁ’x%h OigCéI{d?tIOIlS

ass]o@Mfe'kidhﬂr @y%dg}? @mhmﬁ k?nase -3 (GSK3) i 18 manilmals including man.
anoet o] car henyl }-3-{[ 2-

Palttwpwélmﬂr@qup@% iy Hlastlgli\{ h@ﬁ%!lﬂ}l]g a%ﬂ@&ﬁﬁ%@éﬁ%feyz%sbﬁ-é-[ (

] pyridin-2-yl)benzoic acid;
- N-(2-Cyanoe% ) - 3- (2-[ (4- et hyl pi perazin-1-yl)carbonyl]
MetBedq 6f-Preparation .
A.n%tc . Irgqepgeﬁ qﬁféen}}/rﬁéang %t%ﬂrrrl%rgxyldés agpl_rlbclzersns goarzpr ahng a]cg%{)cl)udn'd of
fortdi ¥ bs3a frBEPAY b@%ﬁhﬁﬁﬁ@éﬂt&al@'&dc%tﬁlﬂé ©d14thbrebf. Mtdugthove 1 Re

yl ) benzoat e;
folhw(mg Hescripery ¢ s(yszlg/ proesssA if isgumderstood thagevheye poronrings, fyiable
pré‘cl:%%lé%l}ps %Vlﬁ'b!e 'Jh&’e%zt&[ a%d%ubsequenﬂy removed from, the various reactants

and intermediates in a manner that will be readily understood by one skilled in the art of

organic synthesis. Conventional procedures for using such protecting groups as well as
examples of suitable protecting groups are described, for example, in “Protective Groups in
Organic Synthesis”, T.W. Greene, P.G.M. Wuts, Wiley-Interscience, New York, 1999.

It will be appreciated that certain of the various ring substituents in the compounds of the
present invention may be introduced by standard aromatic substitution reactions or
generated by conventional functional group modifications either prior to or immediately
following the processes mentioned above, and as such are included in the process aspect of
the invention. Such reactions and modifications include, for example, introduction of a

substituent by means of an aromatic substitution reaction, reduction of substituents,
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] pyri di ne-2-yl ) benzoat e;
4-(7-[ 3-(Benzyl oxy)rhenyl]-3-{[2-(trinmethylsilyl)ethox

wQ poveokosBs - 3H- i ndazo[ 4, 5- ] pyridi ne- 2-yl ) benzoPCT/8E3006/001114
7-[ 3- (Benzyl oxy) phenyl ]-2- {4 [ (et hyl pi perazin-1-yl)ca
rbonyl ] phenyl }-3-{[2
(trimethylsilyl)et hoxy] nmet hyI }3H i m dazo[ 4, 5-
] pyri di ne;

a].k%{a&itar;l Ii)ff%@:&té‘/ﬁuéﬁﬁ% 51%; %{(oy 2 @ul%hHe)xﬁ AT X%flnw‘b?@}f%}c’ugn {l

conditrerisdomrsuch pto)cpdlmas;drp well known in the chemical art. Particular examples of
arqanﬂlﬁ é{llés?&ﬁlorl\@%c‘:%é se1tnc e 1n )%Llp lon of'a ﬁltro gioup u fﬁgréggpe%trated
mtﬁé‘ 5&1@ rmé ilﬁlaﬁﬁéﬂo}l o?ah [a@yl (gtrédplmidgyfoi lekathpie] 0yl WRidBYhd ewis

Hi'm dazo[ 4 pyridine;
acui-(guzh (3 a]@gmnymrtgg pn@@gn)lpﬂ“e‘wglpl] Clgfts conditions; the introduction of an

]l{yi)grl‘pglélr Iﬂgng tirtl%l:kyiolé%g% QEX% mg r@,(uc]h as %ﬁ'l'mn]l%%lzt?{chl%hge) under

Frigddl Crifes c(oadiﬁy)ﬁg @l eaprbduetiemnyt 4 haloddnd grdup. PRItbYIkSEdayiples of
) et hoxy].net hyl }-3 -im dazo

4 35- i
mozlj;l}qupmsdpﬂgdqthy rsdysHon pEa g%‘p(group to an amino group by for example,

ol R el b eaganylabgny byt
hy{lyyhlorle acid with)hehemgy lok plat@aof dlkydthjo to alkylsulphinyl or alkylsulphonyl.
-{3-[3-(2-{4-[ 4- Met hyl pi perazi n-|-yl)carbonyl ] phenyl } -
3 H i m dazo[ 4, 5- ]pyridine-7- yl)phenoxy] propyl}
B8P lq%paratlon of Intermedlates

3-(2-{4- Met i perazin-1-yl)carpo
Thprpggqpngs}es %’gx Feparatlon o¥th% 1rrl)termed1ates W er)eln Rp Qy J ,R* R®and A are,

un((ﬁtsgnéétﬁ%c%/e) %ﬁéelﬁ%x% ?u aneni (H}?ﬁ:la}er’ §§k+]géé(§qﬁé)£0ﬁ0@n§ Py

{4-[(4-Methyl pi perazin-| -yljcarbonyl]phenyl} -3- {[2-
(trinethylsil@l)ethoxy] met hybioug

Him dazo[ 4, 5 ] ¢, di ne-7- ){h})phenoxy] pfopan-1 -ol ;
3-[3-(2-{4-[[{ 4> thyI N0
i perazin-| -yl r bonyl ] phenyl } - 3{[2 |

r
(trimethylsil¥l)ePfoxy] et hyi }-3
H i m dazo[ 4, 5- 6] pyridi ne-7-yl) phenoxy] acc(atv)onl Tril e;

(i) Cross-coupling of a compound of formula II, wherein Q is halogen and Bn is benzyl,
with a suitable aryl species III to give a compound of formula IV may be carried out by
reaction with an appropriate aryl boronic acid or an aryl boronic ester. The reaction may be
carried out using a suitable palladium catalyst such as Pd(PPhs)4, Pd(dppf)Cl; or Pd(OAc),
or Pd,(dba); together with a suitable ligand such as P(zert-butyl)s, 2-
(dicyclohexylphosphino)biphenyl or 2-(2°,6’-dimethoxybiphenyl)-dicyclohexylphosphine
or a nickel catalyst such as nickel on charcoal or Ni(dppe)Cl, together with zinc and
sodium triphenylphosphinetrimetasulfonate. A suitable base such as an alkyl amine, e.g.
triethylamine, or potassium carbonate, sodium carbonate, cesium carbonate, sodium
hydroxide or cesium fluoride may be used in the reaction, which can be performed in the
temperature range of +20 °C to +160 °C, using an oil bath or a microwave oven, in a
suitable solvent or solvent mixture such as toluene, tetrahydrofuran,

dimethoxyethane/water, N,N-dimethylformamide or dioxane. The boronic acid or boronic
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Met hyl 6-[ 7-(4- met hoxyphenyl)-3
H i m dazo[ 4, 5- b] pyri di ne-2-yl ] ni coti nat e;
wd 20074040438kt hoxyphenyl )-3 H i m dazo[ 4, 5- PCT/SE2006/001114
] pyridin-2-yl]benzoic acid; Methyl
4-[7-(4-met hoxyphenyl ) -3 -i#3dazo[ 4, 5-Z] pyri
di n-2-yl ] pyri dne- 2- car boxyl at e;
5-17-(4- Met hoxyphenyl )-3

esteg{ n'eagr] beafér%%%_@. Mr%féﬁ%g%f}ﬂe]cm‘rgﬁ)tohghg la@g 'h%l%%e %3 gd %aryl
brozrl_ndleg dﬁglgag[ ey Behfved i‘b@ge;m prichms butAlythina todfoyth hp heteryteldiale aryl
im

hthmumeswwhlgmﬁﬁt@ rﬁ@qt?ﬁl/wﬁh BéEpitahlsberoy corpeund; ¢-gnEiysthyl -

19 B
bor t-egﬁ bg’{prg_ﬁéﬁfedbr #S%‘gﬁ%’f N A 4-yl car bonyl ) phenyl ] -3
Hi mi dazo[ 4, 5- bPpyri di ne; Met hyl A

4-{2-[4-(norphosin-4xylﬁe%hy+%phenyl\;3 NOJvi dazo[ 4, 5-
] pyridi n-7-yl }jpenZoat e; Met hyl |
3-[7-(4-nmet ho |)-3 Himdazo

] pyridin-2-yl]béhzo ;o 3-[7-(4- Met hgxypﬂgnyl) 3

H i m dazo[ 4, 5- ] pgv)y di n- 2- yI]ben20|c aw) d; Met hyl
3-(3Himdazo[ 4, 5- ]pyridin-2-yl)benzoate;

(i) DrafisforprtipBofabenaxlgshas s e dNeawh prone of typd Ynsempe effeojed by

th
@piAdRRP s Gions oueniccid g5 iyneatiiporqapetieseid o
ten(p%reﬂﬁ’é hyﬂiéirﬂ%feayz DNElte b *GEbhsHeOME reaction of the formed 1ntermed1ate

-[8-[.4-(4- met hyl pi per azi Qn Iphen
with a(szlteblP ﬁ@?ﬂw@glaﬁ%tshw fmﬁmphor%srgxyglzl fl%v ¥ﬂ]atufe n
- t 6&&%’
the il gozé: %4 k flﬁfr%ﬁg %&ﬁtuﬁ% %5#)58%%% ;ﬁ & iate with
ammommmdhyctrpmd@ ubl]ngytrrmdrcrwve REeh o a Brppratre ok the3ange of +100 °C
zo[4 5- ]pyridin-2-yl)benzoate;
to%*ﬂ% £7-[4- (Am nocar bonyl ) phenyl ]-3 -i m dazo[ 4, 5-
] pyridin-2-yl }benzoi c aci d. Ahese conpounds are usef ul
as internediges in the proc 2of preparing a
conpound accar di Rg, to fornul )I . Listed bel ow are
def i ni ti onsyofyarfous ter used in thaspsoification
and claims to _describe the present |nan on.

N NH, Z
N NH,
(VD) \9

(iii) Cross-coupling of a compound of formula VI, wherein Q is halogen, with a suitable

aryl species III to give a compound of formula V can be carried out as described above for

the cross-coupling of IT and III to give IV.

A A
sel o6
I ~ l =
N~ TNH, N~ TNH,
)

(iv) Reduction of a nitro compound of formula V to a diamine of type VII can be effected

by reaction with suitable reductant, e.g. ammonium formate, in the presence of a catalyst



In this specification the term"al kyl" includes both

strai ght and branched chains as well as cyclic alkyl
w@e@aps438The term Q sal kyl having 1 to 3 car boPCEHSEE2UB6/001114

and may be, but is not limted to, nmethyl, ethyl,

n-propyl, /-propyl or cycloggopyl. The termd - alkyl

having 1 to 6 carbon atons and may be, but is not

limted to, nmethyl, ethyl, n-propyl, /-propyl,

sucﬁ a? §51¥adFmA OH Eﬁ%ﬂ:?al Sh! Q%lﬂb e %ol\%ﬂ,% e%( ‘{ﬁaﬁcﬁ%k ¥le anol ata

ten@ﬁfdh&hﬁ%&bxan‘@h@f&@@?@to@eﬂak koxy" i ncI udes bot h
strai ght and branched chal ns . The term "d- 3al koxy"
haV| ng 1 to 3 carlpdn at®¥ms may be, but is not Ri\mt

ﬁﬁxy, ethoxy né pr opoxy or i pr
aw " hal @ g toflugri ng, c%l OB R’
b¥0 lqnd i odPne. 2 term "hal oal k N ers
al Kyl group, defined as ,above, in which oneHor geve
of the hydrogen s#bst i thients have been repl aceg by

hal ogamn) substituegkxys, in which the term hal og!é)n IS

defined as ahove. _The term" ar refers
) &b’ﬁﬂ%}ﬁa‘qlqnyofschggmp iyt ﬁ.’gg 10@°¥5]|'° M gocglve an intermediate

¥yl Ng system cont ai n| ng at | east one
° X%ﬁgg?ura glrormtlc ring. The "aryl" may be fused

(2) \Hirs ) ranciiis Vmcahdaaxmythe rpmgnctecpffacsumlﬂe pitdyss] ¢ g o-benzotriazol-1-

-G eSSt B e A O.F BRI
N, AR histtameiid@tunitiexh @hdraphodphate, AS a b@eéht h@dh&lsrﬂwetomtnle

heteroaryl refers to an_aromatic hetero%&cl e havi ng
dinggthyl dorsmangfde of 8 tmrixyes hereel dgsuiahis dasesemasd s ul f ur

10 d11§;c?é>¥(%§ffbt | %rﬁ éltﬁ g&geq% us&?tnetﬁ@?eﬁgljiong (&ﬁwﬂsbah ng&g&med at a

terrﬁpesaiﬁkerm tipsingeyf0e0eo +Ex a@pl es of het eroaryl groups

ncl u thout limfatio
(O)sHpEo e iyl prermBate B SADLS oris iy o £ g did, a
a tdrhpeBatufcih #MWiadge (S}UIJI'SQ by ko +2600WHISIRY M oil bdth 8RY {mcrowave oven.
I m dazol yl, thiazol yI i ndolyl, pyrryl, oxazolyl,

benzof uryl . bemrZot hignyl, benzthi aZglyl, isdxaza@yl,

pyrazolxl [ , tetrazolyl, ] dazgl yl,
1,2, 4fr%td| sgthiazol yl, | A\ R!
pZ Z
N N
N H R R? N H R R?
X) (XI)

15 (vi) Conversion of a compound of type X into a chloride of type XI can be achieved by (a)
first, reacting the compound of type X with an appropriate oxidant, e.g. m-
chloroperbenzoic acid, in a suitable solvent, e.g. acetic acid, at a temperature in the range
of +20 °C to +30 °C; (b) second, reaction of the formed intermediate with neat phosphorus
oxychloride at a temperature in the range of +100 °C to +150 °C using an oil bath ora

20 microwave oven.
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benzot hi enyl , purinyl, carbazolyl, fluorenonyl,

benzi m dazol yl, indolinyl, and the like. In sone
weredodiwrest s, the heteroaryl group has from 1 POI/8k1906/001114

20 carbon atons, and in further enbodi ments from about

3 to about 20 carbon atoms.3{n sone enbodi nents, the

heteroaryl group contains 3 to about 14, 4 to about

14, 3 to about 7 or 5to 6 ring-formng atons. In sone

enbogy ments, sthe heteroaryl or hete@paronatgc gr.aup

has to abdt¥ 4,81 to about 3 or 7

I n sohe @ Wi the het er oar
groﬂt.E +—Hg e Fhe—term
7- MeRer cyclic ring-contat

het er oat @k g3hdepgndently sel ected fro
refers to a nDno- or bicyclic- heterocycllc ring which
may be sat@&ted or partly saturated and QWi ch may

GGG 38U ST BODE R e A (Y

ethiylnorGestin) f(bythe cdima‘spbmilmg‘tgdld Xl piphabé a@fd:qtecﬂb}pteaatdlnnzylth a

sulgp er;;q?glgq aS| 1t azol dl n¥a<p égélﬁ%ﬁ%‘lm’fl ?,roéw%/)%%%?cé%{;pdte mn

miirel Bf QIRE MIPA ét’ﬁ’béb}e chbl@éh@ LA Rrah@burhd6r HeheiRGK ! i C

ring contains a heteroatomselected fromsS or N, these
tengteomwe mathe optgeof a0 YC e+129 “fhusing afi sibbath or armicrpwateeqvien.
“hydrochl ori de" includes hFlohydrochlorlde
d|hyﬂroch“grldeR4tr|hydroc ngg andl R, R
t et ahydrocwlorlde sal tsH §UI bl e ha&pac- ti/cal loy
2 of the cogpgund of [ heyimy i
fdr ekampre\ ay acPdl addition salt,lf
i nONganfic o/ OoRgani ¢ acid. In addi t i ®n apsuii/a
pharnaceutRcaII& acceptable salt of the conﬁound§ Bf
the invepfipon is an alkali nmetal salt, anlvkaline

earth netal salt or a salt with an o nicbh that .
(Vi1 FosmabonoFayaTdR G5 PEANLY- Bt i e Damegiapfand i amine

Xlglg@}’ﬁgféﬂgﬁb 2ld koYL aeﬂnem fRRAVER 15 E&] ROSRHEmEE Y Fdsting XIT and

I geonetric | somer
XIII in the presence of a suitable catalyst e.g. o-benzotriazol-1-yl-N,N,N',N'-

tetramethyluroniumhexafluorophosphate or O-(7-azabenzotriazol-1-yl)-N,N,N",N"-
tetramethyluronium hexafluorophosphate in a solvent such as acetonitrile, dimethyl
formamide, or a mixture thereof. A suitable base such as N,N-diisopropylethylamine may
be used in the reaction, which can be performed at a temperature in the range of 0 °C to
+20 °C. Alternatively, a solution of XII in a solvent such as dimethyl acetamide can be
first reacted with an activating agent such as 1,1°-carbonylbis(1H-imidazole) at a
temperature in the range of +80 °C to +120 °C, and then reacted with the amine XIII at a

temperature in the range of +100 °C to +150 °C, using an oil bath or a microwave oven.

a a 2 R
N
AN AN N
7 N N N—r"
R’ R® R®
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centres (E- and Z-isoners), and it is to be understood

that the invention enconpasses all such optical,
waelr@snensdi somers and geonetric i soners. The pPEFSsP1006/001114

invention relates to the use of conpounds of formula I

as hereinbefore defined as wgll as to the salts

thereof. Salts for use in pharnmaceutical conpositions

wi |l be pharmaceutically acceptable salts, but other

I

2 {lg B RV itk UG8 LOrika 1 SRICELICES
transfomndd ioto o @ingtoesd bbtyaa X Vagwheadih RP and Rfvereias défiredsin 6rmula I)

t he .co und f formula | . An obj.ect
by KEARLIRR PO AR GG Botlbrf REOO R GBIl Shiyent gpeh as
te&dﬂ?&x%ﬂﬁbﬁ lafa téﬁﬁaera%&@%ﬂfé'rﬁﬂge(‘&@’pgl{@qiéo that are useful

fof t he revention and/or treatnent of conditions
associ d V\AtfRSI yc&@en synt hase ki nase- 3R GSKaa“ [

manmal s ncI W Cogpouny

f or mul ex [ s\ K— L
Met ho E Zsent

i nventi &h p process for preparfing & cokpound

of formula I asRa fr8 base or a pharmaceuld cal I§
acceptabl e s@n thereof. Thr oughout t he K¥DI owi ng

descripti.o ch roce s under st.ood t

(ol P B e RSB RSB totoulo? eHaesg SRS At By (@)
ﬁrad@@ﬁm&ﬁ,w1mC§ﬁhtass@%&etsbweﬁt%ﬂamdhétnﬂrethe& l?@gN@'EﬂeOUS
reactants and internediates in a manner that will be

hygeeghliorige saltd andstbo serong, rearsios ef esallt withted imp ﬁmtﬁble solvent, e.g.
I fi 0
o GE AL SRS i NER 3D 10O ROl PG
m1pfo®¢aeebvealg groups are described, for exanpl e, In
"Protective Goups in Organ c Synthesis", T.W G eene,
P.G M V\ﬂts Wl ey- Intersc:| nce, New York 1999. It

will be apprgei atqg! t hat ceB(loéi)p of A he varﬁsous e
substltuents iNg_t he conpoupgg of th
CO,R
N N
H H
XIa): Q=Cl (XVID)
(XVIa): Q=1

(xi) Cross-coupling of a compound of formula XIa or XVIa (XVI, wherein A is as defined
above and R' is CO,R wherein R is alkyl, for example methyl or ethyl) with a suitable aryl
species III to give a compound of formula XVII can be carried out as desribed above for

the cross-coupling of II and III to give IV.
A
N N
N\ COR — N\
N N

(XVII) (XVIIL)
(xii) Hydrolysis of an ester of type XVII (wherein A is as defined above and R' is CO,R
wherein R is alkyl, for example methyl or ethyl) to the corresponding acid XVIII might be
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present invention may be introduced by standard
aromati c substitution reactions or generated by
weoowvemisonal functional group nodifications ePCT8E2006/001114
prior to or imediately follow ng the processes
menti oned above, and as suchszare included in the
process aspect of the invention. Such reactions and
nodi fications include, for exanple, introduction of a
nt i on .
o SUER b} Bl TR es Ol BTERRE, ST Pl it
or Botbssiink Uﬁbb&t@ glmotindabf Walter)én(ta,lmmblé mestﬂ&nt , B tetrathydrofuran
reagents and reactjo condlélons for ég@h procedures
or aaeﬁlamh Bt adqBWFTaTRe B ERBRPESF0 o 130 NeigE 4R oil bath or a
nn&ﬁ Ese,0f aromatic substitution reactions include
e |ntroduct|on of a nitro group using concentrated
nitric acid, the |ntroduct|on of an acyl group using,
f X | e, i de and Lewis acid (such as
M%f?‘ ?mpf"ﬁtlf’ﬂl 2%3 O4HESr Friedel Crafts
Afofid bbjeivg ofteink éHtioR qk&ﬁrb@e@sééffoﬂtﬁe tdpMtatiGn BEDcHTHIMA of
an aIkyI hal i de an R} a such as al um ni um
genarpldhronlp deyhapia &, K iRe R&m Sre kst snepidied ghgrwige defined
aSln&&ggﬂﬁﬁ&o ﬁgn fhalogeno group. Particul ar exanpl es
ffca I'ncl ude the reduction of a nitro
gropp to an an1no]group by for exanpl e, Acat al ytg3c
hydjogenation with ni keI cat al yst or _i{ regt nmen
e presenc hydrochl oric gfi &®
helat i ng; oxitdai® Wt hiro—to™al kyl
al Ryt 'su onyl . of Preparation H
| nter medi at es The pYoces3es for preparation of Khe R
|nter§ﬁ9|ates wher Rl, R2, R3, R4, R5 an are,
unle§ ot herwi se specC fied as defined in formula I
(1) @miﬁénss&oroéf a:j dierpfr?l\flﬁ \a?cm ] calbbi?ﬂ(cl ahd dﬂﬁpmﬁ%immoﬂm@ of
a conpound o ormula |1, wherein S n_an
tyanI ga8 bg@pgrmed gsidgscaibed, phoysifer the WP%%%‘? %%X Orm Bﬂgmgéx
a conpound of fornmula IV nay be carried out by
reaction with an approprlatg yl boronlc acid or an
aryl bdgonic erter gﬁéh may} be carried @it
usi ng Sui fabl e
Pd(dppf) T2 \ar

Rfhe rea

7
N

N N o
(X1D):Q=Cl @
XVI): Q=1

(ii) Cross-coupling of a compound of formula XI (Q=CI) or XVI (Q=I) with a suitable aryl
species I to give a compound of formula I can be carried out as desribed above for the

cross-coupling of I and III to give IV.

H—N’ _ 4 R R’
N N O
N\ cor —— || N\ b
N N/ E I,\T"R
3 RZ Rc

(XVI) (1a)



10

15

20

or Pd (dba)3 together with a suitable |igand such as

P( r -butyl)3, 2- (dicyclohexyl phosphi no) bi phenyl or
WQ@202/04@38 di met hoxybi phenyl ) - di cycl ohexyl phospPCTRE®N6/601114

ni ckel catal yst such as nickel on charcoal or

Ni (dppe)C 2 together with ﬂ nc and sodi um

tri phenyl phosphi netri net asu onate. A suitable base

such as an al kyl am ne, triethylamne, or

t assi at e r.b na esd. um
QTR i %ﬁﬂcgs. ofe B et A
is a¥! &%eﬂ'&bb%ﬂdﬁﬂiﬁr@ﬁ R’ athRCdte aqdethRdpe iif iMBE Iiadd tiierein R’

erature range of +20 OC to +160 0C,__using an oj |
arc 6oR 204 b RAalkel 37 émampla 1opUiof 8196 b5 3\ gk heing neat

LA A e, RSB0 1) oo i

or HinRxX@Nere oVbe, dnd r(b))ruemmlg aftttr @oolingy; achimgs Bmtabl"mteﬂ)ﬁt such as o-
formed in situ, rea on .of t cor ondi aryl

berparmel B N N NGt o ey R SFORROSRRS OF D i

azagt?&a&{é%olhy zﬂ]]@,ﬁu@w We{réuj Mdnfurh ﬁé}[ﬂﬂ%ﬂro;pﬁbs%h% @h@téhtinuing

species, which then is reacted with a
theseactlaxbatm tompenteoimtbe range of ¢°C ta +2hit-hyl bor at e,
tributyl borate or trllsopr@pyl borate. (IV) (V) (ii)
Tr agsf or son Qf a ben of Aype | Vpsto &
he Vgcan be Eff\ egt(ggi)b fi r\s{% r ig\“cti on
ong organi & aci d, .@\
‘U at—a tenperat urgli ge\ of
’ OCA\ (b) second, reactiomNof
i nt er medi ar® wi a suitable chlorinati ng algent §uﬁh
as neat horus oxychloride at a tenpe‘]r ture in 10
t he rang +80 0C to +125 0C, (c) finally, heating

(iv} Péndafisk! bf agmide o€ tyie da direalvd bdparformad bmdaydmgaa(caﬂboxyhc acid
US|§%@& meOVVae oven, to ate erature d&t’g ran

of e XATDL Oberssn B 6GE) v@thma@nsggtyasﬂ o2 W Gefined
as &%?&g?g) ?5 gésgﬁ e e ’pr 1%h B RV S i kIDS XWIt h a

ary speci‘e to give a conpound of

rmul a W3can pe carried out as described abgie fax’
N, N,

R Eﬁ

/
N N"R N
H 2 H

(Ia) (Tb)
(v) A compound of type Ia can be transformed into a compound of type Ib (I, wherein A is
as described above and R! is CH,NR®R® wherein R® and R° are as defined as in formula I)

by reduction, as described for the transformation of XIV to XV.

Consequently, in one aspect of the present invention, there is provided a process for
preparing a compound of formula I, wherein RY R% R RY, R’ and A are, unless specified
otherwise, defined as in formula I, comprising of:

(i) Condensation of a diamine VII and a carboxylic acid of type IX by first reacting the
components in the presence of a suitable catalyst, optionally with an added base, and then

heating the resulting intermediate in a suitable organic acid.
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the cross-coupling of Il and Il to give IV. (V) (VH

(iv) Reduction of a nitro conpound of fornmula Vto a
waolc@mioma3of type VII can be effected 20 by reaPCT/6E2006/001114

with suitable reductant, e.g. amoniumformate, in the

presence of a catalystsuch ags palladiumon charcoal,

in a suitable solvent, e.g. ethanol or nethanol, at a

tenperature in the range of +20 0OC to reflux. (M11I)

. ) . i anipe 1 '

(R otn s OAPBREL Wiy XITOLER oV Ll lin a sxitabte any

species HEbp ematitomindhdyrefake bf 4 suitableaasilicagiyét, loptiaRdlywit £h added
t he presence . of a suitable catalyst, e.qg.

orga B BPEPRS BPses 1L iV

ifi)-ArPéi TR typy! hayrBRHRADIH N, '

( 8) )(le az abte}‘r%gﬁqilgﬁzol -1 - yﬂegwﬁlﬁ%@o&y -%‘g{lﬁé lvrer’yal °8F%?ﬂ}“t‘ﬂr?“YPe

I B R =C(RMNBYRASpeatin Riand R® a1l as dnfinesiestin &smula I) by first heating

X?ﬁ]‘;\%r@g#h% ok étglmh?eg ﬁg,h &t&&é%g&i&uﬁ%le %atgly)ég elflnrdecontinuing the

reddtiddi | sopropyl et hyl am ne may be used in the reaction,
ich can be performed at a tenperature in the range

(g opmagioniaf an ppidso! tyns Iages elsd be berfetined byireaating alckibogylic acid

[ ' i.0.: ' rgani c._ac e acetic .
oftFHe VR on obhifle GHVDERYA, AR BE L 9585 Ao Sptonalty
wiglo arsaddgd aming i‘blaseb aﬂﬂermtivﬂymfle a@mmmxlpmrbe ﬁr\s’ﬂ'hrl):acteddwith an

nversi on a co und of type into a chloride o
ac{l%lélgﬁgeng’ﬂgﬁléena%?ﬁq&gﬁ(ﬁgﬂ%? a(%lgfl’o-fi rst, reacting the
(VLA RBRAPOEhIE tyPeN@ cfn Bb hQnﬁSh&%HﬁtBF&fdof}gy%uQ{bﬂgpé b & Qis as
sol vent, e.Q.

nchl or oper benzoic acid, in a suitab
defipet ahovaadR iaC-eTLNRPRT wherein RhandiRS aramgdefinbd 420 fula I) by

ueﬁ&eﬁﬁgﬂga géggb\}ﬁs’?ﬁ‘%g r%ﬁcti on of the forned

I nterme ne%flge iosphorus oxychl oride at a
tenperature in the range of +100 OC to +150 C using an

oil .bath or _a mcrowave oven.(vii) Hydrolysis of an
The bydrocprig $Abr Ty compgpnd pfiforrguladpry hetnbiadngd from e caimpyind of

forbffla E¥PFRItBent with hydrochloric acid at a temperature in the range of 0 °C to +25

°C, in a suitable solvent such as dichloromethane, tetrahydrofuran or a

dichloromethane/methanol mixture.

General Methods
All solvents used were analytical grade and commercially available anhydrous solvents
were routinely used for reactions. Reactions were typically run under an inert atmosphere

of nitrogen or argon.

'H and '*C NMR spectra were recorded at 400 MHz for proton, 376 MHz for fluorine-19
and 100 MHz for carbon-13, either on a Varian Unity+ 400 NMR Spectrometer equipped
with a Smm BBO probehead with Z-gradients, or a Bruker Avance 400 NMR spectrometer
equipped with a 60 il dual inverse flow probehead with Z-gradients, or a Bruker DPX400
NMR spectrometer equipped with a 4-nucleus probehead equipped with Z-gradients, or a
Bruker Avance 600 NMR spectrometer equipped with a Smm BBI probehead with Z-

gradients. Unless specifically noted in the examples, spectra were recorded at 400 MHz for
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ethyl or nethyl) to the corresponding acid XII m ght
be effected by reaction with a suitable base, such as

WO 2aohiowaps sodi um or pot assi um hydr oxi de, or pOPEEHSE20N6/001114
carbonate, in mxtures of water and a suitable
cosol vent, e.g. tetany drofﬂgan or nethanol, at a
terrperature in the range of”+20 0C to +120 C usi ng an
oil bath or a mcrowave oven. (viii) Formation of an

oo R R et 38T RS AREL e e b i
hnef &ﬁwb@ 495 £80('08, Y. Sp(li’@)dﬂi@}fmae@qtnlemcw)m§ 3X(H) or &
presence of a sultable catal yst

49, DG 6%@; 6DGlad 8126 ((H)land the middle line of CDCls 5177. 1% (®C) (unless
-Vt et ramet hyl ur oni umhexaf | uor ophosphat e or

otheswise igdispfety ot ri azol - 1-yi yN ' ' - tetranet hyl uroni um
hexaf | uor ophosphate in a solvent such as acetonitrile,
di met hyl formam de, or a mixture thereof. A suitable

Makaspectsarabreascoied-ati 4 WeisrolbtMst copsistingef ave\llipeee 2588 (LG,
Wl PR bR st B A B PEb R R, FERELA M ometr

wa$ &juigedRvifhf andldctiobpray falsvert (B3Ig bpasted nmmpdswwe or negative ion
acetam de can_be first reacted with an tivating
mogeydite capilpryawlipgq washkY 8R§ Fonesyoltags wpsd ¥ the %SSaSPectmmeter

wa% IRE A& 'rﬂ/z ] ﬁ@ 72@% a%t:an"ﬁge gf:() 89 sEpAR s w b gerformed on

en reacte e amine XIII at a tenperature’in
eithd W atan gbTafa MJS(mB GG fm, 50601 @Gnmus2.hgaandgior ainAt(}E HAQ (100
a m Crowave oven, A co ound of {ije e XIV rel

oo TR LRS! B SRS D i e o L0503
Ié\fcg]l ?éesséégﬁglgf | necd In ; o?[rru Js)égte[ r égc té::"%gfn\%hﬂ‘%%erﬁ%s

ap;ﬂid:idtuaiﬁtga peaidal or agdegesttile phasg: syhtemastm;tmg at H)0SbIAt @h9%S5 0.1M
sol vent such_as

NG P8 ekt BRSO ok ERREOHS pe
can be transformed into the corresponding iodide XVl

by (a) first, treatnent with HC in a suitable solvent
Alstrekively, isstshectra atenerecorded by e Waters Ay dMSciysien (Gempte Manager

272ﬂgtl§g% %gg&%\%mp, ngéz()fq glﬁe‘g%‘%??lte;éatbAg%é§ ar{gal#bé (I;let?ctor Sedex
ssj'd E,egzﬂﬁic{naﬁ&epe%nﬁ&ﬁ&i&% F ool {SuPif (881 N@x 30 nth! 3 faY.MA four
minutes linear gradient was used starting at 100 % A (A: 95:5 10 mM NH;0Ac:MeOH )
and ending at 100% B (MeOH). The ZQ was equipped with a combined APPI/APCT ion
source and scanned in the positive mode between m/z 120-800 with a scan time of 0.3 s.
The APPI repeller and the APCI corona were set to 0.86 kV and 0.80 pA, respectively. In
addition, the desolvation temperature (300°C), desolvation gas (400 L/Hr) and cone gas (5
L/Hr) were constant for both APCI and APPI mode.

Microwave heating was performed in a Creator or Smith Synthesizer Single-mode

microwave cavity producing continuous irradiation at 2450 MHz.

HPLC analyses were performed on an Agilent HP1000 system consisting of G1379A
Micro Vacuum Degasser, G1312A Binary Pump, G1367A Well plate auto-sampler,
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m crowave oven. (xi) Cross-coupling of a conpound of
formula Xla or XVla (XVI, wherein Ais as defined
wabavmi@assl RL is CO2R wherein R is al kyl, for PXEAPI006/001114

methyl or ethyl) with a suitable aryl species Il to
give a conpound of formula Xyl | can be carried out as
desri bed above for the cross-coupling of Il and IIl to

give I'V. (xii) Hydrolysis of an ester of type XVQ

( o : : . o

IR Tl Rl COBHEN i i o R L

Cobwrniti:@6{Terrd IMIS] Waters, XUl 100mug)3.5 pae fThe ebRehntymp&atitd @k set to
with a suitable base, such as |lithium sodium or

40,56tamd dhaowyaie bx1-al/rein. Has Riode drnay Deisestertvias spanned from 210-

i Xt f [ I t . " 1 .
307t} Hef 3 el P08 oS bR 6 B SERbeyBL e gradient
wasapgleedpftartiz@ a0 W0 & A (805 WCnds IN}Q;G%H:MECN? ahdler@ingat 100% B (B:

m crowave oven. Methods of Preparation of End Products

acotppiftHe) bbbt i ve of the invention are processes for
the preparation of a conpound of general fornmula I |,
wherein Rl, R2, R3, R4, R5 and A are, unless specified

A ypival wosap pdefeilure dftersa ieactfonrconsisted of extantion «f thgpmwfluct with a

[ nde tion of a.diamne VLI and.,a carboxylic .
soffb £ 53 0 et teoETUAE b ot Callogfed o sErthe Bhe plganic phase
ovBEMESOTBENAS Glefikiatife shdavathabn bi'de R6IBRGK Aliaefb.0f X

fromVITl and I1X. (XI): Q=d (1) (XvI): Q=1 (ii)

Cross-coupling of a compound of formula XI (Q=C) or

: : | ; I ¥
b A L SO E E,  0c
and DOV eistiddized ke spb@SElaﬂﬁhﬂirh?@gr@lﬁhyl Wasprdfokinbd bwa Goxdi FMsh®

Aﬂr ester qof t

XVE) (la).(ili). XVI | y .be
Cqmneioney rbbe Retise Md&%@uﬂ@%ﬁﬂ?gﬁﬁ@l@l&%%é?@?ws psed for
flash chromatography was mixtures of heptane/ethyl acetate. SCX ion exchange columns
were performed on Isolute® columns. Chromatography through ion exchange columns

were typically performed in solvents or solvent mixtures such a methanol and 10%

ammonia in methanol.

Preparative chromatography was run on a Waters autopurification HPLC with a diode

" array detector. Column: XTerra MS C8, 19 x 300 mm, 10 pum. Narrow gradients with

MeCN/(95:5 0.1M NH4OAc:MeCN) were used at a flow rate of 20 ml/min. Alternatively,
purification was achieved on a semi preparative Shimadzu LC-8A HPLC with a Shimadzu
SPD-10A UV-vis.-detector equipped with a Waters Symmetry® column (C18, 5 pm, 100
mm x 19 mm). Narrow gradients with MeCN/0.1% trifluoroacetic acid in MilliQ Water

were used at a flow rate of 10 ml/min.

Alternatively preparative chromatography was run on a Waters FractionLynx system with
a Autosampler combined Automated Fraction Collector (Waters 2767), Gradient Pump
(Waters 2525), Regeneration Pump (Waters 600), Make Up Pump (Waters 515), Waters
Active Splitter, Column Switch (Waters CFO), PDA (Waters 2996) and Waters ZQ mass
spectrometer. Column; XBridge™ Prep C8 Sum OBD™ 19 x 100mm, with guard
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is as defined above and wherein R and Rc are as

defined as in fornmula | and wherein RL are CO2R and
wob@reir3R is al kyl, for exanple nethyl or ethpCh/Siapo6/001114

(a) first, heating neat with an anmine Xl at a

tenperature in the range of 3¢ 180 0C to +220 OC using

an oil bath or a mcrowave oven, and (b) second, after

cool i ng, adding a suitable catalyst such as

Qben [] = b Mb = an, . . o
colBRRKTHE} P2Ten M L8 im0 S Casridinod it Somg e A
(9532 8 DBOKDL,0A3 2O MilliQy Whter and 5% WeCN) tot 1€0YBEL (04 MeUN)Wias

hexaf | uor ophosphat e and continuing the reaction at_a
appliefyerTde-serarationiah Bow apig @ Sei/min. o Ehg BD Axpasgeannesiiion 310-350nm.

TG )bl BRI ARl SO Rhe URE, RIS v
3kVwhé el ConRY dliagCRRas POV Mixaitriggering, OV dnddS Xignkl, (&brmined the
and Rc are as defined as in fornmula I), as described
fragtign ‘i"ﬁ@c%nepar ation of XIV fromXi| and XIII. (la)
(I'b) (v) A conpound of type la can be transforned into
a compound of type Ib (I, wherein Ais as described
Tha ferwetiomaf tirochlatide NaltRef thshBnad iprodRbts avede Fpicatiy performed by

.defined as in formula.l) by reductign descricbed
aisp Gt P ghS PRI B P i bR e R RargS, |
diddigorashatimethadol&oRowaEty addituarifil N HA] hediethysethérovi ded
a process for preparing a conmpound of forrmula I
Theyhloxyipg ghbrevigtionsavebpen psedand A are, unl ess specifi ed
ot herw se, defi .as in formula I , conprising of:
aq'(i) CondensatTfl%dr%ggsf a dianmine VII and a carboxylic
Chici d of type ¢axbdnylfliimgtazoleacti ng the conponents in
presence of suitabl e catal yst, optionally with
C}%Eiadded. base?l"]éﬁﬁor’?ﬁfé%eheati ng the resulting
DIPBAer medi at e NOV-RiisdprépMiByIena@ni ¢ acid. (i)
Cross-coupl i n?{ of a conmpound of fornmula Xl (Q=C) or

DM®I (Q=l) wit N-Mdiaethebirmamide; species |11 by reaction

ethlggt It gﬁaﬂ;s\%.n?%th%“g‘edght abl e netal catalyst,

EtOAc ethyl acetate;

EtOH ethanol;

HBTU o-benzotriazol-1-yl-N,N,N',N -tetramethyluronium
hexafluorophosphate;

HCl1 hydrochloride;

HOAc acetic acid;

(i-Pr),EtN N-N-diisopropylethylamine;

m-CPBA 3-chloroperoxybenzoic acid;

MeCN acetonitrile;

MeOH methanol;

NaHCO3 sodium hydrogen carbonate;

Nay,SO4 sodium sulphate;

NH; ammonia;

NH;O0Ac ammonium acetate;

Pd(OAc), palladium diacetate;
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organi c or inorganic base. (iii) An ester of type XViI

may be coupled with an amne XIlIl to give a conpound
wotirppa3s a (1, RL"=C(O NRLRO, wherein Rb and RCI/SE®0&@601114

defined as in forrmula I) by first heating XVII wth

the neat amne XIIl, and thesn adding a suitable

catal yst and continuing the reaction. (iv) Formation

of an am de of type | a can also be perforned by

o SRS B B
optional | y widithlaonetaeaedaddictie base. Al ternatively,

the acid XVIII, n be first reacted with an activatin
Pd , and H'Fgﬁ(%} Eﬁ@&n%@tﬁngﬁ aﬁ?‘ﬁ‘ﬁ@i (v) A conpoung
elac b&,;d di i
e LN (e L e S T
Pd@®Reei N Rb ands@d-phewylptosplane)palthdasn;i n fornula 1) by

dre nt wt Ssui tabl.e reduc] ent T .
N‘@Q@ﬁgﬁl oric (ﬁea?}fls p%ﬁn%lBWBEWBjeg?‘n?%g}c%ﬁ(g) ‘%}ﬁﬂ%‘i‘/e? be
poet ai ned fronkighlefipREsPherRk okideyul a | by treat nment

with hydrochloric acid at a tenperature in the range
SEM-Cb 0C to +2stripethylsilylethonyimeiyd chlgrideint such as

i chl oroneth -1 et r a
RTgi chl or onet h%%}ltﬁ%{e‘%éﬁ@%ﬁ%?g?g heral Methods
r.t.AUsol vent s useocmwangeratnsd;yti cal grade and commercially

avai | abl e anhydr,oys _,sol vents were routinely used for
THFeact i ons. Réﬁeﬂwﬁﬂémag%e typically run under an inert

Tsgfyrosphere of o NLEQABRIR)-RINIANN —?e'ffaﬁl@ﬂlyﬂtﬁ&liw&%tral\t/}lllgroborate.

spectra were recorded at” ‘400 MHz for proton, 37
for fluorine-19 and 100 MHz for carbon- 13, either on

Sta%tir}/garrniat%rrialgﬂisetdy\;eré Qghel}ma/\l?aié'gﬁ:cftrgrg TEherdd %ﬁegsdor prepared
according to literature procedures and had experimental data in accordance with those
reported. The following is an example of a starting material that was prepared:
2-(Benzyloxy)-4-chloro-3-nitropyridine: Arvanitis, A.G., et al, Bioorganic & Medicinal
Chemistry Letters, 2003, 13, 125-128.

Compounds have been named either using ACD/Name, version 8.08, software from
Advanced Chemistry Development, Inc. (ACD/Labs), Toronto ON, Canada,
www.acdlabs.com, 2004 or using Openeye lexichem version 1.4 (Copyright © 1997-2006
OpenEye Scientific Software, Santa Fe, New Mexico) to generate the IUPAC name.

In the following general methods A to E, the groups R!, R* and R? are used independantly
to indicate the diversity of substitution within each structure. The identity of R', R? and R?
will be clear to a person skilled in the art based on the starting materials and intermediates
for each specific example. For instance in Example 73, which refers to General method E,
El is 3-[7-(4-methoxyphenyl)-3 H-imidazo[4,5-b]pyridin-2-yl]benzoic acid such that R'is
7-(4-methoxyphenyl)- and E2 is 3-aminopropionitrile such that R? is hydrogen and R*is—
CH,CH,CN.



with a 5nm BBO probehead wth Z-gradients, or a Bruker
Avance 400 NWR spectroneter equi pped with a 60 nl dual

w0 pwes3$ | ow probehead with Z-gradients, or aP®r/sR®n6/001114
DPX400 NWMR spectroneter equi pped with a 4-nucl eus
probehead equi pped with Z-ggqdients, or a Bruker
Avance 600 NVR spectroneter equi pped with a 5mm BBI
probehead with Zgradi ents. Unl ess specifically noted

X | es, spectra were recorded at 400 MHz
Ge?%?‘p&%#i d’jl‘g[rjld 100 MHz for carbon-13. The foll ow ng

8 used the mddle I|i

referen signal s
q\?q d 39. % the middle & cD3
(1H) oHOd 48 30)5CDA 3 d N2 .
rri e Nme of CHCI 3 d 77.16 (13C) (unl es3NGt héf¥wi se R

i ndi cat ed)z. Mass cspectra were recorded on a Waters

L 1consi sting of am,Alliance 2795 (LC), WatersAPDA

2996 and a ZQ singl e quadrupol e mass spectroneter. The
DIPES $r GRES14mine (R0 eyvis.) eas ke do wishdpeasioredfaht dinspeadd (1.0

ion source perated i i.tive ar ative .
ot B S AP L B e ATl £ rscton
5 :ﬁ:@etx%estﬁé?& Xy M teriPG aliRSRr SO RRLHNTEHE EoN@rﬁ W%§ MR in vacuo

tween 700 wth a scan tine of O.
and3bp agsituieoves nw&ccbwpb HQukmand heatediin & encrvwmer @aO(Oﬂ’cér‘ﬂ &0 R& for

10 gt S Pl picn s Tieg ok e e bbbl nd

filtFaBib B SwANBE @ with Stiked! @ebdl endlused @f the ndxt¥tepWithout further purification.
respectlvel y. The colum tenperature was set to 40 OC.

A linear gradient was applied using a neutral or

| e phase system starting at 100% A (A 95:5
10 G“g&lmh MeCN or 95:5 8 mM HCOOHMVECN) endi ng at

10 % ( N). Aldernatively, mass spectra rell
d
o Wigers L Vs system (Sanpl n ge>__®__/<
2 152% I Ngyyy punp, 1500 Col umm Oven; :

PD?{2996 and ELS detector, Sedex 85). Separation was
perfopfred using a Zorbaszcolum (C8, 3.0 x 50 mm 3

DIPBA (36 eﬁﬁﬂ'l’) washdi@StolalsigRhsigh aflhe benMﬁSadlkiSBli (50 aqtivHghe
at 100 % A (A 95:5 10 nM NHAOACMeCH )
amine B2 (1.2 equiv.) and HBTU or TSTU (1.2 equiv. ) m MeCN or DMF (5mL) and the

reaction mixture was stlrred at room temperature for 30 minutes. Saturated NaHCO3 (aq.)
s was added and the precipitated product was collected by filtration, washed with water and

dried. The product was used in the next step without further purification.

General Method C

Cl1 R>

H HO 2
N \ R *HCI
(L) 2T —— g
N HO XN 1
N » )R
N

N

C1 C2 c3

20 A mixture of the imidazopyridine C1 (1.0 equiv.), the boronic acid C2 (2.0 equiv.),
PdCly(dppf)*DCM (0.05 equiv.) and sodium carbonate (4.0 equiv.) in THF/water (9:1)
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and ending at 100% B (MeOH). The ZQ was equi pped with
a conbi ned APPI/APCI ion source and scanned in the
w@oa7nio4e8 node between mz 120-800 with a scanP€T/8E2006/001114
0.3 s. The APPI repeller and the APClI corona were set
to 0.86 kV and 0.80 mA, resgpctively. In addition, the
desol vation tenperature (300C), desolvation gas (400
L/Hr) and cone gas (5 L/Hr) were constant for both
R d r Y (e '
wetg eaisd s AR ol A D e S L R o
termpanrairy, the miktaiervgasaiblnted i th St OiAcramdivedshahwih wadb OrHetdzganic

HPLC ana] yse e rforned on_an Agilent HPI OO0 .
pha§w%ﬁﬁlﬁf{>®§@¥)\en@t%€f RN Teeigus Was purified by
pre%%ﬁ?,%ﬂicﬁ@%dem FEi0EAd a PAs8Bhe base was dissolved in

mpler, GL316A Thernostatted Col utm Conpartnent
CHa@lg/ Mz B §81 Dinvidey deachboyic Reidd e MO Cl @adiethyl: ethérTeras addsdyntil

Waters,. 3. 0 100Q. 3 The cql u t rature ..
pregg ;oo ShESeli Rt el sl FELeH o HIRIGR o Griea.

Di ode Array Detector was scanned from 210- 300 nm

step and peak width were set to 2 nmand 0.05 nin,
GenexapMethekDy. A |inear gradient was applied, starting

at 100 % A (95:5 10 mM NHAQACcMeCN) and endi ng gt 100%

3 tonitrile), in 4 mn. Atypiclal )
oceflure aft a geaction conststed B
gl%u:t Wi a sol vent such as ethyl~ag
in tth water foll owed by . drying of e organic
phase over MySO4™ or 2504, filtration and D3

Mentration of th olution in vacuo. Thin |ayer

co

PO%@%&E?&%R’%&%@%J “j?’ééﬁ"’fﬁe@?iua ?@@3?%@@%%?%? Ut e t
el 3 edomirga Qodrln a @ eactor

carco)qé a'co%rt .t grg?aMmR di gqgné‘té% nofmals-.ehas/e }I af?hhjm)r

N T W M R

prodlléS WREODIRBBBY byvarsitrhiiot], Uf B edfach@Pivanerpthybursidtion By
SCX i on exchange colums were performed on Isolute(r)

prepailatinhEPLChaffordedenchprsductasaghe. (1ba basecwasrsobstl ifms
CH,Cly/MeOH (9:1) and hydrochloric acid (1M HCl in diethyl ether) was added until
precipitation formed. The solid hydrochloride salt was collected by filtration and dried.

General Method E
0 (6]
OH NR2R3
H H
L XN L XN
R / +  HNR2R3 _ = R /
~ b
N N N N
El E2 E3

Et;N (3.0 equiv.) was added to a suspension of the benzoic acid E1 (1.0 equiv.), and TSTU
(1.2 equiv.) in DMF (5mL) and the reaction mixture was stirred at room temperature for 30
minutes. The amine E2 (1.2 equiv.) was added and the reaction mixture was stirred for 1h.
The residue was purified by preparative HPLC, which afforded the product as a base. The
base was dissolved in CH>Cl,/MeOH (9:1) and hydrochloric acid (1M HCl in diethyl
ether) was added until precipitation formed. The solid hydrochloride salt was collected by
filtration and dried.
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were typically performed in solvents or sol vent
m xtures such a nethanol and 10% amoni a i n net hanol .
wer@pas@Ess ve chromat ography was run on a WAt er BCT/SE2006/001114
autopurif cation HPLC with a di ode array detector.
Colum: XTerra M5 C8, 19 x 200 mm 10 mm Narrow
gradients with MeCN (95:5 0.1M NHAOAcMeCN) were used
at aflowrate of 20 M/ mn. Aternatively,
purification was achieved on a sem preparative
Shi madzu LC-8A HPLC with a Shimadzu SPD- | QA
WORKING BOeVIeLESr equi pped with a Waters Symmetry(r)
colum (C18, 5 mm 100 .mm X 113 ;nlp Nar r ow, gr adi ent s
Belgw foLlnB Ao o AR TR BRI e FORRgRPs ?53’5 prgsent
invigES, used at a flowrate of 10 m/mn. Aternatively
preparative chromatography was run on a Waters
FractionLynx systemw th a Autosanpl er conbi ned

Aut ted Fraction Collector (Waters 2767), G adient
EXM&W& Wat ers 2525), Regeneration Punp (Waters 600),

- LVt es-smcellyapip ViR Syl B {3H-imidazo[4,5-
7(@5%3@%%‘)@% \ée\a'feers C@C)))p PDA ?yvﬁtergﬁ]fgggl}and [
blpyaidinshyipoglleride pect r omet er. Col urm; XBri dge(tm) Prep
C8 5MmMmM OBD(tm) 19 x 100mm wi th guardcol um; XTerra
(r) Prep M5 C8 1 Om 19 x 10mm Cartridge. A gradient
Exbiipin 118)0% Bek S0y JO1- (4-Meddipheny i 3Mitropnyddivaet er and 5%
MeCN) to 100% B (100% MeCN) was applied for
0C separation at flow rate 25m /mn. The ‘PDA was
anned from 210-350nm . The ZQ mass spectroneter was
novvith ESI in positive node. The Capillary Voltage
sii3kV and the Cone Vol tage was 30V. M xed
i§gering, UV and MS signal, determ ned the fraction
lc b ction. The formation of hydrochloride salts of

Y¥he'fipal products were typically perfornmed by
di sson in solvents or solvent m xtures such as
di et hyr~et her, tetrahydrofuran,
A %iéggris??rn?ﬁ :—(Efaﬁnzggc{{ﬁ%?%ﬂ%roﬁtn?érép%/%%leqm%ﬂist, AO@’ Qtf al,I Moorganic
& Medicinal Chemistry Letters, 2003, 13, 125-128) (0.5 g, 1.89 mmol), (4-
methoxyphenyl)boronic acid (0.345 g, 227 mmol), PdCly(dppf)*DCM (0.093 g, 0.114
mmol) and sodium carbonate (0.723 g, 6.82 mmol) in THF/water 9:1 (10 mL) was heated
under reflux for 1 h. The mixture was allowed to cool to r.t., and was diluted with EtOAc
(100 mL) and washed with water (50 mL) and brine (50 mL). The organic phase was dried
(Na,S04) and evaporated. Purification by flash chromatography (heptane/EtOAc-gradient;
0-30% EtOAc) afforded 0.553 g (55%)) of the title compound as a solid.
"H NMR (CDCls) & ppm 8.24 (d, J=5.6 Hz, 1 H), 7.47-7.43 (m, 2 H), 7.42-7.30 (m, 5 H),
7.02-6.91 (m, 3 H), 5.55 (s, 2 H), 3.85 (s, 3 H).

Example 1(b) 4-(4-Methoxyphenyl)-3-nitropyridin-2-amine
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The foll ow ng abbrevi ati ons have been used: agq.
aqueous; CDI carbonyl diimdazole; CH2O 2
waoelc@hlogrsesret hane; DI PEA i V- N-dii sopropyl et hyl ar€TreE20DV#01114
-1 V-di net hyl f or mam de; ether diethyl ether; EtOAc
ethyl acetate; EtOH ethanolj; HBTU o-benzotri azol -
1-yl- , , ' '"-tetranenyl uroni um hexaf | uor ophosphat e;
HC hydrochl ori de; HOAc acetic acid; C -Pr)2EtN
N N-di i sopropyl et hyl am ne; m CPBA
- chl or oper oxybenzoi ¢ acid; MeCN acetonitrile; MOCH
t hanol ; NaHCO 3 sodi um hydrogen carbonate; Na2SO4
di um sul phate; NH3 ammoni a; NHAOAc anmoni um acet at e;
dﬂOﬁ«c) 2 pal | adi um di acet at e; PdC 2( dppf ) * DCM
| \ChNg _-3i s(di phenyl phosphi no) f errocen) pal | adi un(11)
fide

2-(Benzyloxy)-4-(4-methoxyphenyl)-3-nitropyridine obtained from Example 1(a) (0.5 g,
1.49 mmol) was stirred in trifluoroacetic acid (5 mL), at r.t. for 5 h. The solvent was
evaporated and the residue was washed with 20% EtOAc/hexane mixture and dried. The
solid was heated at +100 °C for 8 h in POCI; (5 mL). The mixtured was cooled and then
poured into ice/water and extracted with EtOAc (2x100 mL). The organic phase was
washed with saturated NaHCOj3 (aq.), brine, dried (Na,SO4) and evaporated in vacuo to
afford 0.326 g (83%) crude of the intermediate product; 2-chloro-4-(4-methoxyphenyl)-3-
nitropyridine. The intermediate product, 2-chloro-4-(4-methoxyphenyl)-3-nitropyridine
(0.3 g, 1.14 mmol), was heated with ammonium hydroxide (4 mL) in a microwave reactor
at +130 °C for 2000 s. The mixture was diluted with water (50 mL) and the precipitate was
filtered, washed with water and dried, affording the title compound in 0.233 g (84%) yield.
The crude product was used in the next step without further purification.

'H NMR (CDCls) & ppm 8.12 (d, J=5.1 Hz, 1 H), 7.18 (d, J=9.1 Hz, 2 H), 6.88 (d, J=8.6
Hz, 2 H), 6.59 (d, J=5.1 Hz, 1 H), 5.79 (s, 2 H), 3.77 (s, 3 H).

Example 1(c) 4-(4-Methoxyphenyl)pyridine-2,3-diamine

-~

N-NH,
ZNH,
Palladium on charcoal (0.015 g, 0.14 mmol) was added to a mixture of 4-(4-
methoxyphenyl)-3-nitropyridin-2-amine (0.230 g, 0.939 mmol), which was obtained from
Example 1(b), and ammonium formate (0.237 g, 3.76 mmol) in EtOH (50 mL). The
mixture was heated to reflux for 1 h. The mixture was cooled and filtered through
diatomaceous earth and the solvent was evaporated in vacuo. Purification on a SCX ion
exchange column (10% NH;/MeOH) afforded 0.179 g (89%) of the title compound.

MS (ESI) m/z 216 (M+1).
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di chl or onet hane adduct; Pd2(dba)3
tris(di benzylideneacetone)dipalladi m Pd(dppf)d 2
W@ 2001/040488 s( di phenyl phosphi no) f errocen) pal | adi BeT/6E2006/001114
chl ori de; Pd(PPh3)4
tris(tri-phenyl phosphi ne)paljsadi um N (dppe)d 2 (
1, 2- bi s(di phenyl phosphi no) et hane) ni ckel (11) chl ori de;
POCl 3 trichl orophosphorous oxi de; SEM C
2-trimethylsilylethoxynmethyl chloride; RT retention
time (on HPLC or LCMS); r.t. roomtenperature; THF

Exopmieal(gd 7 et MethoxypEarl) o2~ {4-AderdthpipipeRin- I -yDsulfonyl] Iphenyl}-3H-

L LyVAN ANL -tetr t hy] ur.oni um tetrafl uor obor at e.
" aﬁ?@%%&%ﬁ%@?%ﬁr c%)g’é‘dev\ere ei ther available from

gemer ci al sources or prepared according to literature
rocedures and had experinental data in accordance
th those reported. The following is an exanple of a
arting material that was prepared:
<(Ren 0X%y) -4-chloro-3-nitropyridine: Arvanitis,
[ AJIGY gﬂﬁﬁémwganic &Medi ci nal Chemi stry Letters,
30 g, 7 w5-428. Conpounds have been naned eit her
usi ng ACD/ Nane, version 8.08, software from Advanced

( o
DIBhAN (BigaymPey 63 ﬁﬂg@ﬁ%as Acﬂg%bog RRS o J_g% g Ste 0

Canada, www. acdl abs’ com or-using O

mathoxyphepwidined, 31didm{negpy t 7 ght. 543chmbHOWhitBGes OpRITEH rom
e SE A iSRS v B et Qo e
e ASOTADS 1, 61 05 0, Ul SEENEAL e
N%%ég%} was aled fojhgepaciionmixture apd agneti@ite was formed. The
precipitate was filtered, washed with water and dried. The solid was mixed with HOAc 4
mL) and heated in a microwave reactor at +120 °C for 600 s. The solvent was removed in
vacuo, and the residue was purified by preparative HPLC to afford 0.025 g of the product
as a base. The hydrochloride salt was prepared by dissolving the base in CH,ClyMeOH 2
mL, 9:1), IM HCl in ether (2 mL) was added and the precipitated was collected by
filtration and dried, affording 0.028 g (9%) of the title compound.

'H NMR (CD50D) 6 ppm 8.59 (d, J=8.6 Hz, 2 H), 8.55 (d, /=6.1 Hz, 1 H), 8-13-8.04 (m, 4
H), 7.74 (d, J=6.1 Hz, 1 H), 7.23 (d, J=9.1 Hz, 2 H), 4.10-3.96 (m, 2 H), 3.95 (s,3 H),
3.68-3.53 (m, 2 H), 2.92 (s, 3 H), 2.87-2.77 (m, 2 H);

MS (ESI) m/z 464 (M+1).

Example 2
7-(3-Methoxyphenyl)—2-{4—[(4-methylpiperazin—l-yl)sulfonyl]phenyl}-3H-imidazo[4,5—
b]pyridine hydrochloride
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will be clear to a person skilled in the art based on
the starting materials and internediates for each

W@ p@aioii4e8 exanpl e. For instance in Exanpl e 73, P@ITSEIN06/001114
refers to General nethod E, El is
3-[7-(4-met hoxyphenyl ) -3 -injdazo[ 4,5
]pyridin-2-yl]benzoic acid such that Rl is
7- (4 nmet hoxyphenyl )- and E2 is 3-am nopropionitrile

t CN. Gener al
B o B S D R e B S ol v ) s
bd to a suspensi on of the diamne Al (1.0 equiv.),
e benzoic acid A2 (1.1 equiv.) and HBTU (1.1 equivVv.)
[N , and the reaction m xture was stirred at room

erature for 30 minutes. The sol vent was renoved in

rowave reactor at +180 C for 10 m nutes. The

prod ct/, which precipitated at roomtenperature, was
collected by filtration, washed with water, dried, and
Theditlg cpmpmm@l Wl@)ﬂrem whinscedidartce fuithtthegenetl ifetlatdf Brample 1 ()

L R T o TR

i
gf;%‘&y@‘%m?ﬁﬁﬁﬁ‘éﬁ%@ S R s O

LYigld; 1y ed at roomterrperature for 30 minutes.

d
D S Rt Rl T RHOSY (B SRVl e
7.08RE19 T o, 30H), BHIs- Q@ cict HW@SSGJ@@HD 3. 81h@1 Dext step
wi t hout further purification. General Method C O C2

G A mixture of the imdazopyridine d (1.0 equiv.),
Exkifle 208) ORI $: BB Ry Sienb oy i8S Y-damine

-~

0

D8
N7 TNH,

2-(Benzyloxy)-4-(3-methoxyphenyl)-3-nitropyridine (0.512 g, 1.52 mmol) obtained from
Example 2(a) was stirred in trifluoroacetic acid (5 mL), atr.t. for 5 h. The solvent was
evaporated and the residue was washed with 20% EtOAc/hexane mixture and dried. The
solid was heated at +100 °C for 8 h in POCI; (5 mL). After cooling the mixture was poured
into ice/water and extracted with EtOAc (2x100 mL). The organic phase was washed with
saturated NaHCOs (aq.), brine, dried (Na,SO4) and evaporated in vacuo to afford 0.326 g
(83%) crude of the intermediate product; 2-chloro-4-(3 -methoxyphenyl)-3-nitropyridine.
The intermediate product, 2-chloro-4-(3-methoxyphenyl)-3-nitropyridine (0.3 g, 1.14
mmol), was heated with ammonium hydroxide (4 mL) in a microwave reactor at +130 °C
for 2000 s. The mixture was diluted with water (50 mL) and the precipitate was filtered,
washed with water and dried to afford 0.233 g (84%) of the second intermediate product;
4-(3-methoxyphenyl)-3-nitropyridine-2-amine. Palladium on charcoal (0,015g,0.14
mmol) was added to a mixture of 4-(3-methoxyphenyl)-3-nitropyridine-2-amine (0.150 g,
0.612 mmol) and ammonium formate (0.237 g, 3.76 mmol) in EtOH (50 mL). The mixture
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PdCl 2(dppf)*DCM (0. 05 equiv.) and sodi um car bonat e

(4.0 equiv.) in THF/ water (9:1)were heated in a
wor@rowase reactor at +140 OC for 10 m nutes. PET/SE2006/001114

cooling to roomtenperature, the m xture was dil uted

with Et OAc and washed with ter. The organi c phase

was dried (Na2SO4), filtered and evaporated i n vacuo.

The residue was purified by preparative HPLC, which

o RIS NG 038 BB S0

cartllia@ll M4 soblehiewis evaporadd edvacabi Purificatiérpodt aBCEnof exdhatge column
The solid _hydrochloride salt was collected b

y
(10% NHy/MaQih attoadediV 2] & G2rid of hepilerrgap 32 n
( sipdded to a m xture of the diam ne D
MS((%QQ\@%%%?/@ 1)t?‘he carboxylic acid D2 (1.1 equiv.) and
the reaction m xture was heated in a m crowave reactor

at +1 r. 20 m nu ., ahe oduct m xtyre
ExcinledChi t - VERp Rl b V-Gl oy E el Py -3
imi@ol £S 88 rlind it ek, or by extraction w th CHQA 2.
Purification by preparative HPLC, afforded each
duct as a base. The base was dissolved in
A 2MeOH (9:1) and hydrochloric acid (IMHO in
di ethyl ether) was added until precipitation forned.

| m mﬁl oride salt was collected by
AR r a naand_/dried. General Method E EIl E2 E3 Et 3N
3.H) equiv.) was added to a suspension of the benzoic
acid El (1.0 equiv.). and JSTU LV, j
TG somprye et Pl i RO i e Bt b o Bample 10
usi APBHRGS D) SR diidIRlB &Baminb €0.058 f60.758 rirhoD obtpitied.fHom
was added and t reaction m x was, st

h f )
Exapnple Shandid imetpnneriAns byl bps brole sp 008 s Lpf nmo),

r oAl e. The base was di ssol ved
aff@ﬁﬁ%%&é{&ﬁ@'o?gﬂ%legﬁgﬂﬁ%mm oric acid (IMHO in
1 dineR HgD:@Dh & ppm\easT (@ddred] Hizf 1 H),8.6x{dpi/+&6 an2 Hs $ei(d, J=9.1
1 250 SP8d & T M B A8 535 i P O 5459 T8, ), 7.33-7.23 (m,
J=8.1, 2.5 Hz, 1 H), 4.07-3.99 (m, 2 H), 3.94 (s, 3 H), 3.64-3.55 (m, 2 H), 3.28-3.20 (m, 2

H), 2.91 (s, 3 H), 2.89-2.83 (m, 2 H); MS (ESI) m/z 464 (M+1).

Example 3
7-(4-Methoxyphenyl)-2-{4-[(4-methylpiperazin-1-yl)carbonyl]phenyl}-3H-
imidazo[4,5-b]pyridine hydrochloride

Example 3(a) Methyl 4-[7-(4-methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl] benzoate

N 0]
| ‘>—< >—<
O.—

N
N H

The title compound was prepared in accordance with the general method A using 4-(4-

methoxyphenyi)pyridine-Z,3-diamine (obtained from Example 1(c)) (55 mg, 0.256 mmol)
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filtration and dried. WORKI NG EXAMPLES Bel ow fol | ows a
nunber of non-limting exanples of the conpounds of

wo b@7ps@sent i nvention. 5 Exanple 1 PCT/SE2006/001114
7- (4- Met hoxyphenyl ) - 2-{4-[ (4- net hyl pi perazin-1-yl)sulf
onyl ] phenyl }-3 Hr-im dazo[44%- 6]pyridine
hydr ochl ori de 10 Exanpl e I(a
2- (Benzyl oxy) - 4- (4- met hoxyphenyl ) - 3-ni tropyri di ne A

) - . r
and(5 t%\regg{a]lﬁ? Q%d ?kaém(eﬁlgp@f% |)1% rOCégilr% %ﬁgﬁ@%ﬁﬁlﬁg chhgfe Rfeld of 33
mg@ &hﬂ)&vab&édd&ﬁﬁhouﬁﬁﬂ&icaﬁ&n 1111‘r25néﬁ&)ep( 0.5 g, 1.89
%& oxyphenyl)boronl c acid (0.345 g, 227
MSn@ AS\T) /2 @I(M(“Ld pf)*DCM (0.093 g, 0.114 is mol) and
sodi um carbonate (0.723 g, 6.82 mmol) in THF/ water 9:1
(10 nm.) was heated under reflux for 1 h. The m xture

Exavapsle 8 (B) oMMeﬂzaxgd]enyl)ﬂf{ 4t/ (4-voathyser diih-dtddantionl | teapi¢-3H-
ﬂ% jﬁ%wéjh water (50 nL) and brine (50
imiggz0]4, Jéﬁ’ B e enas dried (Na2S04) and

evaporated. Purification by flash chromatography
¢ hept ane/ Et OAc- gradi ent; 0-30% Et OAc) afforded 0.553 ¢
5% of the title conpound as a solid. 20 1H NMWR
3) d ppm8.24 (d, J=5.6 Hz, 1 H), 7.47-7.43 (m 2
742730(m 5H), 7.02-6.91 (m 3 H), 5.55 (s, 2

m(_s& 3 H. Exanple |I(b)
0oX enyl )-3-nitropyridin-2-am ne2-(Benzyl oxy
-H(4- rretrs‘ phenyl)-3-nitropyridi ne obtained from

Example | (a)™ 0.5 g 1.49 nmmol ) was stirred in
trifluoroacetic acid (5 nL), at r.t. for 5 h. The

Meﬂ@ﬁwe[ﬁt@vmsthexa@hat}m eH-imindhzo A5 -blpgtidine - yidisnwnesd €024 g, 6.0698
20% Et OAc/ hexane ure and dried. The solid .

Rl oA OmBgRse 5P Bk e P ese i i ife Redled in

miBo¥ayE RAciHRs: L0l doATmid@R. After cooling to r.t., HBTU (0.032 g, 0.0835

mmol) was added and the reaction mixture was stirred atr.t. for 16 h. The solvent was

evaporated and the residue was purified by preparative HPLC. The hydrochloride salt was
prepared by dissolving the base in CH,Cl,/MeOH (2 mL, 9:1), IM HCl in ether (2 mL)
was added to the mixture and the precipitated was collected by filtration and dried,
affording 0.019 g (55%) of the title compound.

'H NMR (CDs0D) & ppm 8.58 (d, J=6.3 Hz, 1 H), 8.48 (d, /=8.3 Hz, 2 H), 8.04-7.93 (m, 2
H), 7.80 (d, J=6.3 Hz, 1 H), 7.77 (d, /=8.3 Hz, 2 H), 7.30-7.23 (m, 2 H), 3.96 (s, 3 H),
3.74-3.40 (m, 4 H), 3.30-3.11 (m, 2 H), 2.97 (s, 3 H); MS (APPI) m/z 428 (M+1).

Example 4
7-(3-methoxyphenyl)-2-{4-[(4-methylpiperazin-1-yl)carbonyl|phenyl}-3H-
imidazo[4,5-b]pyridine hydrochloride
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poured into ice/water and extracted wth Et CAc (2x100

m.). The organi ¢ phase was washed wi th saturated
wOHCOR468g. ), brine, dried (Na2SO4) and evapOoPElL/SE20061001114

vacuo to afford 0.326 g (83% crude of the

i nternedi ate product; 2-chlgyo-4-(4-nmethoxyphenyl) - 3-

nitropyridine. The internedi ate product,

2-chl oro- 4- (4- nmet hoxyphenyl )-3-nitropyridine (0.3 g,

1.14 I e
Bt ] Y QR o b S R D S S Aty rdocte
Lt ure was diluted with water (50 rrL) and the
recipitate was filtered, washed with water and dri ed,
affording the title conmpound in 0.233 g (84% vyield.
I & c e @roduct was used in the next step w thout
Kt h pusLfication. 1R NMR (CDA 3) d ppm 8.12 (d,
J=8.1 Hz, 1 H, 7.18 (d, J=9.1 Hz, 2 H), 6.88 (d,

Thq_btt?e \naci w}_%pﬁ?)ar%ér{ gchde_ ?(‘(ej\su"dlzthe ]geﬁgral methdd g\silsm% 4-(3-

meﬂm{(ﬁ)hM?il }dﬁi&@??)/-ldiamdﬁé (bbtned, fond Easiple 2Ra))| (Atlingn0.081 mmol)
charcoal (0.015 14 pnol) S ad ed to. a mxéﬁure

anddfpreghtplhe a%frwasz%ﬁﬁhwf)r@ et §- afordine-pecrpds yiglg of 37
mg%(()jp%%ﬁ(? e%i’wﬂl{&'u‘? tl&pﬁlanh@ﬁ&tfsfeﬁm Exanpl e | (b),

nmoni um f or mat e g, 3.76 mol) in EtOH (50
MSER]) h86oiMt-ly.e was heat ed to reflux for 1 h. The
m xture was cooled and filtered through di atomaceous
earth and the sol vent was evaporated in vacuo.

W efHdx £)-D RBADPD iR IV Yyl [phenyl}-3H-
S T e e T T e
zmzd@zqvﬁfbénbﬂpyrw«lﬁgrqcr{qﬁdf 216 (M+).Exanpl e 1(d)

4- Met hoxyphenyl ) - 2- { 4~[ (4- et hyl pi perazin-1-yl)sulf

| ] phenyl } - 3Hi m dazo[ 4, 5-Db]pyridine hydrochloride
PEA ( 0.284 nL, 1.63 mmol) was added to a suspension

of 4-(4- mst hoxyphenyl ) pyri di ne-2, 3-diam ne (0.1 17 g,
| , Whi ch was obtai ned fron1Exaane I (c), and

h —%per azi ne-1-yl)sul fonyl ] benzoic acid
(O 54 g,

The title compound was prepared in accordance with the general method of Example 3(b)
using methyl 4-[7-(3-methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl[benzoate (25 mg,
0.07 mmol) obtained from Example 4(a), affording 21 mg (60%) of the title compound.

'H NMR (CDs0D) & ppm 8.64 (d, J=6.1 Hz, 1 H), 8.46 (d, J=8.6 Hz, 2 H), 7.83 (d, J=6.1
Hz, 1 H), 7.76 (d, J=8.6 Hz, 2 H), 7.68-7.58 (m, 1 H), 7.54-7.45 (m, 2 H), 7.32-7.20 (m, 1
H), 3.94 (s, 3 H), 3.74-3.44 (m, 4 H), 3.28-3.15 (m, 4 H), 2.97 (s, 3 H); MS (APPI) m/z 428
(M+1).

Example 5
7-(4-Chlorophenyl)-2-{4-[(4-methylpiperazin-1-yl)carbonyl] phenyl}-3 H-imidazo[4,5-
b]pyridine hydrochloride
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mol ) and HBTU (0.247 g, 0.651 nmmol) in DWF, and

stirred at r.t. for 1 h. Saturated NaHCO3 (aq.) was
w@odaea4468 t he reaction m xture and a precipit aPET/SEX06/001114

formed. The precipitate was filtered, washed with

wat er and dried. The solid ygs mxed with HOAc (4 ml)

and heated in a mcrowave reactor at +120 C for 600 s.

The sol vent was renoved in vacuo, and the residue was

d i f 2025 g of the
Excphlpl 5(:“? Mptyylp §@P{ﬁ%%?ﬁ5@?§, ?ﬂ%g@gg%apt was prepared
Nllls v(hg the base in CH2O 2ZMeOH (2 L, 9:1), IM
ev_ (2 nmL) was added and the precipitated was
lﬁéolg{ected b)?flltratlon and dried, affording 0.028 g
(9% of tfie title conmpound. 1HNWVR (CD3CD) d ppm 8. 59
DIIQE!A (%&Lﬁlﬂmnﬁl)@'as a&d&ﬁto(aﬁhuspbﬂﬁwﬁ oFigyridindp 3-Barhihe §5.04, 45.9

mnzol),uerenhtai@ aSIdgeor(qweﬂzyl mter% B2, Hﬁ ? %mp§ aggH@%ﬂg(?%’sﬁ mp-0
mnﬁoégrﬂl (IY\I%’JI)Q %2@51“%?@ t%le ?ea%ﬁo@m?;&m@ Was &titd at¥R. oEPH) A'Hr&npltate
thaT fofed/bbooliepted and Washeflavifl M@k ¢ rilidevasadistributyd fnsaul 1

mlﬁg%lp%g‘fqglg&!%a@ oh}lg{n g&iz é ﬁéa?ed to?)JZBM Eb (Iiorn5emmutes The product

prediphtBRAZYF. 0% wik fileréd) SRRV PHIe Y AC abd NMECORMA tded ' affoed 9.6

title conpound was prepared i n accordance with the

g(@@ﬁgreéql)qf@tww@mpg%m e 1 (a) using
wl chloro-3-nitropyridine (0.5 g, 1.89
Msﬁ%ﬁtif&%#ég - ffet hoxyphenyl ) boronfc acid (0.345 g, 227
mml) affordi ng the title compound in 0.512 g (80%

Exﬁmls 565) e(’}w o 02533{1%91@53[‘% %qbﬁplrﬁ 91}?6%”26“@5 (m

&dH, 6.95-6.90 (m 1 H), 556 (s, 2 H, 3.81 (d, 3
N EX | &y 2(b)
| 4-]( 3}@%§/phenyl ) pyri di ne-2, 3-di am ne
N N o)
H /
Methyl 4-(3 H-imidazo[4,5-b]pyridin-2-yl)benzoate (8.3 g, 32.8 mmol), which was
obtained from Example 5(a) and m-CPBA (70%, 22 g, 98.4 mmol) in HOAc was stirred at
r.t. for 18 h. The solvent was evaporated in vacuo and the residue was crystallized from
EtOH. The solid was mixed with POCl; and heated in a microwave reactor at +120 °C for
5 minutes. After cooling to r.t., the mixture was poured into ice/water mixture and the
precipitate that formed was collected, washed with water and dried, affording the title
compound in 8.0 g (85%) yield.
'H NMR (DMSO-ds) & ppm 8.46-8.39 (m, 2 H), 8.34 (d, J=5.3 Hz, 1 H), 8.17-8.10 (m, 2
H), 7.46 (d, J=5.3 Hz, 1 H), 3.90 (d, 3 H); MS (ESI) m/z 288 (M+1).

Example 5(c) 4-(7-Chloro-3H-imidazo[4,5-b]pyridin-2-yl)benzoic acid

Cl

N CO”
I/N\ OH
N m
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2- (Benzyl oxy) - 4- ( 3- met hoxyphenyl ) - 3-ni tropyri di ne

(0.512 g, 1.52 mmol ) obtained from Exanpl e 2(a) was
wa@aeoorioed3s n trifluoroacetic acid (5 nL), at r.PCI/BE2005001114

h. The sol vent was evaporated and the resi due was

washed with 20% Et OAc/ hexane,yri xture and dried. The

solid was heated at +100 OCfor 8 h in POCO3 (5 nl).

After cooling the m xture was poured into ice/water

A e n?ééﬁﬁ q‘@” cglie;)tr EP%Q%%%&&H’) "yQB? aQtISEF D3 s
MR8 was dbteinad froat Fxdniple 50, 4ad lithiath hoadxRie38H 89250 mmol)

f. th d d
in 3P P05 5 Herl b BBy Sesciarel bl ufond0 . After

cobligoMRIURBixREOFHCThad
2-Chi oF O- 4- ( 3o et hoxﬁ‘/pehneerl1l;}r as by;using 2r1\61p}31/(r:1| @y Th(ed’)r%pl}atate was

ﬁltfrmwmdw ertpad deidd i afford ltfflmﬂelmﬂppdn(bm e g((%%wlem
'R B ES pit B A 22, (b6 i b 1
PRI 8t S\t -H-8yaFizr2 563 ~érr§d3 Heel H), 8.07 (d,

J=BN &L, Difay 84 \@S=6BlHLn Msaﬁmﬂ and dried
to affcg)g 33 g (84/9%0 t he s%econé(? }/@{{e 'rredi ate
product; 4- (3 mat hoxyphenyl ) - 3-ni tropyri di ne- 2- am ne.

Ex@%};)e%ﬁé')“'? 8[70 r{g ?&ngz%;lo zpengzm y;)cargggyl)phenysi}g%?iren?dazo[ 4,5-

b]yridireret hoxyphenyl) 3-nitropyridine-2-amne (0.150 g
612 mol ) and amonium formate (0.237 g, 3.76 nmol)
t OH (50 m.). The m xturewas heated to reflux for 1
ure was cool ed and filtered through
arth and the sol vent was evaporated in
vaclbo Pur| ation on a SCX i on exchange colum (10%
NH3/I\/EG—|) a orded 0.121 g (92% of the title
onpound. M5 (ESI) mz 216 (Mtl). Exanple 2(c)
Ther tiflg covapdvadyysts @negplal)edzin fiebopdadierwithyllenieperabimimoll Byhsiipud-{7-

en R RGeS trels st b0 ze L6 s cwiaavaiien

E ersed) ape aeskh el
Xgﬁﬁ(ﬁs e(rritgtahoxyphesrily&/)llpv)%fc%r| é?r?g(gdhgggl?rg& affofddn%%%m gevieldof 1.1 g

(91%)256 mol ) obtai ned from Exanpl e 2b

M g1 7 e 1)l fory o o

Example 5(e)  7-(4-chlorophenyl)-2-{4-[(4-methylpiperazin-1 -yl)carbonyl]phenyl}-3H-
imidazo[4,5-b[pyridine hydrochloride

The title compound was prepared in accordance with the general method C using 7-chloro-
2-{4-[(4-methylpiperazin-1-yl)carbonyl]phenyl} -3H-imidazo[4,5-b]pyridine (0.200 g,
0.563 mmol), obtained from Example 5(d) and (4-chlorophenyl)boronic acid (0.176 g, 1.13
mmol), affording 0.065 g (23%) of the title compound.
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affording 0.028 g (67% of the title conmpound. 1HNWR

(CD30D) d ppm 8.67 (d, J=6.1 Hz, 1 H), 8.60 (d, J=8.6
woi2007240p8 8.08 (d, J=9.1 Hz52 H), 7.86 (d, J PGI/3EIBG/001114

1H, 7.66-7.59 (m 1 H), 7.54-7.47 (m 2 H),

7.33-7.23 (m J=8.1, 2.5 Hz,5i1 H, 4.07-3.99 (m 2 H),

3.94 (s, 3 H, 3.64-3.55 (m 2 H), 3.28-3.20 (m 2 H),

2.91 (s, 3 H, 2.89-2.83 (m 2 H); M (ESI) nlz 464

1 O . .

Y O R BRI 40 53 o P80 (oo Bl 25y T 6

J=8I\HIZ, e 172566 (m,iaiiTylaza((4, B5.3 By, i H), a5y B |y, .0 de (m, 4
Exanmpl e 3(3%%thhl

H)42179 (3. 8- Kk Qy%‘ﬂiﬁ%}ﬂ:@ﬁ*ﬂ% dazo[ 4, 5- b] pyri din-2-yl]b
enzoate The title conpound was prepared in accordance
with the general nethod A using 4-(4-

Exmiglesyphenyl ) pyri di ne- 2, 3-di am ne (obtai ned from

le | , .0. 256 I d ht al i id, .,
7‘{%3%&}4&9{9ﬁg@'é'?iéﬁgeq@p-by@gg%ﬁweyﬁ] 3 'g‘fl{ﬂ%ﬁlg,[%é?g]lpyridme
hyakédfoiae! d of 33 ng (36%, and was used without
purification in the next step. M5 (ESI) nmlz 360 (MH).

5 Exanpl e 3(b)

it Ahbr Ty PRl iy el BT At Pl

[;E%hyl 4-[7- (4- met hoxyphenyl ) -3Hi m dazol 4, 5-
2
§

| ] benzoate (0.025 g, 0.0698 nmol) obt ai ned
xagpl'e_3(a) and iV-nethyl piperazine (2 nL) was
Neaked in q&iPcromave reactor at +200 C for 12

Af cooling to r.t, HBTU (0.032 g, 0.0835

was added and the regction,mxture was, stirr.ed

TRl ot YR Pt Rt ice e el AR iR 4
ch[@&impienimg@m‘q;ﬁ}irﬁﬂl-myl)aé@@wa@td (6BtakiRd Eond BRample 5(c)) (0.876

hydroch| ori de salt was prepared by dlssoIV|ng.t%e base
g P 1anpel) 2ané omeriding(0.327 g,)3.85 nymopy affordiagaerudeyiold pf (339 &

ed to the mxture and the precipitated was

(7@%‘? Y p

colflected by filtration and dri ed,
MS (APPI) m/z 341 (M+1).

Example 6(b) 7-(4-Methoxyphenyl)-2-[4-(piperidin-1-ylcarbonyl)phenyl]-3H-
imidazo[4,5-b][pyridine

The title compound was prepared in accordance with the general method C, with the
exception that the base was obtained. Using 7-chloro-2-[4~(piperidin-1-ylcarbonyl)phenyl]-
3H-imidazo[4,5-b]pyridine (62 mg, 0.182 mmol), which was obtained from Example 6(a),
(4-methoxyphenyl)boronic acid (69 mg, 0.454 mmol), PACly(dppf)*DCM (9.3 mg, 0.011
mmol) and sodium carbonate (72 mg, 0.68 mmol), the title compound was obtained in 35
mg (39%) yield.

MS (APPI) m/z 413 (M+1).
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s affording 0.019 g (55% of the title conpound. 1H
NVR (CD30D) d ppm 8.58 (d, J=6.3 Hz, 1 H), 8.48 (d,
wQa2807840438 2 H), 8.04-7.93 (m 2 H), 7.80 (d, PEBSB0bz001114
1 H, 7.77 (d, J=8.3 Hz, 2 H), 7.30-7.23 (m 2 H),
3.96 (s, 3 H, 3.74-3.40 (ms24 H), 3.30-3.11 (m 2 H),
2.97 (s, 3 H; M (APPI) nlz 428 (MHl). o Exanple 4
7- (3 net hoxyphenyl)-2-{4-[ (4-net hyl pi per azin-|
-yl ) carbonyl ] phenyl }-3Hri mi dazo[ 4, 5-6] pyri di ne
hydr ochl ori deExanpl e 4(a) Met hyl
Exmﬂé 6(@ %(%Mx#lm@hwy)l)%ﬂ (ripetédin]] 4lBetby nhenpl]372imitddo 4, 5-
b Zztl | e conpound was prepared in accordance
-Mmr fex met hod A using 4-(3-
nethoxyphenyl)pyrldlne 2, 3-di ami ne (obtained from
anple 2 (b)) (51 ng, 0.281 mmol) and terephtalic
i d nmononet hyl ester (51 ng, 0.281 mmol), affording a
ude yield of 37 ng (40%, and was used w t hout
urification in the next step. M5 (ESI) mz 360 (Mtl).

ox%-;genyl)-z-{4-[(4-rret hyl pi perazin-1-yl)carb

onyﬂi] phenyl H m dazo[ 4, 5-b]pyridine hydrochl oride
The title c ound was prepared in accordance with the

Bogﬁ{é@fﬁt c %139@11& 1 E%La) Rk @adtldad 7L@Lﬁ&h&%&ﬂ¥ﬁyn 2-[4-(piperidin-1-

hox )-3H 1 m dazo[ 4
quamﬂnwbplnmzl];alf mdzmﬂ,é -H|pyEiding, 0@30z, meals mnadd), abtagd from

el IS A b L i

drépwisStodhe fddctmh—tﬁlx@eramd the ixture Was dtiaved o162 B atizt.. The fsbl,vent was
7.76 (d, J=8.6 Hz, 2 7.68-7.58 (m 1 H), 7.54-

evapprated vacyo,3pd ﬁlezqyu(te,ﬁroq_ucﬂyvas Burgfjled(ly prgpqr&twej{Pj[& é[‘ h& 4
hyénl;azch%gﬁ %emv%gp@%ﬁdp IF;gal%s‘blﬂg the-bade I CH LA OMT AP ), 1M
HCl in ether (2 mL) was added and the precipitated was collected by filtration and dried,
affording 19 mg (56%) of the title compound.

'H NMR (CD;0D) & ppm 8.57 (d, /=5.3 Hz, 1 H), 8.47 (d, J=7.3 Hz, 2 H), 7.99 (d, J=8.1
Hz, 2 H), 7.86-7.72 (m, 3 H), 7.25 (d, /=8.1 Hz, 2 H), 4.44 (s, 2 H), 3.95 (s, 3 H), 3.56-
3.43 (m, 3 H), 3.13-2.97 (m, 2 H), 2.01-1.92 (m, 2 H), 1.91-1.74 (m, 3 H); MS (APPI) m/z
399 (M+1).

Example 7
4-[7-(4-Methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl}-/N-(2-morpholin-4-
ylethyl)benzamide hydrochloride

Example 7(a) 4-(7-Chloro-3H-imidazo[4,5-b]pyridin-2-yl)-N-(2-morpholin-4-
ylethyl)benzamide
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7- (4-Cnhl orophenyl ) -2-{4-[(4- et hyl pi perazin-I|-yl)carbo
nyl ] phenyl }-3 -im dazo[ 4,5- ]pyridine
whyaroeaBori deExanpl e 5(a) Met hyl PCT/SE2006/001114
4- (3H i m dazo[ 4, 5-b] pyri di n-2-yl ) benzoate DI PEA (24
niL, 138 mmmol) was added to @ suspension of
pyridine-2,3-diamne (5.0 g, 45.9 nmmol ), terephtalic
aci d nononet hyl ester (8.26 g, 45.9 nmol) and HBTU
20.9 g, 55.0 mmol) in MeCN (200 niL) and the reaction
| XRur e s gtirred at r.t. for 1 h. A precipitate
[th t»ﬁﬁd—«ms coll ected and washed with MeCN. The
6 gt—rybutedinto m crowave vials with HOAc
(4 nL) and h ed to +200 OC for 5 mnutes. The
product precipitated at r.t. and was filtered, washed
wi t h HOAc ang CN and dried to afford 9.6 g (83%
yield) of the title conpound. M5 (ESI) nmlz 254 (M ).

1 E@mﬁﬂrgl‘tﬁa((b}] itdidaayle) (65 mg, 0.403 mmol) was added to 4-(7-chloro-3H-
(7-chl oro-3Him dazo[ 4 b] pyri di n-2-yl)benzoate

1mm@%41,5 Blpygding 2y olengpia a@d (]Ewpla PreR (100 B {r30strameB i

t o
cifloFEacBisl Ot P iy B Al ifhed PRI S elar 100 °C
foa§ mintdtes. £ dviorpBolm-4-Fethamehirer(52 was 003 pmmai) wds added acthe mixture

dth resi cr stalllzedfr The _solid
and e HEHE R SRS & TSHOG S FCIpT At G Sy ior o SaBkigy. The
préduct tedbule WRrus&d d{i}d%t—lir @sthe Abki@tepcool ing to r.t., the
m xture was poured into ice/water mxture and the
MB (ABPDim/aB¥ tMal) f or ned was col | ected, washed with
wat er and dried, affording the title corrpound in 80g
(85% yield. 1HNVR (DMSO-~) d ppm 8.46-8.39 (m 2 H),
Ex@nidle (#) DEB(BMtoxjphbiyl)-SHliti Bizd [, I-BipyRidin) 2-y[]-N-@-fnbrpholin-
43{%?2“&’%’2@(”61? hyc?roghlgigde( d 3 H: M (ES) mz 288 (M).
4-(7-Chl oro-3Him dazo[ 4, 5- b] pyri di n-2-yl ) benzoi c
ci dA m xture of nethyl 4-(7-chloro-3 -imdazo[4,5-Z
idin-2-yi)benzoate (7.7 g, 26.8 mmol), which was
tai ned from Exanple 5(b), and lithium hydroxide (6.0
1\?50 mmol)
N\

N N—
H iy %
\_/

The title compound was prepared in accordance with the general method C, mixing the
mixture of 4-(7-chloro-3H-imidazo[4,5-b]pyridin-2-y1)-N-(2-morpholin-4-
ylethyl)benzamide (0.366 mmol) obtained from Example 7(a) with (4-
methoxyphenyl)boronic acid (0.111 g, 0.733 mmol), PdCl(dppf)*DCM (0.015 g, 0.018
mmol) and sodium carbonate (0.116 g, 1.1 mmol), affording 0.011 g (5%) of the title
compound.

'H NMR (DMSO-ds) 8 ppm 11.29 (s, 1 H), 9.21 (s, 1 H), 8.49 (d, J=5.3 Hz, 1 H), 8.44 (d,
J=8.3 Hz, 2 H), 8.25 (d, /=8.1 Hz, 2 H), 8.19 (d, /=8.6 Hz, 2 H), 7.65 (d, J=5.6 Hz, 1 H),
7.20 (d, /=8.8 Hz, 2 H), 4.01-3.84 (m, 7 H), 3.80-3.70 (m, 2 H), 3.56 (d, J/=11.6 Hz, 2 H),
3.34 (m, 2 H), 3.22-3.03 (m, 2 H); MS (APPI) m/z 458 (M+1).



10

15

20

in THF/ water (9:1) was heated in mcrowave reactor at
+120 OC for 10 mnutes. After cooling tor.t, the
worooros@3vas made neutral by using 2M HO (aqg. pCT/SE®06/001114
precipitate was filtered, washed with water and dried
to afford the title conmpoundgin 7.0 g (96% yield. 1H
NVR (DMSO-ffe) d ppm8.28 (d, J=8.3 Hz, 2 H), 8.23 (d,
J=5. 3 Hz, 1 H, 807 (d, J=8.1 Hz, 2 H, 7.34 (d,
gHz, 1 H; M5 (APPI) nfz 21A (M+). Exanple 5(d)
oro 2-{4-[ (4-net hyl pi perazin-|-yl)carbonyl ] phenyl
2- {]4-[64=Merthylpi1mialzlﬁ—l-)h)cpybunyl]pheﬂ)hpﬁ[4{(t1ﬁlmnnmtmﬁkynﬂ&nyl]-3H—
pr epar eg] in ac or da&lj th the general nethod B using
imjglazg[4,% PdF'ém!‘:e %%A‘?l ] pyridin-2-yl)benzoic
acid (1.0 g, 3. 66 nmol ), obtained from Exanpl e 5(c)
Tang N-net hyl pi per azi ne (0.44 g, 4.40 mmol ), affording

Exm

Exanpl e 5(e)

(4 chlorophenyl) 2-{4-[(4-rnethyl pi perazin-1-yl)carb
N prranyP} - 3H m dazo[ 4, 5-bj pyridi ne hydrochl oride
zonpound was prepared in accordance with the
geﬁ%ral gt hod C using 7-chl oro-

2-{4-[ (4- net\yyl pi perazin-1-yl)carbonyl ] phenyl }-3
-im dazo[ 4, 5- Z>] pyri di ne (0.200 0. 563 mmol ),
The titlaicomdodndomastbrentpiden B¢edrdangel “féf%-thmgmemb h@ﬂspﬂ)%mm?@hbm-

2 Bt e R e Bt e e Blnga

froleExaﬂm;bilb 5 (8)) ‘@(1(25(00(1& 0J563. rﬁmbﬂ@ an& [thﬂ&or%?neﬂﬁxy)bh‘&aﬁ]bﬂionlc acid
(0. 13%3, k %3 menql%; affgrdzg%o (1r§]/°)4’f ibe title cmlpegnd 3 H) VB

'R IS pirfs, s BT B, R 40 (0, =8, 6 1z, 26D, 7,08 (d /=83

Hz, 31H); 7.6i-de55qbe 33063 69+3128 (g 5 H), 3.19-3.02 (m 3 1), 2.86-2.71 (m, 3 H);
MS (APPI) m/z 482 (M+1).

Example 9
2-{4-[(4-Methylpiperazin-1-yl)carbonyl]phenyl}-7-pyridin-3-yl-3H-imidazo[4,5-
blpyridine hydrochloride

The title compound was prepared in accordance with the general method C using 7-chloro-
2-{4-[(4-methylpiperazin-1-yl)carbonyl]phenyl}-3H-imidazo[4,5-b]pyridine (obtained
from Example 5 (d)) (0.200 g, 0.563 mmol) and pyridin-3-ylboronic acid (0.139 g, 1.13
mmol), affording 0.069 g (26%) of the title compound.

'H NMR (DMSO-ds) & ppm 9.91 (d, J=1.5 Hz, 1 H), 9.43 (d, /=8.1 Hz, 1 H), 9.00 (dd,
J=5.6,1.3 Hz, 1 H), 8.56 (d, /=5.1 Hz, 1 H), 8.45 (d, /=8.3 Hz, 2 H), 8.21 (dd, J=8.3, 5.6
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hydr ochl ori de Exanple 6(a) 7-Chloro-2-[4-

i peridin-I-ylcarbonyl)phenyl J-3H i m dazo[ 4, 5- b] pyridin
we@ 2004488 | e conpound was prepared i n accor danP€T/8E20n6/001114

the general nmethod B using 4-(7- chloro-3

-im dazo[ 4, 5- Z>] pyri di n- 2-ylskbenzoi ¢ acid (obtai ned

from Exanple 5(c)) (0.876 g, 3.21 mmol) and pi peridine

(0.327 g, 3.85 mmol ), affording a crude yield of 0.829

6 - I a

HA 1 @1 ﬁ%§ ﬁ%’%é@?ﬁy?)ﬁyﬁ‘fﬁ@ F{i(:%/.g Hz, 2528858 AR, 51, 3.15 (5, 3
H)¢2./942-32 (@a 3BDnYS) @Ry b)z-3B0i(M+dazo[ 4, 5-b]pyridine

The title conpound was prepared in accordance with the

general nmethod C, with the exception that the base was
Exalhaé pgd- Using

7-chl oro-2-[4-(pi peridin-I|-yl carbonyl ) phenyl ] -
7-@4-Dimethoxyphesyl -]Zp[ylf(nmrpholérea-yﬂgi,rbmﬂmemﬂ{rﬁﬁ-immﬂﬁ-

was..obt ai ned. from Exanple 6(a),
m?ﬂgﬂﬁfh8§VﬁﬂgﬁV@)boronic acid (69 ng, 0.454 mmol),
PdC 2(drrf)*DCM (9.3 ng, 0.011 nmmol) and sodi um
carbonate (72 nmol ), the title_conmpoun

0. 68 d was
Exgiple 68 i n 35-Hjonozddd-(xprahalin-iey i qanbeylphgry 438 imidazo[4, 5-
), Exanpl e 6(c)
bj%‘ﬁ%ﬁvbt hoxyphenyl )-2-[4-(piperidiri-I|-ylnmethyl)phenyl
L 3Hi m dazo[ 4, 5- bj pyridine hydrochl oride |
onplex (IM 1 nL) was added to
| henyl ) -2-[ 4- (pi peridin-1yl carbonyl)
i M dazo[4,5- ]pyridne (0.030 g, 0.073
d from Exanple 6(b) at r.t. After

stirring at_r.t. for_ 45 mnutes,, H S .
The dtie GoRPEE & RIEPAHEINASSRIEIISH iindhepaaerein st
chRS-38L in%i B8R [4, 95 1p3riin®S-yDbénzoic HAR @BHaMRBEroWBxample 5(c)) (1.0 g,
3.66 mmol) and morpholine (0.38 g, 4.39 mmol), affording a crude yield of 1.67 g. The

nmol ), obta

product was used without further purification in the next step.
'H NMR (DMSO-dj) & ppm 8.33 (d, /=8.1 Hz, 2 H), 8.30 (d, J/=5.1 Hz, 1 H), 7.62 (d,
J=8.3 Hz, 2 H), 7.42 (d, J/=5.3 Hz, 1 H), 3.80-3.20 (m, 9 H); MS (APPI) m/z 343 (M+1).

Example 10(b) 7-(2,4-Dimethoxyphenyl)-2-[4-(morpholin-4-ylcarbonyl)phenyl]-
3H-imidazo[4,5-b]pyridine hydrochloride

10
{@—%}

The title compound was prepared in accordance with the general method C using 7-chloro-
2-[4-(morpholin-4-ylcarbonyl)phenyl]-3 H-imidazo[4,5-b]pyridine (0.182 g, 0.532 mmol),
which was obtained from Example 10(a), (2,4-dimethoxyphenyl)boronic acid (0.194 g,
1.06 mmol), PdCly(dppf)*DCM (0.022 g, 0.027 mmol) and sodium carbonate (0.169 g, 1.6
mmol), affording 0.023 g (9%) of the title compound.



10

15

20

evaporated in vacuo, and the crude product was

purified by preparative HPLC. The hydrochl ori de salt
wor®7prEpar ed by di ssol ving the base in CH2C 2P0ESE2006001114

m., 9:1), IMHO in ether (2 nL) was added and the

precipitated was collected by filtration and dri ed,

affording 19 ng (56% of the title conpound 1HNMR

(CIBCI» d ppm 8.57 (d, J=5.3 Hz, 8.47 (d, J=7.3

2@9{59 dg)q%p@% s;‘(ﬁﬂ } I@Zﬁ"f(ﬁﬂa ﬁ)gf% z 8327 ?f‘ldd?’J@z 7,8.5

HA156; 786 48 JE03 1 BV, 36335 671 B 2570 @ 03013984 o)
s ik 2R e Tl VGl P s oo e W .

-im dazo[ 4, 5- Al pyridin-2-yl]-iV-(2-norpholin-4-
yl et hyl ) benzam de hydrochl ori de Exanple 7(a)
Exhnﬁﬁemhloro 3H i m dazo[ 4, 5-b] pyri di n-2-yl ) - N (2-norpho

bRl T il Ren S i pepg Sl

yljbféhi’«ﬁﬁﬂiléh§dro1cm6ﬂd@l n-2-yl)benzoi ¢ acid (Exanple 5
.366 mmol ) in dinmethyl acetamde (2 ni)

and the n1xture mas heated in a mcrowave reactor at

R P BB B o 2

yijbesidatd Ng M xture was heated in mcrowave reactor at
§120 C for 5 mnutes. The product m xture was used

@i rectly in the next step. M5 (APPlI) mz 386 (Ml ).

Exanpl e 7(b)

[ 7- (4- Met hoxyphenyl ) - 3H i m dazo[ 4, 5-b] pyridin-2-yl]-
g{ nDrpholln- 4-yl et hyl ) benzam de hydrochl oride The

i >eg;9ﬂp und was prepared in accordance with the

hod C, m xing the

The title compound was prepared in accordance with the general method C with the
exception that the base was obtained. Using methyl 4-(7-chloro-3 H-imidazo[4,5-b]pyridin-
2-yD)benzoate (obtained from Example 5 (b)) (0.330 g, 1.15 mmol) and (4-
cyanophenyl)boronic acid (0.338 g, 2.30 mmol), the title compound was afforded in 0.395
g (97%) yield. The crude product was used in the next step without further purification.

'"H NMR (DMSO-ds) & ppm 8.66 (d, /=8.3 Hz, 2 H), 8.44 (d, J=8.6 Hz, 2 H), 8.33 (d,
J=5.1Hz, 1 H), 8.09 (d, /=8.6 Hz, 2 H), 8.02 (d, /=8.6 Hz, 2 H), 7.48 (d, /=5.1 Hz, 1 H),
4.00-3.78 (s, 3 H); MS (APPI) m/z 355 (M+1).

Example 11(b) 4-(2-{4-[(4-Methylpiperazin-1-yl)carbonyl]phenyl}-3H-imidazo[4,5-
b]pyridin-7-yl)benzonitrile hydrochloride

N
il
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m xture of 4-(7-chloro-3Himdazo[4, 5-
] pyridin-2-yl)-iV-(2-norpholin-4- ylethyl)benzam de

W@ 2003080488101 ) obt ai ned from Exanple 7(a) w th P&F/SE2006/001114
met hoxyr henyl ) boronic acid (0.111 g, 0.733 mmol),
PdQ 2(drpf)*DCM (0. 015 g, 05818 mmol ) and sodi um
carbonate (0.116 g, 1.1 mmol), affording 0.011 g (5%
of the title conmpound. 1R NVR (DMBO-fik) d ppm 11.29

Th% Jite gfk%p%‘%qz%éasgﬁ?%agéd)gm fgco?gan(:g wérﬂ:rﬁe }_gén'élzal %Em)og %gﬁ§rgp1e 3(b)

usihz Snefhyitiz ;[ 7-14-}d)151oi')h€rﬁzlx EH—lﬂmﬁzﬁ[4sz]p§tm{jlﬁ—27ymnmh,te =808,

0485 migel) pigh 135 otsaing Fom B L), &b Pipcfagite @340} and

A e T

HrNMMDMS@tab)Cﬁ(VQm Besiy(H] FRB Hz, il 8245, 55.3 Hyrl ), r8e40 ,

s aﬁ%&ﬁ&b R e He IS g & Tt R THE 320=2.98 (m

If}l &4J‘=H%tm{|3FHPM§EAP‘P ny3 IANPAL Pyl ] phenyl }-3
azo ,5- ]pyridine {obtained fromExanple 5 (d))
(0. 200 g, O 563 mmol ) and
try fluoronethoxy)phenyl]boronic acid (0.232 g,
E’%"@#m affording 0.046 g (15% of the title
7-(4qmmdiﬂphell|yﬂ)mﬁ (rﬁ»mohﬁm&lnﬁtmmh%nﬁwﬂ-ﬂﬂid@m[4,'5-Bﬁ)§udme
J=8.6 Hz, 2 H3 7.68 (d, J -8. 2 H,
hyvh' OF“BB (m 3 H), 3.63-3.29 (m 5H), 319302(m
3 H) 2.86-2.71 (m 3 H; M5 (APPI) mz 482 (M+1).
nple 9
Exampltz 1[2(4) Vet hyh@hMethamiphenylyd-| € aniyohglin-givémybdr Pplepyl] S H-
UF _4@3 Hr-i m dazo[ 4, 5- 6] pyridine hydrochloride The
imjqazglg: 3 WISTHE was prepared in accordance with the

general method C using 7-chloro-

<

N, o)
® I}g_@_%}
O

The title compound was prepared in accordance with the general method C with the
exception that the base was obtained. Using 7-chloro-2-[4-(morpholin-4-
ylcarbonyl)phenyl]-3 H-imidazo[4,5-b]pyridine (obtained from Example 10(a)) (62 mg,
0.181 mmol), (4-methoxyphenyl)boronic acid (69 mg, 0.454 mmol), PdCly(dppf)*DCM
(9.3 mg, 0.011 mmol) and sodium carbonate (72 mg, 0.68 mmol). The product was
afforded in 33 mg (44%) yield.
MS (APPI) m/z 415 (M+1).

Example 12(b) 7-(4-Methoxyphenyl)-2-[4-(morpholin-4-ylmethyl)phenyl]-3H-
imidazo[4,5-b]pyridine hydrochloride



2-{4-[ (4-nmet hyl pi perazin-|-yl)carbonyl ] phenyl}-3
-imdazo[4,5- ]Jpyridine (obtained from Exanple 5 (d))

W@ 200200488 0. 563 nmol ) and pyri di n- 3-yl bor oni cPEL/EER006/001114
(0.139 g, 1.13 mmmol ), affording 0.069 g (2699 of the
title conmpound. 1H NVR (DMS@gdtf) d ppm 9.91 (d, J=1.5

Hz, 1 H, 9.43 (d, J-8.1 Hz, 1 H), 9.00 (dd, J=5.86,

1.3 Hz5 1 H), 8.56 (d, J=SA Hz, 1 H), 8.45 (d, J=8.3
52 H)5 8.21 (dd, J=8.3 5 5.6Hz, 1 H), 7.88 (d, J=5.1
, 1 H, 7.71 (d, J=8.3 Hz52 H), 3.53-3.26 (m, 5 H),
15 (s, 3 H, 2.79-2.72 (m 3 H:; N5 (APPI) mz 399

). Exanple 10
- (2, 4- D met hoxyphenyl ) - 2- [ 4- (nor phol i n- 4-yl car bonyl ) p
l'] -im dazo[ 4, 5- Db] pyridi ne hydrochl oride

lﬁé( nor phol i n-4-yl carbonyl ) phenyl ] - 3Hi m da

zo[ 4, 5- Dbj idine The title conpound was prepared in
accor dance vvith t he _gener al d B us 4-(7- i
Baganeotdt spoplax 68 of w13 V6P Boe qddpf? stlmgmy&)ér& -fnorpholin-4-

SRR 9P S Rb ke o By o nd e hon
Exginpled| 2¢4) al.r.67Afer stihéngoat odifot 45/\mmuweMe®H (loul) Was added
5 (S)U L f’rlegﬁé rlj:g 10&1%,1}12( 1’14;( ’{he %’Elg \é]jaks' s\%%gd %%Oétllj t) T%e %glg}znt was

evﬁﬂ)raté&t% Vaich#, and tHEDbasJ ofiBe fitle c lﬁd*vl?a,s plrifigd by &Qar@tlé’&{PLC.
(APPl) mlz 343 mpl e 10(

Thwhyéroaltll)mﬁqefe%wmmmcs b}lefsﬂ? V(”Pﬁ) F@ésrei iR %@%Mﬁb&@% 9:1),
P FR bl cn Pt ) agelcho sy BNl R o) gt
drigéreffoadingrib? hupd( 50T thg tifle chinpownd.

0 IH]WB' Rl 381'11'182%94@ BB AP gh 0 Yt 6 1 TR 796 (o, g6 bz,
2 H),7.61 (4, J=8.1 Hz, 2 H), 7.45 (4, J=6.1 Hz, 1 H), 697 (d, J=8.3 Hz, 2 H), 4.42 (s, 2
H), 4.21-3.96 (m, 2 H), 3.82 (s, 3 H), 3.89-3.68 (i, 2 H), 3.52-3.21 (m, 4 H);MS (APPI)
m/z 401 (M+1).

15 Example 13
2-{4-[4-Methylpiperazin-1-yl)carbonyl]phenyl}-7-[3-(morpholin-4-ylmethyl)phenyl]-
1H-imidazo[4,5-b]pyridine

1@

The title compound was prepared according to general method B using 4-{7-[3-

20  (morpholin-4-ylmethyl)phenyl]-1H-imidazo[4,5-b]pyridine-2-yl} benzoic acid (crude,
obtained from Example 13(f)), N-methyl piperazine (53 mg, 0.525 mmol), HBTU (239
mg, 0.63 mmol), DIPEA (202 mg, 1.57 mmol). The product was purified by semi-
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whi ch was obtai ned from Exanple 10(a),
(2, 4- di nmet hoxyphenyl ) boronic acid (0.194 g, 1.06

wonwi7)p404B%1CI 2( dppf) *DCM (0. 022 g, 0.027 nmol ) BETSE2006/001114

sodi um car bonate (0.169 g, 1.6 muol ), affording 0.023
g (9% of the title conpoundgglHNVR (DMSO-cfc) d ppm
8.57 (m 1 H), 841833(m 2 H, 7.81-7.71 (dd,
J=33.7, 8.5 Hz, 7.66 (d, J=8.3 Hz, 2 H),

prép ggth gl%nga%g} zﬁ]:%anﬁ %zeqzr?&l té 'f)}l_ﬁsxgdé'ﬁle tl'ﬁ% ggxgﬁ?t\md?’ag ’_?yshlte solid

(1B, APPbyerd{stepdi5 (Ml ). Exanple 11

A e B BRI ) SO OB 8 3, 75

7. 515/ act), qriadesdganPhs, 744 @) 1 M@tahvé (s 2H) 3 70 3,55 (m 7 H), 2.45-
7- (4-cyano hen [)-3Him daz%% i di n-2-
2% et 3t38-2r (rtl,l& % M3 (B3l rdz (%rlé,pPaTe(HIPLﬁ? 254nm) 3.33
ccordance with the general nethod Cwith the
xception that the base was obtai ned. Using nethyl
4-(7-chloro-3 -|mdazo[4 5 ]pyrldl n- 2-yl)benzoate
(obt ai ned from Exanpl e (0.330 g, 1.15 mmol ) and
Examp ec%%phenfltc)’ft&@rﬂoﬁrlemawrl@n(%a’s@ls g, 2.30 mol), the
A%#JQ?}}%WW@S% fforded in 0.395 g (979 vyield.

e crude praoduct s used in | he next step w t hout
fArther purification. 1 NVR (DVMSO-<& d ppm 8.66 (d,
fj::zl—lz, 2 H, 844 (d, J=8.6 Hz, 2 H), 8.33 (d,
J=
JE8

mi

=5.1 Hz, 1 H), 8.09 (d, J=8.6 Hz, 2 H), 8.02 (d,
Hz, 2 H, 7.48 (d, J:51Hz, 1 H, 4.00-3.78 (s,
H; M5 (APPI) m z 355 )) Exanmpl e Il (b) L
4105 PRSI £y ok IR Vi S AISE Y PSR i acid
Vi Lk lp TS
hyrgE)zé}klAnor | g c?bél'ﬁ iEL QA e‘;%%ér?%%gﬁﬁwwag gr gummg éllti‘flﬁ acid was slowly
added whdst Istlmngl anh at h@h geate izt amﬂnﬂfﬁmﬁu:@K Eﬂ@ ivels enaRfthined. The

rek o kteves e bt Y 20 SRR bbb lempbRAot pd apetully
pd(ﬁ?e?i &1@6 R Nesnfonitim Ey@oRide (3boh)awas daerinB) Adedi 1BEWATHRE to

and
maintain temperature <25 °C until the solution reached pH 3. The solid product was

filtered, washed with water and re-crystallised from 1:1 water:EtOH. The solid was added
in small portions to ice-cold concentrated sulfuric acid (200 mL) at a rate allowing a
temperature of <4 °C to be maintained. Once addition was complete, the reaction mixture
was allowed to reach ambient temperature. After 2.5 h at room temperature, 2 regioisomers
(1:1), the 3 and 5-nitro compounds were observed (LCMS). The reaction mixture was
poured onto ice and basified with ammonium hydroxide (32%). Filtration and subsequent
washing with water provided the mixture of the 2 regioisomers. The products were
dissolved in ethyl acetate to which was added heptane to effect trituration of the undesired
regioisomer. Filtration of this isomer and evaporation of the ethyl acetate provided the
desired product along with 15-20% of the undesired isomer. These isomers could also be
separated using silica flash chromatography (Combiflash® system) with a suitable
EtOAC/heptane gradient. (5 g, 37 %).

MS (ESI) m/z 172 (M-1), 174. RT (LCMS, 254nm) 2.2 min



HBTU (0.872 g, 2.3 nmmol ), affording the title conmpound
in 0.072 g (51% vyield. 1R NVR Hz, 2 H), 8.48 (d,
wQ 287084038 1H)5 8.40 (d, J=8.3 Hz, 2 H), 8.12-BCDEEING/001114
2 H, 7.75-7.65 (m 3 H), 3.70-3.22 (m 5 H),
3.21-2.98 (m 3 H), 2.78 (d,6pJ=4.3 Hz, 3 H); M5 (APPI)
mz 355 (M+l). Exanple 12
7- (4- Met hoxyphenyl ) - 2-[ 4- (nmor phol i n- 4-yl net hyl ) phenyl ]
Eﬁagifée) Hpni dazglA4. (ﬁ/fo%wlfnLﬁj}l@&bbﬂﬁ}ﬂ@%lﬁmrgﬁoﬁf%pb-%mz'ne

7- ( 4- Met hoxyphenyl ) - 2-[ 4- (nor phol i n- 4-yl car bonyl ) pheny

jmNdazo[ 4, 5-bJpyridine The title conmpound was

pa‘r\e,d) in accordance with the general nethod C with

tthe_exception that the base was obtained. Using

N or 0- 2- [ 4- (nor phol i n- 4-

%(, ng{bonyl ) phenyl ] -3H i m dazo[ 4, 5- ] pyridi ne (obtained
romExanpl e 10(a)) (62 ng, 0.181 nmol)

Tl%é 8&%@%@@‘%%&%@%@ 8&1 grﬁ "'HFE e&eéﬁé{ggl}gﬂr@n of the title

coumommeacﬂﬂ@edgsm@ siiga ftashl chronidtegrpplodid 08 00EEBICA & nptkad) from
s 4 ‘i@ 3 M8 badh YAshd 0 AT it pddD oM DV R By
pozasﬁlﬁm'\@m&éﬁéﬁgmﬂﬂ 5.35 Bﬂn&ﬁﬁfd@@hér?hﬂnﬂh@ﬂa%}%ﬂmk heid

- 3H m dazo] (lo yri di ne hydrochl ori deBor ane-

(Sé%mgl, Z»’e HQI'PMD drp‘scviﬁg B weted (St b (6 mL). (140 mg, 37 %); MS (ESI) m/z

326 car ﬁ?[y]ﬁtenylél'@%s [24521%{1“251&5?% Z;]Ar;Jyri di ne (30 ny,

O 072 mml) obtal ned from Exanple 12(a) at r.t. After
stirring m nut MeOH (1 nl) was |

10 Exgupleyl 3&% pW| sé fﬁzf %@hq§’€a%¥lF@’ Omlzlahswé}pézﬁldme@-ﬁf%m e
vvasostlrred for 2 h at r.t.. The sol vent was
» 5 ed in vacuo, andthe base of the title

4-[3-(Morpholin-4-ylcarbonyl)phenyl]-3-nitropyridin-2-amine (140 mg, 0.42 mmol)
obtained from Example 13(b) was dissolved in EtOAc:EtOH (8:2) (20 mL) and treated
with 10 % Pd/C (ca. 50 mg) under a hydrogen atmosphere at ambient temperature. Once

15 the reaction was complete (4-12 h) the reaction mixture was filtered through Celite® and
evaporated to provide the title compounds as a solid (100 mg, 78 %).
'H NMR (DMSO d-6) & ppm 7.55 (d, 1 H), 7.43-7.27 (m, 3 H), 6.81 (s, 1 H), 6.51 (d, 1 H),
4.6 (br s, 2 H), 3.81-3.25 (m, 10 H); MS (ESI) m/z 299 (M+1), RT (LCMS, 254nm) 2.10

min.
20
Example 13(d) 4-[3-(Morpholin-4-ylmethyl)phenyl]pyridine-2,3-diamine
9
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The hydrochl oride salt was prepared by dissolving the

base in CH2A 2MeOH (2 ni, 9:1), IMHC in ethe (2 n)
woa®7addsesl and the precipitated was col | ect ed BGT/SE2006/001114

filtration and dried, affording 17 ng (50% of the

title conpound. 1H NWMR (D20jgid ppm 8.29 (d, J=6. 1 Hz,

1 H, 802 (d, J=7.6 Hz, 2 H), 7.70 (d, J=8.6 Hz, 2

H, 7.61 (d, J=8.1 Hz, 2 H, 7.45 (d, J=6.1 Hz, 1 H),
T06a &Yutfoﬁ ofJf 3 24 arbfn £ - é

S [ firrﬁ)gﬂ%hn ﬂ): rb yg)g’h Iﬁﬁl]p%ntﬁ)ne a%n%neg(? gn}g, 0.33

mmollrlyvth v(ae\ a)nqdifzom Ezar(lphell)i(c))ana:mchousaTHF (10 mL) under N, was

ad§ dr{1]g IAi[nﬁ“ @ﬁ\% %ﬁh )}IZ]rxl %ﬁ af]i?ﬁ‘?ﬁ% ql%r)%lré sz Leated at reflux

forl 34];1 andNhe ebsled Gr 1’@ WbﬁEt@A@Qﬁm%sV@feﬁﬁl _/}%ﬂﬂ%@% quench the
according to general nethod using 4

reactigh-phiet feActipnymiip Ry flieng ru]ld 1heHﬁV4ﬁ0§9e§Qda ¢ Besulting residue was

stlkgél [ cﬁiu'fkelg% {1)0} ‘Hﬁ%&ft ﬁ%@%&%ﬁégf g‘gg %glufgrg @Jﬁg Sgsbtt %@@M aq. KoCOs

solmioh))and Mo (23 asgxtrétt@EntoriiOA.c (DISREZ0 () 2THehrganibléyer was

The pr.oduct urified par.ative
ap b Eﬁwpwad%%&}ﬁ%cm%d%z o 43 Tt gyemed pure
enG Qﬁﬂﬁcﬁ&c@yMﬂhéﬁaégkbd (10 ng, 4 %over 4 steps).
NMR ( DMSO “d- b) pm8.38 (d, 1 H), 8.35 (d, 2 H),
MS(@%)(néz?@ M+1)8RE2(L(CMS,125H91m)2097mn7 55 (m 2 H)),
7.54-7.50 (m 2 H), 7.44 (d, 1 H, 5.75 (s, 2H)
3.70-3.55 (m 7 H), 2.45- 2.40 (m 4 H), 2.38-2.25 (m
Exampae 135@ ( ESI Metrlyz 44933 MbopholiRd- ﬂh@hﬁ)p}%ﬂm z%z&%o[zl 5-
mn, mlc))Ie 13(a) 4-Chloro-3-nitropyridin-2-am ne
b]leyAff@fe-Z-Jl erede 1982, 35, 2025.)
Ch Q- 2-ami nopyridine (10 g, 77.5 mvl) was
ssa{y d in concentrated sulfuric acid

The title compound was prepared according to general method A from 4-[3-(morpholin-4-
ylmethyl)phenyl]pyridine-2,3-diamine, which was obtained from Example 13(d) (149 mg,
0.53 mmol) monomethyl terephthalate (104 mg, 0.53 mmol), HBTU (219 mg, 0.57 mmol),
DIPEA (75 mg, 0.74 mmol), acetonitrile (20 mL) and HOAc (5 mL). The title compound
was taken directly to next step.

MS (ESI) m/z 445 (M+1) (intermediate hydroxyimine), 428 (M+1), RT (LCMS, 254nm)
2.75 min.

Example 13(f) 4-{7-[3-(Morpholin-4-ylmethyl)phenyl]-1H-imidazo[4,5-b]pyridine-2-
yl}benzoic acid

N/\

0
I~
ZN OH

N H

~
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(100m.) and using a salt-ice bath, was cooled to ca. -
8 0C. Fumng nitric acid was slowy added whil st
wa@rdorou@gs and at such a rate that a tenperat urBCHSE20Q/001114
was mai ntai ned. The reaction m xture was then stirred
for 20 mnutes at anbient tg%‘perature and careful ly
poured onto ice. Ammoni um hydroxi de (32% was
carefully added. Ice was used to nmintain tenperature
<.25 0C until the sqlution reache . The.solid
T rRIRDAHRG 1o PRERE A ORE 4 ERRIRa L Frogh e ta8 Relt§1 4-(7-13-
(mérﬁhéliﬂl{ﬁlyﬁhbth?l?ﬂmeﬁqui{IHlihﬂid%[@SJE!;@fldinEhﬁylf} BérizdatediHm the
added in _snm ortions to Ice-cold concentrated )
pregious sfep CExammnle @&@D tieptpd stithd 1P morghydiiin@18 mg, 5.25 mmol) in
. r <
o RGP Rl RO 1 05 o AR G Ocuy o
therfeatste@nbi ent tenperature. After 2.5 h at room
tenperature, 2 regioi soner 11 the 3 and 5-nitro
v G RV, B Sy D T eiS. Hiem BB i xt ur e
was poured onto ice and basif ed with anmoni um

hydroxi de (32% . Filtration and subsequent washi ng
Example Ildat er provided the mixture of the 2 regioi sonmers.

h r oquct e djssql ved. | t hyl 1e.to i ch
N-GaCviari S emply S itperazing Iy Biathop B ShPtigaort
blﬁmﬁé_ﬂ%b@ﬁﬂiﬂdaormr. Filtration of this isoner and

evaporation of the ethyl acetate provided the desired

r gduct ong with 15-20% of the undesired isoner.

egle "'somers could al so be separated using silica

ash chromat ography (Conbiflash(r) system) with a

Nt a OAC/ hept ane gradient. (5 g, 37 %9. M5 (ESI)
| 7 1), 174. RT (LCMB, 254nm) 2.2 ni nExanple

3Eb) <h11)1

4-[ 3- (Mor phe{ i n-4-yl carbonyl ) phenyl ] -3-nitropyridin-2-

am ne The title conpound was prepared using general
N-(2eChabehyDx:Epfi(4-methylpipatzion -gdjcatboayl]i3t{[@- conpound was

achi ey [ N flash t 40- 80% .
(e R et A= BN - B R ARy VD oonioins i fained from
Exln%g% 1'Iga)) Wad dissBRD)in ERIG2 N Rh HOEM 640 sV oM@ PAShE " The

carbonate (800 ng, 5.75 mmol) and
rea@ti¢mmixshis! was-heatpd etne Bon A fjds 6 i npingat reflux the reaction mixture was

allowed to cool and was neutralised via addition of saturated aqueous potassium carbonate

solution. The reaction mixture was extracted with EtOAc (2 x 10 mL) evaporated and
purified by semi-preparative chromatography. Freeze-drying provided the title compound
(2 mg, 6 % over 4 steps).

'H NMR (DMSO d-6) & ppm 8.67 (s, 1 H), 8.45 (s, 1 H), 8.22 (s, 1 H), 8.12-8.08 (m, 2 H),
7.89-7.85 (m, 1 H), 7.54 (t, 1 H), 7.51-7.45 (m, 3 H), 3.75 (s, 2 H), 3.73 (dd, 2 H), 3.45 (s,
2 H), 2.71 (t, 2 H), 2.50 (s, 2 H), 2.28 (s, 2 H), 2.08 (s, 3 H); MS (ESI) m/z 494 (M+1), 492
(M-1); RT (HPLC, 254nm) 2.68 min.

Example 14(a) Methyl 4-(7-iodo-3H-imidazo[4,5-b]pyridin-2-yl) benzoate

I
N, O
(OO
o~
N O
N° 5 /
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(540 ng, 2.3 Mol ) dissolved in THF: water (9:1) (6
m.). (140 mg, 37 %9; Ms (ESI) mz 329 (M) 327 (M),
WORI0ENBR 254nm) 2. 25 min. Exanple 13(c) PCT/SE2006/001114
4-[ 3- (Mor phol i n-4-yl car honyl ) phenyl ] pyri di ne- 2, 3-di am
ne
4-[3- (Morpholin-4-ylcar bonyP? phenyl ] -3-nitropyridin-2-
am ne (140 ng, 0.42 mml) obt ai ned from Exanpl e 13(b)

Ml 4R Btz s oy e A berfila 150 e Lrs ke

Sus &nd%mm ﬁmtydio@ﬁm @ EmLPReErdabed wigeECl 0no Wakm di@tﬂﬁﬂ i) until
4- h) the reaction m xture was filtered throu

all Qﬁhﬁ ﬁ@(trn)g ragierial nag dissqleel. Docthylstheg wap ﬁ@ntaﬂtkpdelmtﬂ a precipitate

o g A/ S0, NS (R e
addd)i_an& tHeldry ehixthirelyas tdkem ypbin MeCX (49 mL3 aﬁﬂpl@ceﬂﬁn @rsmteitﬂ)e
mlgggﬁ%s y@alfgll(\%{)lrracﬁatmn (+(1%/H- & 10 mmS prov1ded2t? tlt@ compound (AP g, 51

0 kel i n-4-yl net hyl ) phenyl ] pyri di ne- 2, 3-di am ne
%) ol{lghé%%bﬁu on of 4-[3-(nof

Mh@ST) %/42y380 Mod R T (HIRIY) 4.83 miwi ne- 2, 3- di am ne (100 ny,
0. 33 mmol 3whi ch was obtai ned from Exanple 13(c)) in
anhydrous THF (10 nL) under N was added LiAIH4 (IMin

Exdiipte 1432 L, Mésh lodo-3T}Ye- (trpadkilp])eisi hRMBs3H-
h'g}gl?ed(bzt refl ux)‘alf%rmB h azlan (t hen J}cogjl)ed tyg O}%'?: Vet

imidagofé, S(hipyidingdy)éarzeeigl | y added to quench the
feaction. The reaction mxture was filtered and then

vgpor ated.o The resulting residue was stirred in
| dill (10 mL) and again filtered. This solution
Nva§‘1kba figd (IMag. K2CO3 solution) and the product
was~@xtracted into EtOAc (4-5 x 20 nL). The organic
| ayek was dried and evaporated to provide the title
compol pd (92 mg, 98 % . This was deened pure enough to
t ake " |rectly to the next step. M5 (ESI) mz 285
To(a'\%i 71) 318% 31%4651 n%n&?uﬂrﬂydr%ﬁ@ﬁﬂle(lb%ﬁy wﬁ@l&ﬂ&h a
nor pho |n 4-yl met hyl) phenyl | -1 H I m dazo[ 4, 5
solution of methyl 4-(7-iodo-3H-imidazo[4,5-b]pyridin-2-yl)benzoate (312 mg, 0. 83

mmol, which was obtained from Example 14(a)) in DMF (2 mL). The reaction mixture
was allowed to stir for 90 min. at which point SEM-CI1 (138 mg, 0.83 mmol) was added.
After 1.5 h the reaction was complete. Water was added (5 mL) and the product was
extracted into EtOAc (20 mL). The organic phase was washed with water (4 x 50 mL) to
remove the DMF, dried and evaporated. Silica flash chromatography (Combiflash ®
system) (20 %-80 % EtOAc/heptane gradient) provided the title compound (30 mg, 7 %).
MS (ESI) m/z 510 (M+1); RT (HPLC) 5.35 min.

Example 14(c) Methyl 4-(7-(3-{[(2-cyanoethyl)amino] carbonyl}phenyl)-3-{[2-
(trimethylsilyl)ethoxy]methyl}-3H-imidazo[4, 5-b]pyridin-2-yl)benzoate
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20

bJpyri di ne- 2-yl } benzoate The title conmpound was
prepared according to general nmethod A from
wd 2403404088 phol i n- 4- PCT/SE2006/001114
yl met hyl ) phenyl ] pyri di ne- 2, 3-di am ne, whi ch was
obt ai ned from Exanpl e 13(d) 4149 ng, 0.53 mol)
mononet hyl terephthal ate (1 ?) nmg, 0.53 mmol), HBTU
(219 ng, 0.57 mmol), D PEA (75 ng, 0.74 nmol),
acgtonitrile (20 nL) and HOAc (5 nL). The title
ogungZMvas taken directly to next step. M5 (ESI) mz
45N( [) (internmedi ate hydroxyimne), 428 (MH ), RT
LCI\/IS 254nm 2.75 mn. Exanple 13(f)
4-{7- (Morphol i n-4-yl met hyl ) phenyl ] -1 H i m dazol 4,
ne-2- yljbenzoic acidThe title conpound was
Npr par ed alcor di ng to Exanple 5(c) fromcrude methyl
4-{®-[3- (nof holin-4-yhnethyl)phenyl]-I -im dazo[4,5-
] pyridi ne- 2-yl } benzoate fromthe previous step
(Exa 1e 13(e)) treated with Li OH nonohydrate (218 ny,
5.25 mml) i n di oxane/water (5 nmL). The product was
Thd 504 @ingbuad was prepaked m':odrdmg t(ﬁgEdletahmethodiG Famlmyethy 45(7—i0do-3-
final

{[2((Erm§hylg@d}ﬁ§1)ox§]r@e§h§}§ 3]—) %g’—fapl\gf}rfd}ﬁe 2-y]§be(nzoa obtamed
én@{@flgﬂ By ln)gsao{s%mhslé} Ifa@gm{;?mmms Ragd) )z‘){a)sﬁﬂ:htbﬁfb)()nate
- -rm azo 4 ridine- benzam
(33ng . ymmobiang B) @ Q}@np‘(thylbﬁemmglcw p@ylbmenyll boym)le agip 63yme,
|
o-12 g ieptydib TRt () i YEER Mlmicge wos washed i

walef 9 &Rl Rith B(@AJ (230 611331@1%& efd évaphitatad. The crugle product was
treated with 5SM HC (aq) ( 1 nL). The s reaction

taken digertly Qe nesttePd at reflux. After 45-60 nin at
M @Sy 38 (Wﬂcss@mm)xw(ﬁpm 5.06 min.

Example 14(d) 4-(7-(3-{[(2-Cyanoethyl)amino]carbonyl}phenyl)-3-{[2-
(trimethylsilyl)ethoxyJmethyl}-3H-imidazo[4, 5-b]pyridin-2-yl)benzoic acid

N (6]
I/N\ C OH
N

L

%

e Sl\
Methyl 4-(7-iodo-3-{[2-(trimethylsilyl)ethoxy|methyl} -3 H-imidazo[4,5-b]pyridine-2-
yl)benzoate obtained from Example 14(c) was dissolved in THF:water (9:1) (4 mL),
treated with LiOH monohydrate (0.6 mmol) and subjected to microwave irradiation (+120
°C, 10 min). The reaction mixture was neutralised with 2 M HCl and extracted with EtOAc
(2 x 20 mL). The organic phase was separated, dried and evaporated and the product taken -
directly to the next step.
MS (ESI) m/z 542 (M+1); RT (LCMS) 2.75 min.
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allowed to cool and was neutralised via addition of
sat urated aqueous potassi um carbonate solution. The
WO e@ch#@ss m xture was extracted with Et OAc (2 RCI/SE2014/001114
evaporated and purified by sem -preparative
chr omat ogr aphy. Freeze- dry| ? provided the title
conpound (2 ng, 6 %over steps). 0 1H NWR ( DMSO d- 6)
d ppm8.67 (s, 1 H) ,845(s 1 H, 822 (s, 1 H),

Bt 19ehs (mV B T Py el b

(trz?ne Zsilﬁl)etﬂox?]metZyl]—fBH-bmd&oW , 5-bZpypiilin-8-y ZZeﬁﬂhmu?e 28 (s,
H: MB (ESI) mz 494" (M+), 492
(M )r\R}//ﬁHPLC 254nm) 2.68 mn. 5 Exanple 14(a)

(7-1odo-3Him dazo[ 4, 5-h] pyridin-2-yl)benzoat eMet hyl
(7 chl or o- 3 -imdazo[4,5- ]pyridin-2-yl)benzoate
1 mml) was suspended i n anhydrous MeCH (25

Nan dwth HJd (1.0 Min diethyl ether)
untJ 1 all o the starting material had dissol ved.
Difet hyl et he s then added until a precipitate was
fo d whi ch s filtered and vacuumdried (5.5 g).
Nalsl/( 11.5 g, 76.4 mmol ) was added and the dry m xture

was taken up in MeCN (40 nL) and placed in a suitable
Thetiflé evvap@mndiveds prdpatddracastimiite Ber(erdl Giktkod B Grom 47-(3-{[(2-

ded th I 4 g, ! 0 i ch
cyRopGHIoNB e s phe D o8- (e s P YD ST
1m§>é%(g'@ |59b(}%%<9%—[2'-\2<ﬁ%l{%¥%0r1r% ?Cﬁ()l/ CSI’llldG from tpﬁeal;(c;/us ﬁgzp (Exam%le 14(d
metinfl pipefziied§ mal 0H6-@mgl) )%BWG{% mgil'a 0& m@b@EEMS@ﬂg, 0. 06

g istMACTap gt bmmbronkes s ERnp AR b ety Y mroac

(2d RV, vhsRewith e 7 PR#L) (ddLantievaporBRd MY cruddpireéduchdss taken
obt ai ned from Exanple 14(a)) in DMF (2 nmL). The

direethyctoitenfipdl gtedr e was al lowed to stir for 90 min. at
MOHSH Ao BEM O (138 ny, 0.83 mmol) was added.

Example 15
7-{3-[2-(2-Methoxyethoxy)ethoxy]phenyl}-2-{4-[(4-methylpiperazin-1-
yl)carbonyl]phenyl}-3H-imidazo[4,5-b]pyridine

o/\/o\
OO
“ N N

The title compound was furnished according to the procedure described in Example 14 but
using 7-{3-[2-(2-methoxyethoxy)ethoxy|phenyl}-2- {4-[(4-methylpiperazin-1-
yb)carbonyl]phenyl}-3-{[2-(trimethylsilyl)ethoxy]methyl}-3H-imidazo[4,5-b]pyridine
(obtained from Example 15(f)) via treatment with 5M HCI (aq) and purification by semi-
preparative chromatography (4 mg, 8 % over 2 steps).
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After 1.5 h the reaction was conplete. Water was added

(5 nmL) and the product was extracted into Et QAc (20
waorkgo7/04taa8 or gani ¢ phase was washed wi th wat er PdI/SEX06/001114

m.) to renove the DMF, dried and evaporated. Silica

flash chromat ography (Conbi gé ash (r) system) (20 % 80

% Et QAc/ hept ane gradi ent) provided the title conpound

(30 mg, 7 %9. M5 (ESI) mz 510 (Mtl); RT (HPLC) 5.35

B OS5 e AT | 528 CPADN P} hddPh 733 Gy 8D, 760
(, %ffgl 8-, zlﬁj)ﬁg.b? i@ﬁ g‘BI()::)WQ% Sﬁgﬁ 1'&2130@72(@{,@,15), BI7BYS, i2di),

- IH%benzoate refared
3686008 H7o52 @0.Gamb A0 (e Hbd 26 (61 DHRRettHyI 2 D233 Gt 2.28

Al BBt h E el L1 4, 5-
o 1 0 EED Y pTe O S L P I TR YL &, a2t
(30 ng, 0.06 mmol ), Pdd 2(dppf)*DCM (5 nmg) potassi um
car bonate (33 ,. 0.24 mol ) an L .
Excguple ( Xaky aﬁ oé‘f’%yl)ﬁfﬁ'ﬁo@é’é@’wgﬁ'BWéWT’mH{S’Fﬁfﬁti Seblgridine-2-
1)5 odi®, 0.12 mmol) dissolved in THF: water (9:1) (4
Y r%?.dig'he reaction m xture was washed with water and
extra with EtOQAc (2 x 10 nlL) dried and evapor at ed.

h product was taken directly to the next step.
(ESI) mz 554 (M1), 556 (M+l); RT (HPLC) 5.06 mn.
anpl e 14(d) :

AN(- { [ {2- Cyanoet hyl ) am no] car bonyl } phenyl ) - 3-{[ 2-
] IyI)et hoxy] met hyl }- 3Hi m dazo[ 4, 5- b] pyri di
-2yl )benzoic acid Methyl 4-(7-iodo-3-
{[2-(trinmethylsilyl)ethoxy]methyl}

The &tk béthsland fwhs préphfedracchriitigdo gitlerd) enmctlant @ fiobt metheiH-(7-iodo-

from Exan‘gl e 14(c) was dissolved jn THF: \giat er. (9: 1%\11 1
3 Heinigazpl4.3-p lparidin-2ny Dhenzpety (oriBgy/a xp@ol@ @Wﬁ%é‘)m Lxepple

bi oet . o adiat ' i 8)4.60

R RS e A il e e S
mreod) at3-Getnayloxy)Fhedit branic 22id (AL mgTha0 omyehdissoptedde
T}ﬁ%‘%%tgre @Ia]:) 2i§ }gn}) ,?ng{ete r%%c%ﬁgﬂe& eg%gst v%jshgg gvitﬂlr{x?at&ra(r)lg %}%ttraced with
EtOAc (2 x 25 mL) dried and evaporated. The crude product was isolated via silica flash
chromatography (Combiﬂash® system, 20-60 % EtOAc:heptane gradient), (100 mg, 20 %).

'H NMR (DMSO d-6) § ppm 8.52-8.48 (m, 3 H), 8.28 (d, 2 H), 8.21-8.19 (m, 1 H), 8.10
(, 1 H), 7.71 (m, 1 H), 7.64 (m, 3 H), 7.52 (m, 2 H), 7.48 (m, 1 H), 7.27 (d, 2 H), 5.38 (s,
2 H), 4.00 (s, 3 H); MS (ESI) m/z 434 (M-1); RT (LCMS) 3.52 min.

Example 15(b) Methyl 4-(7-[3-(benzyloxy)phenyl]-3-{[2-
(trimethylsilyl)ethoxy]methyl}-3H-imidazo[4,5-b]pyridine-2-yl)benzoate
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M5 (ESI) mz 542 (M#l); RT (LCMS) 2.75 m n. Exanpl e
14(e)
woRq2Zo@sanoet hyl ) - 3- (2-[ (4- nmet hyl pi per azi n-1 - yPT/SEI061§01114
11-3-{[ 2-
(trinmethylsilyl)ethoxy] net hyé,l} 3H i m dazo[ 4, 5- b] pyri di
n-7-yl)benzam ne The title conpound was prepared
according to general nethod B from4-(7-(3-{[(2-
hy”~am noj car bonyl Jpheny" S-fP-Oinethylsily”eth
y’\ S H m dazo[ 4, ] pyridin-2-yl)benzoic acid
@ rude from previ ous step (Exarrpl e 14(d)), Nnethyl
|pera2|ne (6 ng, 0.06 nmml ), HBTU (23 ng, 0.06 mmol),
@@Jfg, 0.06 mmol ) in MeCN (5 niL). The sol vent
orat ed and the residue taken up in EtOQAc (20
rrL) washéd with water (10 nL) dried and evapor at ed.
The crude product was taken directly to the final
step. M5 (ESI) mz 622 (M1). Exanple 15
TTS [ 2- (2- Met hoxyet hoxy) et hoxy] phenyl } - 2- {4- [ (4- net hy
| pi perazin-1yl)
Th@ame@ambbmw ﬁe&ké‘dc%ﬁﬁ%qgé”ﬁl%c&fdr@ﬁé's'c%&ﬁnyﬁmﬂetf4%b)

onpound furni shed acc roce
frqm;g@ﬂqyb@(ﬂﬁ[?n(@aﬁpméphemyﬂtﬁH—usldazp[ZF 5- b]pyndme -2-yl)benzoate (100
m%, ?%3(%2& t%ﬁttapxplz%rg%uah]gyf%aﬁt 5‘9(( %] ﬂhﬁr@ 1 mg,% 23 mmol) and SEM-C1 (40
mgy 10)2daniaol)y(5D pipe 899c).- 3- {[ 2- (tri met hyl si |yl ) et hoxy] met hy
I'}-3 Himdazo[4,5- [pyridine (obtained from Exanple
lHl\ﬁ(/IR)(DMS@ dt6) BRIpRERYT6 tz*HﬁMzh*@h iﬁgh % I@Lﬁj 5'5%?@ 9,

em preparative chromat’o

7. @t(ggéﬁ)iﬁﬁlﬁ)/ﬁn( biBd-20 6) 1 Bl)p%h& 6l, 41{)( 6!20 G, BI}I,) 2206, 2 ), 3.98

@, 27}’%%3‘7@%1% %ﬁ IZW’ 271?153)22(0%‘3 111111@,13 Jiy m(%?“zﬁ\;lﬁ). 3.87

(m 2 H, 3.75 (s, 2 H), 368(m 2 H), 3.52(m 2 H),
3.49 (s, 2 H), 3.34 (s, 3 H, 2.50 (s, 2 H, 2.32 (s,

28 516 ( M+
N SRR E T AN S
iméazbﬁf_@ﬁ{)}pm;d%@)@g}gayy] 3H i m dazo[ 4, 5- b] pyri di ne-2

N\-O \/2

_/-Sl\

Methyl 4-(7-[3-(benzyloxy)phenyl]-3-{[2-(trimethylsilyl) ethoxyjmethyl}-3H-imidazo[4,5-
blpyridine-2-yl)benzoate (50 mg, 0.09 mmol, obtained from Example 15(b)) and LiOH
monohydrate (36 mg, 0.86 mmol) were suspended in THF:water (9:1), (5 mL) and
subjected to heating by MW irradiation (+120 °C, 10 min). The reaction mixture was
adjusted to pH 7 via addition of 2M HC (aq) and extracted with EtOAc (2 x 10 mL). The

organic phase was dried and evaporated to provide the title compound (19 mg, 40 %).

MS (BSD) m/z 550 (M-1); RT (HPLC, 254nm) 4.53 min.
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yl ) benzoate The title conpound was prepared according
to general nethod C from nethyl 4-(7-iodo-

Wb/ @axZ o[ 4, 5- Z>] pyri di n-2-yl ) benzoat e (435 PQI/SE2005001114
nmol , obtained from Exanple 14(a)), Pdd 2(dppf)*DCM
(47 mg, 0.057 mmol), potassijm carbonate (635 ng, 4.60
mmol ) and 3- (benzyl oxy) phen boronic acid (525 ny
2.30 nmol) dissolved in THF: water (9:1) (15 nL). The
reaction m xture was washed with water and extraced
with EtOAc (2 x 25 nL) dried and evaporated. The crude

Bdoelii) non (15 QyeviPoOEb HH R

yl)cgﬂ%gz&gﬁ%/yl(‘(.?lf)[g (Ell)ﬂnet@sz?)et%@?%t@@%ﬁ?ﬁd@éﬁiﬁw zdzne

7.7 (m 1 H, 7.64 (m 3 H, 7.52 (m
2 %%Jijﬂ48 (n1 1 H, 7.27 (d, 2 H, 5.38 (s, 2 H,
. ., 3 H); M5 (ESI) mz 434 (M1); RT (LCVS) 3.52
i n. Exanple 15(b) Methyl
4-7- |3 (henzyl oxy) phenyl ] -3-{[ 2-
t i silyl)ethoxy] methyl }-3Him dazo[ 4, 5-b] pyri di
qu?Z-y behzpat eThe titl e conpound was prepared
cordi ng e procedure described in Exanple 14(b)
from nethyl 4-(7-[3-(benzyl oxy) phenyl]-3
H>&nidazo[4 5-Z>] pyri di ne- 2-yl ) benzoate (100 ng, O0.23
obt ai ned from Exanple 15(a)), NaH (9.1 ng, 0.23
é'?‘@é n%Hiim & efﬁ'[rﬁieihod@ﬁoﬁglv— 733%) .
e Nal\?R Dwg%-gre)paéga&wn% %4‘ P 2o (19
(vezydoxsOpengil Ay 2k pripaesyony oty | - Gidapoltip-lpyiidine-2-

stigibis aft 0 BEB gt dondt g0 48y ¥k Boffevine

(43;\?2 0&3 mgn&m HquBU )(1Bh5hg ({1?35315?1612)( I(foﬂE)A (5??1 Efg{;lﬁﬁhf&amh&(l):m
- enzyl ox en - I Sl er.no
Mo TSR NG st B et B RS FIOAC P,

d d ted. Th duct lated via silica flash
Wa%%wth?tﬁr Wx epﬁgne a]pora T ( Pl}C)l Irlr%tv},]aﬁllssﬁ zI1§/I slet hox
chryina®igraphy (Gothbiflasidaysed, 8-50% EtOAc heptane gradient), (20 mg, 91 %).

MS (ESL) m/z 634 (M+1); RT (HPLC, 254nm) 5.65 min.

Example 15(e) 3-(2-{4-[(4-Methylpiperazin-1-yl)carbonyl[phenyl}-3-{[2-
(trimethylsilyl)ethoxy[methyl}-3H-imidazo[4, 5-b]pyridin-7-yl)phenol

OH

RO
) C}
‘g (

~
/Sl\

7-[3-(Benzyloxy)phenyl]-2- {4-[ (methylpiperazin-1-yl)carbonyl]phenyl}-3-{[2-
(trimethylsilyl)ethoxy]methyl} 3H-imidazo[4,5-b]pyridine (obtained from Example 15(d)
was dissolved in EtOAc:EtOH (8:2, 10 mL), treated with Pd/C (10 %, 5 mg) and stirred at
RT under a hydrogen atmosphere. After 4-6 h the reaction appeared complete. The reaction
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#] pyri di ne- 2-yl )benzoate (50 ng, 0.09 mmvol, obtained

from Exanpl e 15(b)) and Li OH 5 nonohydrate (36 ny,
wQ:2@6/0m388 ) were suspended in THF: water (9:1),PCBESHI0P6/001114

and subjected to heating by MNVirradiation (+120 C, 10

mn). The reaction nixtured&@s adjusted to pH 7 via

addition of 2M HCO (ag) andextracted with EtQAc (2 x

10 n). The organi c phase was dried and evaporated to

mini g W OB 35 RIAPOA R RS i e oo 16 me

59%,[3 (Benzyloxy)phenyl] 2 {4 [ (et hyl pi perazin-1yl)
carbonyIJphenyI} 3-{[2-(trinmethylsilyl)ethoxy]nethyl}3
n i was
M L L R e, 270 7- -
(benzyl oxy) phenyl ] -3
-{[2-(trinmethylsilyl)ethoxy]methyl} -SFLindazo[4 5-

i dji.n ZOi
Bl O A e e ook s R B e e -
yl)Jﬁgbongl]pﬂ@zyl}rﬁli’ 1;2,( tﬁﬂﬁgﬂ@kﬂﬁ)e%xy]%e%ﬁ} BEGIn) dazeJMPER phBidike
ng, 0.043 mo (5 m.). The sol vent was
evaporated. and t he reS|due taken up in EtQAc (20 nl),
ma%he with water (10 nlL) dried and evaporated. The
ct was isolated via silica flash chronmat ography
onbi fl ash(r) system 0-50% Et OAc: hept ane gradi ent),
ng 9 1,%. M5 (ESI) mz 634 (Mtl); RT (HPLC
‘ 6% mn. Exanple 15(e)
-h?t hyl pi per. azi n-1-yl)carbonyl ] phenyl }-3-{

_(tr%i met hyl si T\l ) et hoxy] r net hyl } - 3H i ni dazo[ 4, 5- b] pyri d

7-yl) phenol
i3- (Benzyl oxy) phenyl ] - 2-{4-[ (et hyl pi perazin-1-yl)ca
rbonyl ] phenyl }-3-{[2- (trimethylsilyl)ethoxy]nethyl}3

To g sSrna e Nertich e dg Sespelgi 5 Ao B PP Gpdkiboggn ac
ambthGefnpBrabre %amadearzokzs{uLpé4@@ﬂ@uplﬁ&az1ﬁ41ey1)oarﬂmylgnggaay1} 3-{[2-
at nospner e. Af t er - e reaction @Sear

(ﬁmﬁwﬂ%lw@ethmmﬁwé}t -B Hrimidagelde-hlaxriding Hebrhene A ge, 0.10 mmol,
obf(%e' bighi gl ng%lg\f%ﬁr FhELaliRnRhRUFal Birdd b} B5 HARRUA

treated w1th (36 mg, 0.19 mmol). After 1 h the reaction mixture was treated with water (1
mL) and extracted into EtOAc (2 x 10 mL). The organic phase was washed with water (4 x
20 mL) dried and evaporated. The title compound was taken crude to the final step.

MS (ESI) m/z 646 (M+1); RT (HPLC, 254nm) 4.90 min.

Example 16

3-[3~(2-{4-[(4-Methylpiperazin-1-yl)carbonyl|phenyl}-3 H-imidazo[4,5-b]pyridin-7-
yl)propan-1-ol

OH
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M5 (ESI) mz 544 (M), 542 (M1); RT (HPLC, 254nm
4.26 mn. Exanple 15(f)
wQ@ 2403/04@3% 2- Met hoxyet hoxy) et hoxy] phenyl } - 2- { 4- PCHSE®D61§01114
| pi perazin-1lyl)
car bonyl ] phenyl }-3-{[ 2-(t rijlldwet hyl si | yl ) et hoxy] net hyl }
-3H i m dazo[ 4, 5- b] pyri dine To a suspension of NaH (5
ng, 0.12 nmol) in anhydrous DMF (5 nlL) under nitrogen
at _anbient te

Thestlt @0@0[1%%%%%&@?03@ i 30 e A ribg iy xaraple 14 bu
F§ 52! E@H%mlyﬁh hARlRY {[}M‘lehyl@lﬂ- {[m dazo[ 4, 5-

enol (45 .. obtai ned from

(mmmuﬂ)e;m@jmethm&éﬂf ~tider ﬁsrﬁ]mredﬂ@mého eillprenantlopl

TR 360 Sl 7y b e

preﬁﬂdh@@mﬁ?ﬁdtb@@ﬁl@cmlmgti%to%@ §t2psy. 10 nL). The or gam C
phase was vvashed with water (4 x 20 nL) dried and

'H RWAP PO Riser- 6 Istdse(deullgoslm(d/\@sa)g akers. zzlr(che H) 717D€7.61
final step 46 4nm

(méBTQD7rﬁ0n75(E§m, 749 (d, 1 H), 470(t 1 379(( 2H) 536041 55 (m, 2 H),

23 b
i e
2 INONISQURT) g 54 @MW)ﬁ]kl‘EQHHI:CpISﬁmg 3t0% thime procedure
described in Exanple 14 but using

3-[3-(2-{4- msthyl p| per azi n- I yI)carbonyI]phenyI} 3-{[2

- (trinmethylsil ethOXé] -|m2az%
Exc}"mlﬁ ﬂé(a)] 7- ylf‘){?i iyl 7rSr rfé’ﬁquymopl/lﬁﬂ’teﬁﬂ éd{? Tom
e d
(i ATBIE) RS INeONIR SHBRUIEENS s W il b 201

0oo er 23teps) 1H NWVR (DVSO d-b) d ppm 8.55 (d, 1

, 8.4 (d, 2 H), 8.36-8.21 (m 3 H), 7.72-7.61 (m 3

7.60-7.50 (m 1 H), 7.47 (d, 1 H5 4.70 (t, 1H5
OH)5 3.64-3.55 (m 2 H)5 3.55 (s, 2

N, 2.92-2.81 (m 2 H5 2. 51-

5 (
: 2.3
92.33 (s, 3 H)5 1.97-1.86 (m 2 H); M

6(m 4
(ESI) mz 454

The title compound was furnished according to according to general method C from
methyl 4-(7-iodo-3-{[2-(trimethylsilyl)ethoxy]methyl}-3 H-imidazo[4,5-b]pyridine-2-
yl)benzoate (100 mg, 0.26 mmol, obtained from Example 14(a)), PdCLy(dppf)*DCM (10
mg, 0.013 mmol) potassium carbonate 146 mg, 1.05 mmol) and 3-(3-
hydroxypropyl)pheny! boronic acid (95 mg, 0.53 mmol) dissolved in THF:water (9:1) (10
mL). The reaction mixture was washed with water and extracted with EtOAc (2x20 mL)

dried and evaporated. The crude product was taken directly to the next step.

MS (ESI) m/z 518 (M+1); RT (HPLC, 254nm) 5.34 min.
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Exanpl e 16(a) Met hyl
4-(7-[ 3- (3-hydroxypropyl ) phenyl ]-3-{[ 2-

w@ eoo7wi4By/| si |yl ) et hoxy] nmet hyl } - 3H i m dazo[ 4, S5p&T/pE20061001114
ne-2-yl)benzoate The title conmpound was furni shed
according to according to g%qeral nmet hod C from net hyl
4-(7-i10do-3-{[2-(trinmethylsilTyl)ethoxy]nmethyl}-3
H i m dazo[ 4, 5- ]pyridine-2- yl)benzoate (100 ng, O0.26

e g 015 - DO ABT OR LA B 146 g, L. 05
(ﬂmm%yYsi@Dch3x)f]ﬁethyydﬂfDWiﬁ&z‘bﬁ’%BW}éer.b?gg%zgi{:%}a?m § 95

ng, 0.53 nmol) dissolved in T
he ion m xture was washed with water and

tracted with Et OAc (2x20 nL) dried and evaporat ed.
he crude product was taken directly to the next step.
MG-NESp5\m 2 518 (Ml ); RT (HPLC5254nm) 5. 34

] e\ 16(Db)

-[3-(3- Bydr oxypr opyl ) phenyl ] - 3~{[ 2-

(t rget hyl silyl) et hoxy] net hyl }-3H i m dazo[ 4, 5- b] pyri di

<yl )benzoic acid The title conpound was furnished
as=glescri bed in Exanple 15(c) from crude nethyl 4-(7-
[§(§- hydr oxypr opyl ) phenyl ] -3-{[2-(tri nmethyl silyl)etho

Thxﬁ met hyl }-3 -im dazo[ 435- _Z>]_pﬁri di ne-2-yl ) benzoate

¢ BHe &9 Menlisasshed & desenibeyl imByampleris e fiohyatnda methyl 4-(7-

[3-%Q%r%&%%%iﬁ%%gsﬁﬁ%h%@}2136(7?%3211&90 4,5-

blp3riflipe22yljbpnxast(pbinsd fam Rxdmpyle )l 66 amyliDpheoydHyddtd (188 me,
2.62 pnol) (R0 & P0%9)-et hoxy] met hyl } - 3k i mi dazo[ 4, 5- b] pyr i di

ANV -l-ql  The tijtl d
MR kSR BT dsterss Shhod B from
4-(7-13-(3- ‘
hyt(jr oiypsopyl )phenyl ]-3-{[2-(trinmethylsilyl)ethoxy] net
hyl }-3 -im dazo[ 4, 5-6] pyridine- 2-yl)benzoic acid (80
Excigple §0(ch 3t P-{4-dbarbyipiper akinohy Boaabasty phenyl}-3-{[2-

T PSR S B Sy PR

The title compound was furnished according to general method B from 4-(7-[3-(3-
hydroxypropyl)phenyl]—B-{[2-(trimethylsi1y1)eﬂ10xy]methyl} -3H-imidazo[4,5-b]pyridine-
2-yl)benzoic acid (80 mg, 0.16 mmol, obtained from Example 16(b)), N-methylpiperazine
(16 mg, 0.16 mmol), DIPEA (25 mg, 0.19 mmol) and HBTU (60 mg, 0.16 mmol). The

crude product was taken directly to the final step.

MS (ESI) m/z 586 (M+1); RT (HPLC, 254nm) 4.38 min.



crude product was taken directly to the final step. M
(ESI) mz 586 (M+l); RT (HPLC, 254nn) 4.38 min.Exanple

WQ@A7007/040438 PCT/SE2006/001114
7-[ 3- (3- Met hoxypr opoxy) phenyl ] - 2-{4-[ (4- et hyl pi per azi
n-1-yl)carbonyl ] phenyl }-3J 7 I mdazo [4,5-6]pyridine
The title conmpound was furni ghed as described in
Exanple 14 from[4-[2-]3-(3-

EW‘?%W opoxy) phenyl ] -7- (2-trimethylsilylethoxynethyl

-5,7,9-triazabi cycl o[ 4. 3. 0] nona-

' 13, -tetraen-8:vyl enyl | - (4- oet hyl pi per azi n-
13- G Vet proR e PBURIT A A 4 B Biprariar sy axhony pheny)-3H-
imﬁdﬁ@ﬁ{?ﬁ}pyﬂdﬁﬁ‘e 5M HO (aq) and purification by
sem - preparative chromatography (4 ng, 3 % over 2
#8. NVR (DVSO d-6) d ppm 8.40-8.34 (m 1H)3 8.3
, 7.92 (s, 1 H, 7.84-7.76 (m 1 H), 7.59
7.48-7.37 (m 2 H, 6.96 (d, 1 H, 4.16 (t,
3-@.85 (m 2 H), 3.55 (t, 2 H, 3.50-3.40 (m
s, 3 H, 2.53-2.42 (m 2 H), 2.42-2.30 (m
: _s>3|—|)52.11-2.04(m 2 H; M5 (ESI) mz
486 (M), (M1); RT (HPLC, 254nn) 2.15 min.
Exanpl e 17(a) ‘[ 4-[ 2-[ 3- (3- net hoxypr opoxy) phenyl ] -7-( 2-
trimethylsilylethoxynethyl)-5, 7,9-triazabicyclol4.
s Thgtitly pypoundavas femishied axdeseriad)ip Fammble 14 from [4-[2-[3-(3-

BB RS2k ARSI 08 25 S SRS s
1,3§sc;%ﬁm?n???gblﬁrlp@-mﬂ;ygﬁiﬁﬁ-:Lg{l)ﬁmle%hhﬂmﬁqmﬁwd fromExample
17@»4%4%86&’?8{“4",“ 1 ?@%&aﬂl aadn i @iﬂﬂybx@%pﬁ@aw@.vw

. : .
chifithlog: -%?t?%giy/%?geﬁaénée%(gjéi ﬁg(e%)) ’411mm|), NaH (60 %

o HAMBIORIE) ) pels s ALY 207 % T g Wi o
1 FDEBFY (2216 T8 8¢MT (i, 2HT), GI9BI(E, 1 BRANTY (R BF, 31i313.85 (m, 2 H),
3.55 (t, 2 H), 3.50-3.40 (m, 2 H), 3.32 (s, 3 H), 2.53-2.42 (m, 2 H), 2.42-2.30 (m, 2 H),
2.28 (s, 3 H), 2.11-2.04 (m, 2 H); MS (ESI) m/z 486 (M-+1), 484 (M-1); RT (HPLC,
254nm) 2.15 min.

15
Example 17(a) [4-[2-[3~(3-methoxypropoxy)phenyl]-7-(2-
trimethylsilylethoxymethyl)-5,7,9-triazabicyclo[4.3.0]nona-1,3,5, 8-tetraen-8-yl[phenyl]-
(4-methylpiperazin-1-yl)-methanone

OO

20 The title compound was furnished as described in Example 15(f) from 3-(2- {4-[(4-
methylpiperazin-1-yl)carbonyl]phenyl}-3- {[2-(trimethylsilyl)ethoxy Jmethyl}-3H-
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Exanpl e 18
i V-{3-[3-(2-{4-[4- Met hyl pi perazin-1-yl)carbonyl ] phenyl

w0 28704138 mi dazo[ 4, 5- A] pyri di ne- PCT/SE2006/001114
7-yl ) phenoxy] propyl }acet am de The title conpound was
furni shed as previously dESCfIbed in Exanple 14 from
N-[3-[3-[ 8- 3
[ 4- (4- et hyl pi perazin-1| -yl )carbonyl phenyl]-7-(2-trinet

e G B PR R o im0 27 gl tiRec g Fvnlod (o), 1
brm@-ﬁ)’thétﬁ@%wpaﬁ}@(dl HC% A, ﬂaﬂdonommm R rﬁlﬁém &1 Mg, 0.41

atment_wth d purification b

mfg uhPMELS g0k ) él“ he ﬁﬂ@ﬁm ph\pwalgemdlwgﬂy B the ﬁmelrst@

SR ARSRRENS B sth A ) 1 210 (3 2
739735(m 2 H), 590(s 1 H, 413(t 2 H),

£:3:90:3,68 (m 2 K ,355 30(m4|—|),251230(m
X& eI$ 29 (s, 3 H, 2.08 (s, 3 H, 1.52-1.48 (m 2

E& NB ESI) mlz 511 (M1); égPLC 254nnm) 1.82 min.
Bnigrg- Esl‘(l)sshywlpsmsﬁbhyymﬁwy kﬁl'a(ﬂrﬂé-l(mdamlht,s-bmymmne-
-~ ol ution of 3-bromopropyl am ne
7);I’h1ydroc]§ﬁ ggb?i&gﬁi’ 4.58 mmol ) in toluene (25 nlL) at
0 C waso.a ded successively, triethylamne (0.46 g,
4. 58 nmo and acetic anhydri de(0.46 g, 4.58 nmol).
1€ react|on mxture was then allowed to stir
"ernlght at roomtenperature. The solvent was renpved
residue dissolved in EtQAc (35 nil). The
§n§: ?g%utlon was washed successively with water (3
20 e (3 x 20 nmL) then dried and evaporat ed
to prOV|de t|tIe compound exclusively (0.8 g, 97
% . 1H NWR ( Bvso d-6) d ppm6.50-6.29 (m 1 H), 3.38
(t, 2 H, 3.28 (dd, 2 H, 2.07-1 .98 (m 2 H), 1.94

Thé fitle é’blﬁﬁound was furnished as previously described in Example 14 from N-[3-[3-]8-
[4-(4-methylpiperazin-1-yl)carb onylphenyl]-7-(2-trimethylsilylethoxymethyl)-5,7,9-
triazabicyclo[4.3.0]nona-l,3,5,8—tetraen-Z-yl]phenoxy]propyl] acetamide (obtained from
Example 18(b)) via treatment with 5M HCI (aq) and purification by semi-preparative
chromatography (11 mg, 3 % over 2 steps).

'HNMR (CDCl;) 3 ppm 8.31 (s, 1 H), 8.19 (d, 2 H), 7.86 (br s, 1 H), 7.72 (brs, 1 H), 7.52
(d, 2 H), 7.39-7.35 (m, 2 H), 5.90 (s, 1 H), 4.13 (t, 2 H), 3.90-3.68 (m, 2 H), 3.55-3.30 (m,

~4H),2.51-2.30 (m, 4 H), 2.29 (s, 3 H), 2.08 (s, 3 H), 1.52-1.48 (m, 2 H); MS (EST) m/z

511 (M-1); RT (HPLC, 254nm) 1.82 min.

Example 18(a) N-(3-Bromopropyl)acetamide

(J. Het. Chem 1999, 36, 105)
0
Br/\/\l}\IIJ\

To a solution of 3-bromopropylamine hydrochloride (1.0 g, 4.58 mmol) in toluene (25 mL)
at 0 °C was added, successively, triethylamine (0.46 g, 4.58 mmol) and acetic anhydride
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Exanpl e 18(b)
N-[3-[3-[8-[4-(4- et hyl pi perazi n-1-yl)carbonyl phenyl ] -
wQ@ 2¢02/041488 net hyl si | yl et hoxymet hyl ) -5, PCT/SE2006/001114
7,9-triazabicyclo[4.3. QJnona-1, 3, 5,8-tetraen-2-
yl ] phenoxy] propyl ] acet am de Lil’he title conpound was
furni shed as previously described in Exanple 15(f)
from 3-(2-{4- [(4 nmet hyl pi per azi n-

(0. M | )S%ar bo )y ecg%g 1%11%1% Y?Va re# § h%ciltélﬁh{ l %e%gl?tl%loom
tenx?el%ﬁnme so%ﬁﬁhmamﬁvmﬁxmkﬁua 5{swwed ibFEtOAC (35 mL) The

3- br omopr opyl ) acet am de (135 ng 75 nmmol , obtai ned

orghnio solEiemprewashied pyccesgimaly with %atGﬁ (3114 ARG mY), brine (33(R0gL) then
arigt 8 s ViRerdte 8 P prp i el cbmpbilfs S{HRR R OE 70
' i tonlSh 6y Py T doas FE 28 o E B s R Byt 475 08

(m'27H} m of &) 5- 6] pyri di ne-7- yl)phenoxy]
‘but anenitril eThe title conpound was furnished as

preV| ously described in Exanple 14 from 4-[3-(2-{4-
[ (4- et hyl pi perazi n- 1-yl)carbonyl ] phenyl}

tri I I (-

Exiplgft (0 S RS B o RGO (2
trithethyiviBlahplyee#9]) ) J, 9-wiigabiceelo eh O] noina 4, Wmae@dq) and
urlflcatl b em - preparative chronatograph 5 ,
Yigregpigiorsl] %?eé%'é’?’ 1H VR (CDA 3) d ppm 8941p(é (1 rI:rl)g
8. 35 ( 2 H, 801-7.94 (m 1 H, 7.87-7.77 (m 1 H),
7.60 ( Yz H, 7.53-7.42 (m 2 H), 6.99 (d, 1 H), 4.23
O 2~hB3.92-3.75 (m 2 H), 3.59- 3.41 (m 2 H), 2.65
, 2 H, 2.58-2.26 (m 4 H), 2.31 (s, 3 H, 2.29-2.14

(m 2 H; M5 (ESI) mlz 481 (M+l), 479 (M1); RT (HPLC,

A m n. Example 19(a)
13- 14+4- Met hyl pi perazi n-1-yl)carbonyl ] phenyl }-3
- {[2- {

—/Si\

The title compound was furnished as previously described in Example 15(f) from 3-(2-{4-
[(4-methylpiperazin-1-yl)carbonyl]phenyl}-3- {[2-(trimethylsilyl)ethoxymethyl }-3 H-
imidazo[4,5-b]pyridin-7-yl)phenol (410 mg, 0.75 mmol, obtained from Example 15(¢)), N-
(3-bromopropyl)acetamide (135 mg, 0.75 mmol, obtained from Example 18(a)), NaH (60
% in mineral oil, 30 mg, 0.75 mmol) and DMF (15 mL). The crude product was taken
directly to the next step.

MS (ESI) m/z 643 (M+1); RT (HPLC, 254nm) 4.29 min.

Example 19

4-[3-(2-{4-[(4-Methylpiperazin-1-yl)carbonyl|phenyl}-3 H-imidazo[4,5-b]pyridine-7-
yDphenoxy]butanenitrile



(trinmethylsilyl)ethoxy] nethyl}~3Him dazo[ 4, 5-b] pyrid
ne- 7-yl ) phenoxy] butanenitrile The title conpound was
wo oworriostagsl as previously described i n Exanpl e BG(/§2006/001114
from3-(2- {4- [(4-nethyl piperazin-|
-yl) carbonyl ] phenyl } -3- 5
{[2-(trinethylsiIyI)ethoxy]HéthyI} - 3H m dazo[ 4, 5-
] pyridin-7-yl)phenol (100 ny, 0.184 mmol, obtained
from Exanpte 15(e)), 4-bronobutanenitrile (41 ng, O0.28
g (60 %in mneral oil, 11 ng, 0.28 mmol) and
(5 nmL). The crude product was taken directly to
he_fi nal step. M5 (ESI) mMz 6 11 (M+l); RT (HPLC
| m n. Exanpl e 20
ZTR- ég Met hyl pi perazi n-1-yl)carbonyl ] phenyl } -3
J?-?nidazo[ , 2-6] pyridine-7- yl)phenoxy] propan-l-ol 5
The title coﬂhound was furnished as previously
described in Exanple 14 from 3-[3-(2- {4-

T}%(tx;l’ E&S&?Xhﬁﬁ? {i‘sed a%@car@ﬁ{;@rﬂb‘é ”ﬁ;f%ug;}% 4 from 4-[3-(2-{4-
[(4—mymwﬁl1maﬂn-ylﬂlgﬁgﬂfyrﬁgfﬁngﬁfnw (ﬁime(t@ﬁhgﬂyé%xﬂn%myl} 3H-
mﬁ?ﬁ?@r B- g mnwb&éaﬂsﬂmlé (Qﬂbtamdtft;gm gpmpm%@ via

T b W g

%emr21st¢-p;s) 7.54 (d, 2 H, 7.46-7.33 (m 2 ) 7.00 (d,
11H),422(t,2H),385(t2H) 3.82- 3.72 (m 2
HRYMRICPICIY. Bpf Bl 2d,H)H), 8.333d.2 B, L 00-7.94 121{)%87(-? 77%m, 1

0o 2. il 2 s TS L ol it . 3 0, 3.9
3.4- (hf; 2(8; £45 1€ 4-HYe2 BYLDIGRET 3212k Y4, 558, DOV 1RSI v

[2
10 (E%I§ PUAASTHNTST) 479 @EARRT (HBRIHG) 354884) 2100 ctaino[ 4, 5- b] pyr i di
ne- 7-yl ) phenoxy] propan-1-ol The title conpound was
furnlshed as previously described in Exanple 15(f)

Exf }nﬁ{‘%yl pi p‘éﬁag WA CRNstlelpgsrarin-fmbernbenAlohemi}-8+{ e
(trinteyhyBsily YeheH NN IS EN W itlozd [ 418-bpyridine-7-yl)phenoxy Jbutanenitrile

N
O\/\/

(5 O
G =

15 The title compound was furnished as previously described in Example 15(f) from 3-(2-{4-
[(4-methylpiperazin-1-yl)carbonyl]phenyl}-3-{ [2-(trimethylsilyl)ethoxy methyl}-3 H-
imidazo[4,5-b]pyridin-7-yI)phenol (100 mg, 0.184 mmol, obtained from Example 15(e)),
4-bromobutanenitrile (41 mg, 0.28 mmol), NaH (60 % in mineral oil, 11 mg, 0.28 mmol)
and DMF (5 mL). The crude product was taken directly to the final step.

20 MS (ESI) m/z 611 (M+1); RT (HPLC, 254nm) 1.82 min.



i m dazo[ 4, 5- ]pyridin-7-yl)phenol ( 100 ng, 0.184

mmol , obtai ned from Exanpl e 15(e)), 3-bronopropanol (39
worgeo704@8 mmol ), NaH (60 % in mneral oil, 11 PgI/SE2028001114

nol ) and DMF (5 nmL). The crude product was taken

directly to the final step. %S (ESI') mz 602 (M)

Exanpl e 21

3-[3-(2-{4-[ (4- Met hyl pi perazi n-I-yl)carbonyl ] phenyl}-3

-1 dazo[ 4, 5-d] pyri di ne-7- yl)phenoxy)acetonitrile

Eﬁ%dleﬁ%??l e conmpound was furnished as previously

crd iIn Exanpl.e 14 from 3-[3-(2-{4-
R Pyt rysar Bomliphgn 5 ABRpmintnzeid,5-blpyridine 7
yliphenédylpropahyilaii | yl ) et hoxy] met hyl} - 3H-
im dazol![)4, 5-Z?] pyridi ne-7-yl ) phenoxy] acetonitrile
QbbaiRedofirom Exanple 2 1(a)) via treatnent with 5M
@: (aq) and purification by sem -preparative
¢hr omat ogr aphy (4 ng, 3 %over 2 steps). 1HNMR (CDd 3)

A DRM 8-39-8029 (m 1 H), 8.25 (d, 2 H), 8.15-8.01 (m
) 53 . 480 (m 1H) 7.55 (d, 2 H), 7.51-7.39 (m 2
§,N7. 054 d, 4.80 (s, 2 H), 3.90-3.69 (m 2 H),

h , N7 ,
3.58-3.35 ( T>H)H), 2.54-2.33 (m 4 H), 2.28 (s, 3 H);
MS (ESI) miz 451 (M1); RT (LCMB, 254 nn) 3.21 nin.
, Exanmpl e 21(a) . .
5 Th_%{'i{ﬂ% :c&rf@l&ﬂﬂ[x{rfs'%ﬁﬁx‘éh Rl BRLRALD dbsotibld B DM PN .13 0. 4.
[(4ret iy tpickagin)- etytouibmphhyl} -3H{ 2 rasaeidiyDe bRy fnidiy18:3 -
. 7-%{33;@0))%&30_?} nitrileThe title compound was _
i ol SRRy AL gsY ShIPSERGYy IrIeRssr - le@biaimet iampEranisl¢ £9(2)) via
ﬁegi_ﬁ_lyﬁﬁl )t i’gﬁ gg&n?f:]l E)a&z -ﬁl;i/EF ﬂ%ﬁso_gﬁ&?fiquzénﬂ:preparative chromatography (2 mg, 3
% oy Astapshet hyl si | yl ) et hoxy] nethyl } -3Hi mi dazo[ 4, 5-
X ]E%ri di n-7-yl ) phenol (200 ng, 0.37 mmol, obtained from
10 HEBMRECHCLY Pgipim 8.35-88c(eAdEY, BRH (d,id 1), BB-T183 (R, 15ﬁ;, 7.1-7.69

0. % i.n i | qil., 22 ng, 0.55 mol d
g3 B 3 HmrdS 2 Bt (el Aot s Ry 2D, 3.82-
3.7, D). 5 5Be. (nfYB H)ERISE 2 17 §31f, M )s, 3 1), 2.11-2.01 (m, 2 H);
MS (ESD) m/z 472 (M+1), 470 (M-1), RT (LCMS, 254 nm) 1.84 min.

15 Example 20(a) 3-[3-(2-{4-[(4-Methylpiperazin-1 -yl)carbonyl]phenyl}-3-{[2-
(trimethylsilyl)ethoxy]methyl }-3H-imidazo[4,5-b]pyridine-7-yl)phenoxy]propan-1-ol

The title compound was furnished as previously described in Example 15(f) from 3-(2-{4-
[(4-methylpiperazin-1-yl)carbonyl]phenyl}-3- {[2-(trimethylsilyl)ethoxyJmethyl}-3H-
20 imidazo[4,5-b]pyridin-7-yl)phenol (100 mg, 0.184 mmol, obtained from Example 15(g)),
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Exanpl e 22

7- (4- Met hoxyphenyl ) - 2-{5-[ (4- net hyl pi perzin-1|-yl)carbo
wWo ooy oywBgli ne- 2-yl } - 3Hi m dazo[ 4, 5-b] pyri di ne F¢IESEI0Dé/@1114

conmpound was prepared according to the procedure

descri bed in Exanple 3(b) fH?p1nethyl

6-[ 7- (4- met hoxyphenyl ) -3H i mdazo[ 4, 5-

] pyridine-2-yl]nicotinate (obtalned fron1Exaane

3-8%%&%}?%&5#2@ Oz%ﬁ%;'f‘;"ﬁfj( 1}16121'?@8? VisinBlaPS aﬁ'n'a]ge: 055 mmol) and

DM[IFr(ISﬁmIc)aTh@cru&@/p@Eﬁ@thQﬂ@h@h’eMgf ok @tébded 7-(4-
nmet hoxyphenyl ) -2- {5-[(4-nethyl pi per zi n-

MS<(ES) eas bem@iipyri di ne-2-yl} -3Him dazo[ 4, 5-
]pyridine as a white solid (40 ng, 3 1 %. 1 NVR (DVSO
d-6) d ppm8.91-8.75 (m 1H), 8.54 (d, 1H), 8.44 (d, 2

E%@z?z(d 1H), 825810(m 1H), 8.00 (s, 1H),

7.21 (d, 2 H, 3.90 (s. 3 H, 3. 65-2. 54
3-@E@r?‘-@-Nei&ép%wﬁﬁ%ln%cem%ilpﬁeaﬂ?ﬁﬁmeﬂawé AeyrigineT-
yDighehosy]acetonitrile

6-[ 7- (4- met hoxyphenyl ) - 3Hi m dazo[ 4, 5- b] pyri di ne- 2-
johi et i nate Met hyl 6-[7-(4-nmet hoxyphenyl)-3

i m dazo[ 4, 5- ]pyridine-2-yl]nicotinate was prepared
giccording to general nethod A from
S et hosyphenyl ) pyri di ne-2,3 -diam ne (|1 COng, O.46
ﬁethoxycarbonyl)pyrldlne 2-carboxylic acid
, 0. nnol) HBTU (174 ngy, 0.46 mmol), D PEA
(60 ng, O.%8& mmol). The crude product was taken
directly to the next step ( 110 ng, 67 % 70% purity).

ESI) ni.z 360 . Examl e 23 .
T Bl oo dadyad sl b B R e peingBrmpl oA 4
[(4ertreiPlplperaeR EgYtarBny Iphenyl}-3- {[2-(trimethylsilyl)ethoxy]methyl} -3 F-
imidazo[4,5-blpyridine-7-yl)phenoxy]acetonitrile (obtained from Example 21(a)) via

treatment with SM HCI (aq) and purification by semi-preparative chromatography (4 mg, 3

% over 2 steps).

'H NMR (CDCly) § ppm 8.39-8.29 (m, 1 H), 8.25 (d, 2 H), 8.15-8.01 (m, 1 H), 7.91-7.80
(m, 1 H), 7.55 (d, 2 H), 7.51-7.39 (m, 2 H), 7.05 (d, 1 H), 4.80 (s, 2 H), 3.90-3.69 (m, 2 H),
3.58-3.35 (m, 2 H), 2.54-2.33 (m, 4 H), 2.28 (s, 3 H); MS (ESI) m/z 451 (M-1); RT
(LCMS, 254 nm) 3.21 min.

Example 21(a) 3-[3~(2-{4-[(4-Methylpiperazin-1 ~yl)carbonyl]phenyl}-3-{[2-
(trimethylsilyl)ethoxy]methyl}-3H-imidazo[4,5-b [pyridine-7-yl)phenoxy]acetonitrile
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i mdazo [4,5-6] pyridine Triethylamne (0.075 g, 0.74

mol ), TSTU (0.093 g, 0.3 1 nmmol ) and 4-[7-(4-
woreioxy@benyl ) - 3H 1 m dazo[ 4, 5- 6] pyri di n- 2- yl | bR€®SE906/001114

acid (obtained from Exanple 23(a)) (0.085 g, 0.25

mol ) were dissolved in DNF% 1 nL) and stirred at

r.t. for 90 m nutes. 3, 3-Di? uoropyrrolidine

hydrochl ori de was added (0.053 g, 0.37 mmol) and the

The s Shegee e G e Sy SiPuorta ol BRI Bom 3-2- -
[(48hd Dl\t%‘ OSipBﬁzﬁ 10219ca8b g%en@fi} 3{3@2 (thhie&gﬁsﬁ?%@tﬁﬂﬁzéméfﬁgﬂml
1m1§azp(]j4 5- b@pyggln( E-.yl)ghﬂ)ol (200gng, 0.37 m@o( ipptaged)frony Eggmple 15(e)) 1-

brogoac%«_()}ggﬂ? gé:)) rgg,%%olgn@g), %I%g((gq /((2}%%513%)\ 8&,22'2 A@gﬁp? 1%810%) and

1\41“}1021111:9 ;Th¥BrudEptoduny wasA3en(ditebily fodbenfihal sBH( a)
7- (4- Met hoxyphenyl ) - 3Hi m dazo[ 4,
MSSC]jg}[pWZlggqumlyl ] benzoic acid A m xture of nethyl
4-[7-(4-met hoxyphenyl) -3
-im dazo[ 4, 5-6] pyri di n-2-yl]benzoate (1.75 g, 4.87
btai ned from Exanple 3(a)) and lithium
EX%‘;‘B?"’o%??de (1.23 g, 29.0 mol) in THY water (9:1) was
7-(heMtthdxyphenyD20{6a)(4-nicthylpiperzih-1+IxGrhofyblpy tidima-2-yl}e3H -
After cooling tor.t. the mxture was neutralized
imjgkazeld,SRIp, M@Fi“'(eaq ). The precipitate was filtered,
washed with water and dried to afford the crude yield
f 1.6 g (95%. 1H NWR (DVSO-J 6) d ppm 8.51 - 8.39
3 H, 8. 38 - 824 (m 2 H, 820 - 809 (m 2 H,
61 (d, 1 , 7.18 (d, 2 H, 3.91 (s, 3 H M (ESI)
z 346 (MH%J Exanpl e 24
R yphenyl ) -2-(4-{[(3
| nprphol i n-4-yl]carbonyl } phenyl)-3 - im dazo

The title compound was prepared according to the procedure described in Example 3(b)
from methyl 6-[7-(4-methoxyphenyl)-3 H-imidazo[4,5-b]pyridine-2-yl|nicotinate (obtained
from Example 22(a)) (100 mg, 0.27 mmol), N-methyl piperazine (27 mg, 0.27 mmol) and
HBTU (102 mg, 0.27 mmol). Purification by semi-preparative HPLC provided 7-(4-
methoxyphenyl)-2-{5-[(4-methylpiperzin-1-yl)carbonyl]pyridine-2-yl} -3 H-imidazo[4,5-
blpyridine as a white solid (40 mg, 31 %).

'H NMR (DMSO d-6) & ppm 8.91-8.75 (m, 1 H), 8.54 (d, 1 H), 8.44 (d, 2 H), 8.32 (4, 1
H), 8.25-8.10 (m, 1 H), 8.00 (s, 1 H), 7.62 (d, 1 H), 7.21 (d, 2 H), 3.90 (s, 3 H), 3.65-2.54
(m, 4 H), 3.11-3.04 (m, 4 H), 2.11 (s, 3 H); MS (ESI) m/z 429 (M+1); RT (LCMS) 3.49

min.
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Triethylamne (0.075 g, 0.74 mmol ), TSTU (0.093 g,
0.31 mmol) and 4-[7-(4- methoxyphenyl)-3H i m dazo[ 4, 5-

WO poorriogii4ss 2- yl ] benzoic acid (0.085 g, 0.25 mmoPCT/SE2006/001114
obt ai ned from Exanple 23(a)) were dissolved in DM ( 1
m.) and stirred at r.t. for,90 m nutes.

(3S) - 3- Met hyhnor phol i ne (0. 8 7 g, 0.37 mol) was added
and the mxture was stirred for 2.5 hours. The m xture

was filtered p ed.b a
Exg?ﬁls?a(ai d@@ﬁd e Q &?n enheRes D ans %-PZ%«LJ‘C”JSD&”
ygjglpg%e] 6) d ppm13 72 (br s, 1 H, 8.48 - 8.40 (m 2
39 - 830 (m 3 H, 7.62 - 7.57 (m 2 H, 7.56 -
o’/51(m 1H, 7.15 (d, 2 H, 3.86 (s, 3 H, 3.86 -
.79 (m 2 H, 3.66 - 3.53 (m 2 H, 3.49 3.36 (m 2
, 3.01 - 2.97 (m 1 H, 1.30 - 1.25 (m 3 H; M
(E§I) mz 429 (M+l). Exanple 25 2-{4-[(4-Ethylpiper
1=
SeYH) ca /on>yl]phenyl} 7- (4- met hoxyphenyl )-3Hr-i m dazo[ 4
, 5- 6] pyrldl ne Triethylamne (0.075 g, 0.74 mmol),
Me'ﬂﬁ/'[lﬂ [(7€(4Qﬂe’3h(ggypﬁen’3']) -$htridnjdazold, 54b]p37r4<(11-1@ 2—y1]mcot1nate was prepared

sccREAigE FOAgBI et dobinor o ey B SR e A 55 Uy

0.468fu80H! ﬁﬁﬁétﬂ&@chﬂﬁo% 1di|nefﬂ-éar96}@h§ tablﬂr(gﬂn‘% 046 Tmmcfl? rI—IBTU
90 m nut es. perazi ne (0.042 7 mmol
(1ddad. %ﬁwmoﬂeDmEe‘{ (ﬁ)oemga%%mm e dhe srude produefvas ta 1rect1y

Xt ur i |ter rified b reparative HPLC
O%B%,S?eé’}ﬁ {%g 6’}96’ g‘%?f%g‘“wm of t%eptiltole conpound.
MS&ES‘IWR/z(SHUEEM—kl)G) d ppm 13.72 (br s, 1 H), 8.49 - 8.40

(m 2 H58.38-830(m 3H, 7.63- 7.56 (m 2 H5
7.56 - 7.51 (m 1 H, 7.15 (d, 2 H5 3.86 (s5 3 H,
E"gmé’g %33 53 (m 2 H), 3.46 - 3.34 (m 2 H), 2.46 -

m 6 H, 1.01 (t, 3 H; M (ESI) mz 442 (M
2-{Ex[ﬁ;jb-ﬂhﬂﬁﬁ'opyrrohdm—l-yl)carbonyl]phenyl}-7-(4-methoxyphenyl)3 -

imidazo[4,5-b]pyridine

=

e

N o
F

Triethylamine (0.075 g, 0.74 mmol), TSTU (0.093 g, 0.31 mmol) and 4-[7-(4-
methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]benzoic acid (obtained from Example
23(a)) (0.085 g, 0.25 mmol) were dissolved in DMF (1 mL) and stirred at r.t. for 90
minutes. 3,3-Difluoropyrrolidine hydrochloride was added (0.053 g, 0.37 mmol) and the
mixture was stirred for 2.5 hours. The mixture was filtered and purified by preparative
HPLC (MUX), affording 0.029 g (26%) of the title compound.
'"H NMR (DMSO-dg) & ppm 13.75 (s, 1 H,), 8.48 - 8.40 (m, 2 F), 8.40 - 8.32 (m, 3 H), 7.81
-7.72 (m, 2 H), 7.57 - 7.52 (m, 1 H), 7.20 - 7.12 (m, 2 H), 4.01 - 3.89 (m, 2 H), 3.86 (s, 3
H), 3.80 - 3.71 (m, 2 H), 2.48 - 2.40 (m, 2 H);
MS (ESI) m/z 435 (M+1).
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4-[7-(4- Met hoxyphenyl ) -3

-imdazo[ 4, 5-*]pyridin-2-yl]-iV-(2-piperidmlylethyl)
whenzam4deTri et hyl ami ne (0.075 g, 0.74 mol ), HSIEE2006/001114

(0.093 g, 0.31 mmol) and 4-[7-(4- methoxyphenyl)-3

Him dazo[ 4, 5- [pyridin-2- ygébenzmc acid (0.085 g,

0. 25 mmol, obtained from Exanple 23(a)) were dissol ved

in DMV ( 1 nL) and stirred at r.t. for 90 5 m nutes.

2- Pi peridine-I-ylethanam ne (0.047 g, 0.37 mml) was
added and the m xture was stirred for 2.5 hours. The
Ex(ﬂh t oz was filiveragbmospipl) BERshibiyzops, Spdpatding-iiBbAzoic
o ,(%)affordl r%go Ol%da@ (1%/() of thep{It%ﬁCOI’m(})}E’?d
acde NVR (DVMSO-J 6) d ppm 13.72 (br s, 1 H), 8.47 - 8.40
2 H, 839 -832(m 3H 805-7.98(m 2 H,

.57 - 7.50 (m 1 H, 7.16 (d, 2 H, 3.86 (s, 3 H),

46 - 3.37 (m 2 H, io02.49 - 2.44 (m 2 H), 2.45 -
38 (m 4H, 1.56 - 1.45 (m 4H, 1.44 - 1.33 (m 2
; M5 (ESI) mz 456 (M+l). Exanple 27

- xyphenyl )-2-{4-[(4-methyl -1, 4-di azepan-1-yl)
| ¢ r&@?ﬁ@yl}ﬁfi- |5 imdazo[ 4, 5~6] pyri di ne
ri gt hyfam n€%(0.075 g, 0.74 mmol ), TSTU (0.093 g,
0.31 mmol ) and 4-[7-(4- methoxypheny

A mixiture dbmethyl 47 ](W@Wp@@l)ﬁ H2igazo [%&balpxrtdlra@fyl]@enzoate

0 385 S SR B sges el o0

mrﬁ(ﬂ%iﬂY{]HFlﬂv,afbr @2z epsinatedin e ogavdreddtonated 120 #a Soralddethutes.

the m xture was stirre 2. t
Aftggeoqling {@.F-b dheREtyE Map in%l&raggedg %ﬁ%@@mﬁsﬂe (H%@l%eewas
ﬁh‘?xrefi o\’if%‘h@(@ wg)tg sza%ergmﬁ %ﬁe@ t(ooiffotr@ ﬁle}f:bh’ﬁde 161@ '5? ¢ %fp(gé%NNR
HH’DMMDBDSO ~dg. &l@n(l 81513 8@9 (07 36D, 8.38 - 5624((m, 2 .2 7 85)9 (m, 2

m78rd [Pé{)eZyH%&ﬁ‘ Otppion s Wi @l 348y, 30"

2.63 (m 1 H), 2.61 - 2.55 (m 1 H), 232-228(m1

Example 24
7-(4-Methoxyphenyl)-2-(4-{[(3R)-3-methylmorpholin-4-yl]carbonyl}phenyl)-3H-
imidazo[4,5-b]pyridine

e

N, C :

\

N

H

o

Triethylamine (0.075 g, 0.74 mmol), TSTU (0.093 g, 0.31 mmol) and 4-[7-(4-
methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]benzoic acid (0.085 g, 0.25 mmol,
obtained from Example 23(a)) were dissolved in DMF (1 mL) and stirred at r.t. for 90
minutes. (3S)-3-Methylmorpholine (0.037 g, 0.37 mmol) was added and the mixture was
stirred for 2.5 hours. The mixture was filtered and purified by preparative HPLC (MUX)),
affording 0.009 g (8.4%) of the title compound.
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H, 2.28 - 2222 (m 1 H, 1.92 - 1.83 (m 1 H, 1.82 -
1.7 (m 1 H; s Ms (ESI) mz 442 (Mtl). Exanple 28

wo 2qo4/04043% 4- Met hoxyphenyl ) - 3 PCT/SE2006/001114
-im dazo[ 4, 5-*] pyri di n-2-yl ] benzoyl }-i\yVdi net hyl pyrro
l'idin- 3-am ne Triethylaning (0.075 g, 0.74 mol),
TSTU (0.093 g, 0.31 mmol) a d 4-[7-(4-
nmet hoxyphenyl )-3 H i m dazo[ 4, 5- 5] pyri di n- 2- yI]benzoic

' 8 (R dpnm, CRR a5y A PANES4b IR IR S 30113

7. 6§Q mmﬁ %LSH) 77.96f- ﬂm{ hwd{pyrlrsth DHN-3R6 @M 1Y, & %29 gn 2 H),
nmol ) was added the s mxture was stirred f

3. 6@ 5 ﬂsdm,él H)TB\é9m3>€’l6L(me2\th3 Phed-KHi(y, &ABdl-30d 130 BérB,
t HPLC ( MUX af fording 0.024 219 of
Mff%?ﬁf?@?@é%ﬁ%&-und. MR (DVEO.J 6) d ppm S%3.(72/a(m
s, 1H)5851- 8.39 (m 2 H)58.39 - 8.25 (m 3 H),
7.78 - 7.66 (m 2 H5 7.59 - 7.49 (m1 H), 7.21 - 7.09
Exemplez254) 3.86 (s, 3 H, 3.81 - 3.71 (m 1H), 3.70 -

23565 oy g s et Bham W iljachl 4

blpyridide 82 - 1.65 (m 1 H); M5 (ESI) mz 442 (MH).
Exanpl e 29

-(4-{[ 4-(2- Met hoxyet hyl ) pi perazi n-1| -yl ] carbonyl } pheny
-7- (4- et hoxyphenyl )-3i -

i dazo[ 4, 5- 6] pyri di neTri et hyl am ne (0.075 g, 0.74

), TSTU%(0.0QS g, 0.31 mml) and 4-[7-(4-

R0 heyl ) - 3H 1 m dazo[ 4, 5- ] pyridin-2-yl]benzoic

d (D.085y 0.25 mol, obtained from Exanpl e 23(a))
wer'e dissoldgd in DVF ( 1 nL) and stirred at r.t. for
90 5 mi nut esTN\I - (2- Met hoxyet hyl pi perazi ne (0.053 g,

O 37 nnDI) wa added and the nixture was stirred for

ours. The m xture was filtered and %Prlfled by
Tnlgﬁbélbaéma@ (0,753 094 mmol) TSTU (0 093 g, 0.31 mmol) and 4-[7-(4-

methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]benzoic acid (0.085 g, 0.25 mmol,
obtained from Example 23(a)) were dissolved in DMF (1 mL) and stirred at r.t. for 90

minutes. 1-Ethylpiperazine (0.042 g, 0.37 mmol) was added and the mixture was stirred for
2.5 hours. The mixture was filtered and purified by preparative HPLC (MUX), affording
0.024 g (21%) of the title compound.

'"H NMR (DMSO-ds) 8 ppm 13.72 (br s, 1 H), 8.49 - 8.40 (m, 2 H), 8.38 - 8.30 (m, 3 H),
7.63 - 7.56 (m, 2 H), 7.56 - 7.51 (m, 1 H), 7.15 (d, 2 H), 3.86 (s, 3 H), 3.74 - 3.53 (m, 2 H),
3.46 - 3.34 (m, 2 H), 2.46 - 2.29 (m, 6 H), 1.01 (t, 3 H); MS (ESI) m/z 442 (M+1).

Example 26
4-[7-(4-Methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]-N-(2-piperidin-1-
ylethyl)benzamide
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(MJUX), affording 0.020 g (179 of the title conpound.
1IHNVMR (DMSO-J 6) d ppm 13.72 (br s, 1 H), 8.48 - 8.39

W@ 2072403 8.39 - 8.29 (m 3 H), 7.62 - 7.55 (PCT/EIP¢/001114

7.55 - 7.51 (m 1H, 7.19 - 7.11 (m 2 H, 3.86 (s, 3
H, 3.71 - 3.56 10 (m 2 H),,43.48 - 3.42 (m 2 H),
3.41 - 3.33 (m 2 H33.23 (S, 3 H, 2.53- 2.38(m 6
H; M5 (ESI) mz 472 (MHl ). Exanple 30
2-{4-[(4-1sopropyl pi perazin-I|-yl)carbonyl ] phenyl}-7-(4
met hoxyphenyl )-3J - 15 imdazo[ 4, 5-6]pyridine
i ethylamne (0.075 g, 0.74 mmol ), TSTU (0.093 g,
#31 nnDI) and 4-[7-(4- methoxyphenyl)-3H i m dazo[ 4, 5-
pyr|d|n - ¥l 1 benzoic acid (0.085 g, 0.25 mmol,
| offt &j-ng om Exanpl e 23(a)) were dissolved in DVF (1
Nand—5ti d r.t. for 90 20 m nutes.
1- Isopropylp aziyne (0.047 g, 0.37 mmol) was added
and the m xture wasstirred for 2.5 hours. The m xture

Trw&gllzfmlhé €0.675 garmdmnmhb ?slnbxo 993358()“@1 MR HREG- (M) |

ffor 0.019 S, of the tTtl e conpound.  1H NWR
m w &%ﬁﬁﬁd&@[ - é(]nync&n 29yl 19enzadc agd (0 @848 02h mﬁlol
obié)&d%m‘b@Exaxﬁﬁlg%(a@]we?fe ;';1935%13?(?1% gMﬁ)(??%L()g%d (sgﬁ%%at +2r 90

migutes 2-Pieriline 1 -{hathadaidine (8.041 g; 0.37 andlwaPadded ard ## mixture
02 - 0.93 (nb 6

waéﬁgnﬁgn( %él })’g)u.m ihﬁ%xtﬁﬂp?z?s f(lmp@ugﬂed by preparative HPLC

b I h I 7
(mn(ﬂaﬂf&raﬁ@crm@ ﬁllQ‘/(gl%YfHeQ ﬂe%& bu:{déll garb?gzrl} 8| ﬁgy ) -

, nmet hong enyl)

H'hEYIBt HPidned ron d7’55729(br 9. 17H) r%r#ﬂl -)8.40T@% 0 H) 8093 8§82 (m, 3 H),
) 4 | d

8. 0]@p>3/739|8”§5§9 2214)3??“;]7[25@' }W%ﬁg’&%%ﬁg% % é53 fﬁﬂ; B2 % on, 2 ),

2.49'-2.44 (m, 2 H), 2.45 - 2.38 (m, 4 H), 1.56 - 1.45 (m, 4 H), 1.44 - 1.33 (m, 2 H);

MS (ESI) m/z 456 (M+1).

Example 27
7-(4-Methoxyphenyl)-2-{4-[(4-methyl-1,4-diazepan-l-yl)carbonyl]phenyl}-3H—
imidazo[4,5-b]pyridine

~

\_/

Wz 2

Triethylamine (0.075 g, 0.74 mmol), TSTU (0.093 g, 0.31 mmol) and 4-[7-(4-
methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]benzoic acid (0.085 g, 0.25 mmol,
obtained from Example 23(a)) were dissolved in DMF (1 mL) and stirred at r.t. for 90
minutes. Methyl-1,4-diazepane (0.042 g, 0.37 mmol) was added and the mixture was
stirred for 2.5 hours. The mixture was filtered and purified by preparative HPLC (MUX),
affording 0.025 g (22%) of the title compound.
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obt ai ned from Exanple 23(a)) were dissolved in DMF (1
m.) and stirred at r.t. for 90 15 m nutes.

W@ 3®y/0®4B8 uor opyrrol i di ne hydrochl ori de (0. 046rPQT/SE2084001114
nmmol ) was added and the m xture was stirred for 2.5
hours. The m xture was filtg];led and purified by
preparative HPLC (MJX), affording 0.016 g (16% of the
title conpound. 1H NVR (DMSO-J 6) d ppm 13.74 (br s, 1

'rr g (oSG Bmt D67 g Ppaitasi- £20 ot Tn 3 8 1850 0., S,
77.5%- . 1917: 1 - 71-3.
7.6)7.58 @025, .35 .1 3aBd ), 248 Fag&‘f?” 1,586 (2339, 3.71-3.60
(] 2 FL-3148. (M3 GErn.1 R 2By 3. 63 G, T FD), i oo (s T 232t 22 80(on, 1

- b I rro) i dins 3- Yy ¢ [ riethylam ne
. B4 e B O DT PSS P Y E bt Rl ) A
MSHHST) fuA-44oebRaxyphenyl ) - 3 _ _

-1 m dazo[ 4, 5- 6] pyri di n-2-yl]benzoic acid (0.20 g, 0.58

nmol , obtained from Exanple 23(a)) were dissolved in
Ex%le(?ﬂ m.) and stirred at r.t. for 10 m nutes.

Idin-3-0l (0.08 g, 0.87 mmol) was added and the
1-{di [ (Methasy plieny ))-Sd-froid azd]4 5t i pyddinF- 2y 1] beverd y B yV, V-
.putificatjon_by preparative HPLC. The base was
d"EF@@IﬂW’@’Eﬂ‘df‘H?"ﬁﬁpﬁﬁnd hydrochloric acid (IMHJ in
tethyl ether) was added until precipitation forned.
he sol vent was evaporated in vacuo affording 0.042 g
6% the title conpound. 1HNVMR (DVSO-J 6) d ppm 13.77
rs, 1 H, 853- 827 (m 5H), 7.78 - 7.66 (m 2

N /- - d4.48 (m 1 H, 7.23 - 7.09 (m 2 H), 513 -
. w@%m, 4.42 - 4.21 (m 1 H), 3.86 (s, 3 H),

- 351 2 H, 3.50- 3.37 (m 1H, 3.29 -

3.19 (m 1 ~Z 05 - 1.73 (m 2 H: M5 (ESI) mz 415
(Mt ). Exanpl e B3 7-(3-Fl uor

T@ﬁi%ﬁfl%%% ﬁﬁﬁ) 3 20§4T SFG B P PB4 [7-(4-
methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]benzoic acid (0.085 g, 0.25 mmol,
obtained from Example 23(a)) were dissolved in DMF (1 mL) and stirred at r.t. for 90

minutes. N, N-Dimethylpyrrolidin-3-amine (0.042 g, 0.37 mmol) was added and the
mixture was stirred for 2.5 hours. The mixture was then filtered and purified by preparative
HPLC (MUX), affording 0.024 g (21%) of the title compound.

'H NMR (DMSO-ds) & ppm 13.72 (br's, 1 H), 8.51 - 8.39 (m, 2 H), 8.39 - 8.25 (m, 3 H),
7.78 - 7.66 (m, 2 H), 7.59 - 7.49 (m 1 H), 7.21 - 7.09 (m, 2 H), 3.86 (s, 3 H), 3.81 - 3.71
(m, 1 H), 3.70 - 3.60 (m, 1 H), 3.59 - 3.45 (m, 2 H), 2.80 - 2.63 (m, 1 H), 2.20 (s, 3 H),
2.11 (s, 3 H), 2.07 -1.98 (m, 1 H), 1.82 - 1.65 (m, 1 H); MS (ESI) m/z 442 (M+1).

Example 29
2-(4-{[4-(2-Methoxyethyl)piperazin-1-yl]carbonyl} phenyl)-7-(4-methoxyphenyl)-3H-
imidazo[4,5-b]pyridine
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I mdazo [4,5-6]pyridine hydrochloride A m xture of the

7- Chl oro-2-{4-[ (4- et hyl pi perazi n-|-yl)carbonyl ] phenyl
w0 2®7mieBglazo[ 4,5- ]Jpyridine (0.12 g, 0.34 nmpCT/SE2006/001114

obt ai ned from Exanple 5(d)), (3-fluoro-4-

met hoxyphenyl ) boroni c aci d %8.11 g, 0.67 mmol),

Pdd 2(dppf)*DCM (0. 014 g, 0.017 mmol) and sodi um

carbonate (0.20 g, 1.85 mmol) in 2 nL THF/ water (9:1)

were heated in a mcrowave reactor at +160 OC for 10
inutes. After cooling to roomtenperature the m xture
was diluted wth Et OAc and washed with water. The
gani ¢ phase was dried(MySM), filtered and
evaporated in vacuo. The residue was purified by
5’ HPLC, which afforded the product as a

xs¢. Yh€ base was di ssolved in THF and hydrochloric
aci'l (1M pn diethyl ether) was added until
precipitati fformsd. The sol vent was evaporated in

vacuo affordipig the title conpound 0.023 g (12% . 5 1H
NVR (DVMBO-~ 6), d ppm 11.53 (br s, 1H)5 8.59 - 8.20 (m
7.75 - 7.50 (m 3 H, 7.49 - 7.28 (m 1 H), 3.95

5 H),
| 3. 80,+,3.3 2. - 2.26 :
Tehyetid gy o i) TS0 O £ mor 274 1)
me?hcﬁﬁpﬁeilf?gfﬂpﬁﬁiﬂ@ilﬁm,ﬁ1b)]p}§idﬁl42[yﬂ]%eii@)ﬁdbdicp(ma§ 025 minb], €
ar bonyl [ phenyl }-3-fi Ti m daz%, 4, 5- 61%| di ne
obﬁwflcf%am Exarm{ge @)weie dissglveq ia DMF (1 miL) and stirred at r.t. for 90
.7-.Chl - - -.net i il =
B o P e
was stiaedfod 2 f5rioarsEXhemiiaute(vels)filtefedt-ant purified by preparative HPLC
' h I i id (0.2 , 1.12 1),
vs5eF Serdie B 1a% 23 15, 6 9m%0ibl I and sod um
'HOAVIRQDASO (L) S3brd 13 32 08 s7IRt)) 8 48 - E.3mem,TtlEgy\@.B9?t 809 () 3 H),
were heated ina mcrowave reactor at +160 C for 10
7.6% rldeen, 241), 55¢d6lli (ag 1t1), 7 d8m 7t dripe 2dup 861hd M, 27 r8-56
' t i t t j £ h t .
(m‘gﬁggg%}éé‘b ﬁg% Efnmgslﬁ Hf eaé‘.ﬁg Weshsd Y (s YRLLEs _ TRE (o, 6 H);

MS (ESI) m/z 472 (M+1).

Example 30
2-{4-[(4-Isopropylpiperazin-1-yl)carbonyl]phenyl}-7-(4-methoxyphenyl)-3H-
imidazo[4,5-b]pyridine

Triethylamine (0.075 g, 0.74 mmol), TSTU (0.093 g, 0.31 mmol) and 4-[7-(4-
methoxyphenyl)-3 H-imidazo[4,5-b]pyridin-2-yl]benzoic acid (0.085 g, 0.25 mmol,
obtained from Example 23(a)) were dissolved in DMF (1 mL) and stitred at r.t. for 90
minutes. 1-Isopropylpiperazine (0.047 g, 0.37 mmol) was added and the mixture was



(MSHM), filtered and evaporated in vacuo. The residue
was purified by preparative HPLC, 20 which afforded
wWo b@7/ps@atict as a base. The base was di ssol vedPCTISHE26P6/001114
and hydrochloric acid (IMHCO in diethyl ether) was
added until precipitation fog d. The sol vent was
evaporated in vacuo affordi né‘mhe title conpound 0.041
g (15% . 1HNVR (DMBO-cfe) d ppm 13.71 (br s, 1 H),

stl%eé 90f %_fh&lgs g@flﬁ: mll}h}_%%WﬁﬂA ltezetiﬁxéis mﬁ"glﬁd %y;)r%ra(tlgzg H__ﬁleS(MUX)

afrdihg 0.039 p61796) of2héHifle &nﬂl@oundzf 2334d(5m6 I%I) _ i\/BZ( égl )
Hﬁ;@m@wmﬁg $ m,{ﬁﬂg} (bes, 1Hn?) 8.48-3. 40 (m, 2 H), 8.40 - 8.29 (m 3H),

7 (SEOMR I s2bir B 4 ) PRI SO 5
5 (H??df)obm eBBBIQmAQﬁ)?aM%fS (ﬁg;l}b:gﬁg f’]”ﬁﬁ?? 4%{) 1.02 - 0.93 (m, 6
azin-
H); Mﬁlﬂ(ﬁ%&)ﬁ} P%ﬁ%gﬁg pyrl di ney(O 20 g,yO 56 n¥m|,
obt ai ned from Exanple 5(d)), (4- ethoxyphenyl)boronic

acid go 19 g, 1.12 nmol ), Pdd 2(dppf)*DCM (0. 023 g,
Expmpie3tmol ) and sodi um carbonate (0.33 g, 3.09 nmol)

My 9:1 r te a crowave
24T BiStplh o) s FieRalBEemA o mbpmpen 3
10 imideoj4Bhperiding € the m xture was diluted with Et OAc
and washed with water. The organic phase was dried
I\/gSO4) filtered and evaporated in vacuo. The residue
was purified by preparative HPLC, which afforded the
oduct as a pase. The base was dissolved in TKF and
ydrochloric¢agid (IMHQ in diethyl ether) was added
i pint-ation formed. The sol vent was evaporat ed

VR YEVBOOJ 6) d ppm 13.73 (br s, 1 H), 8.53 - 8. 23
(m 5 H, 7.66 - 7.45 (m 3 H), 7.24 - 7.03 (m 2 H),
Tmﬂlmnﬁnp (0D7B)g, 034 Hamel) STHET (0T0932g )31 xﬁmﬁﬁ anda [33(4( m 2

me%okyégn(%élhf rwﬁ&é E&,i%@md}n 2- yl]benzow ac|_3 (0. 085 g, 0. 25 mmol
obtained from Example 23(a)) were dissolved in DMF (1 mL) and stirred at r.t. for 90
15 minutes. (35)-3-Fluoropyrrolidine hydrochloride (0.046 g, 0.37 mmol) was added and the
- mixture was stirred for 2.5 hours. The mixture was filtered and purified by preparative
- HPLC (MUX), affording 0.016 g (16%) of the title compound.
'H NMR (DMSO-de) & ppm 13.74 (br s, 1 H), 8.47 - 8.41 (m, 2 H), 8.38 - 8.31 (m, 3 H),
7.80 - 7.70 (m, 2 H), 7.56 - 7.52 (m, 1 H), 7.20 - 7.11 (m, 2 H), 3.86 (s, 3 H), 3.83-3.51
20 (m, 4 H),2.36-2.00 (m, 3 H); MS (ESI) m/z 417 (M+1).

Example 32 .
1-{4-[7—(4-Methoxyphenyl)-3H—imidazo[4,5-b]pyridin-2—yl]benzoyl}pyrrolidin—3-ol
hydrochloride
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Exanpl e 36
7- (4- Met hoxy- 2- net hyl phenyl ) - 2- {4-[ (4- nmet hyl pi per azi n-
wo 2000 pe@sdonyl | phenyl }-333- i m dazo[ 4, 5- ] pyr i BCTEE2006/001114
hydr ochl ori deA m xture of the
7-chl oro-2-{4-[(4-nmenyl pi pegazm| -yl ) car bonyl ] phenyl } -
3 H m dazo[ 4,5- ]pyridine % .20 g, 0.56 mmol,
obt ai ned from Exanple 5(d)), (4-nethoxy-2-
t hyl yphenyl ) boronic acid (0.19 g, 1.12 mol),
dd 2(dppf)*DCM (0.023 g, 0.028 mmol ) and sodi um
rbonate (0. g, 3.09 mol) in 2 nL THF/ water (9:1)
re heated iln 5 a mcrowave reactor at +160 0OC for 10
nutes. Aft@érycooling to roomtenperature the mxture
ndi | pted wt h Et OAc and washed with water. The
| orlgani @.-- was dried (MgS™4), filtered and
aporated i A vacuo. The residue was purified by
preparative HPLC, which afforded the product as a
Tribthglamidh@. I3as &. Manmdl),s"ESﬂU €122 g, OTHFmared) andd-el@t or i ¢

BRI W ST D p—

I Wddih ®NEP endstB24A 4 1r.(. 34290 mikidt
ﬁom ngs‘ﬁ%};memﬁg 13. 69 (g“?m{) ri F 8. 26 - If7 =

Py](rd\ld13-3|-1)1 (0.98 330 87 mnqgg) VRS ac@eqiﬂmd the agix e;wggsty(r“f?p fq_r ],.(b minutes
R

hy«iﬁgaﬂEg)(l(lmcﬂ (H)M HQL i diefis/] e@ehiwas BddaGiti)] prebipitdddn fored. The

a

SOIYGI{tﬂaﬁ/@YW%}E‘h @wpeye sifqrding 004%a QO itsditleSormensdy car b

1 k)
P o b s o per e
7.60p Y48 -126)y 17128y 7. @Pnfaa, Z-Ié)aﬁﬂéxﬁ%)t(@l, (3bx éi4ﬁe& Fr(gm! H), 3.86

s, m”?ﬁg 37462(}%%( e??gga 355 17P5 1o 88 oFiX 4 b8 - 1.73 (m, 2

H); MS (ESI) m/z 415 (M+1).

Example 33
7-(3-Fluoro-4-Methoxyphenyl)-2-{4-[(4-methylpiperazin-1-yl)carbonyl]phenyl}-3H-
imidazo[4,5-b]pyridine hydrochloride

~

Lo}

E\%@%@

A mixture of the 7-Chloro-2-{4-[(4-methylpiperazin-1-yl)carbonyl]phenyl}-3H-
imidazo[4,5-b]pyridine (0.12 g, 0.34 mmol, obtained from Example 5(d)), (3-fluoro-4-
methoxyphenyl)boronic acid (0.11 g, 0.67 mmol), PdCly(dppf)*DCM (0.014 g, 0.017
mmol) and sodium carbonate (0.20 g, 1.85 mmol) in 2 mL THF/water (9:1) were heated in
a microwave reactor at +160 °C for 10 minutes. After cooling to room temperature the

mixture was diluted with EtOAc and washed with water. The organic phase was dried
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25

m.) and heated in a mcrowave reactor at +200 OC for

15 mnutes. Water (10 nlL) was added, the product
w@e@ciopi4sat ed and was filtered. The crude prodeCT/SERS6/001114

purified by preparative HPLC, affording 30 ng of the

title conpound (6% . 2s 1Hé\yVR (DMSO-J 6) d ppm 13. 87

(br s, 1H5 8.89 - 8.80 (m~"1 H), 8.47 - 8.29 (m 4

H, 7.58 - 7.5 (m 2 H, 7.20 - 7.11 (m 2 H), 3.86

(g Tdhsaiaataposaieg in stk THoyesidie Was patiged by Diapralive BPLC,
Whl'(_:gl [affﬁﬁe& Bl profilof ad2Base Wﬂe)bagé(ﬁ'ﬁﬁﬂlﬁs&ﬁddq}x TMF didlhydrochloric

(4- met'hoxyphenyl ) - 3Hi m dazo[ 4

, ridin-2-
ac@(l]l\fbmldm distiyl e‘rémb@wy pdded vofil plieylpﬁmn@nagy dhe solgent was

was ad d,to &~
evaﬂgrlaf)gi?/ﬁﬁcéﬁ’fl %{f%‘g 8’13& fgglgglilmg{rg ﬁieB%glbz/a?l ned from
lﬂﬁmmbmsld a;))s(@nzﬁl 83 (bk s, BHITE3Y) - SB@(rh;ﬂ H) 775 750 (m, 3 H),
acety |d| ne- carbox Iat S} 2
7.48n 38 (bod 2085 5. 13, 35065386 46D, 245 9236 (3ol Hiop 91 5,3 1
1.39 I t tril 5 nL

%I)wﬁ%gﬁéghét)gver ni ngP %’hiehmaifuggl vv!als gi I(ut ed)

with Et OAc and washed with water. The organic phase

was dried (MgSO4), filtered and evaporated in vacuo.
Examplesi i  was nixed with HOAC (3 nlL) and heated in a
7-(!0191’\?2 h@ﬁﬁmr{ﬂh ﬁéﬁ@lﬁgexfa@rn-i-gl)eimhﬂ?%heﬂw-sﬂ-

nt was rehoved in vacuo, add wat er 0 nmL.) and
1mmkaléﬁeﬂpvndlwrm0@d¢m® affording a crude yield of
25 g (21% . The crude product was used w thout

)L\lflcatlon in the next step. M5 (ESI) mz 361 (MH).
anpl e 38 7-(4-Met hoxyphenyl) 2-{5-[(4- et hyl pi per
in-1 -yl)carbonyl]pyr idin-3-yl}-3 Timdazo
, 5-6] pyridine (1-Pr)2EtN (0. 11 g, 0.87 mmol) was
dded to a suspenS|on of 5-[7-(4-methoxyphenyl)-3

ﬁ@%@

A mixture of the 7-Chloro-2-{4-[(4-methylpiperazin-1-yl)carbonyl]phenyl}-3H-
imidazo[4,5-b]pyridine (0.20 g, 0.56 mmol, obtained from Example 5(d)), (4-
isopropoxyphenyl)boronic acid (0.20 g, 1.12 mmol), PdCly(dppf)*DCM (0.023 g, 0.028
mmol) and sodium carbonate (0.33 g, 3.09 mmol) in 2 mL THF/water (9:1) were heated in

a microwave reactor at +160 °C for 10 minutes. After cooling to room temperature the
mixture was diluted with EtOAc and washed with water. The organic phase was dried
(MgS0,), filtered and evaporated in vacuo. The residue was purified by preparative HPLC,
which afforded the product as a base. The base was dissolved in THF and hydrochloric
acid (IM HCl in diethyl ether) was added until precipitation formed. The solvent was
evaporated in vacuo affording the title compound 0.041 g (15%).

'H NMR (DMSO-ds) 8 ppm 13.71 (br's, 1 H), 8.50 - 8.26 (m, 5 H), 7.64 - 7.55 (m, 2 H),
7.55 - 7.48 (m, 1 H), 7.17 - 7.06 (m, 2 H), 4.80 - 4.69 (m, 1 H), 3.75 - 3.56 (m, 2 H), 3.46 -
3.34 (m, 2 H), 2.45 - 2.24 (m, 4 H), 2.21 (s, 3 H), 1.33 (d, 6 H); MS (ESI) m/z 456 (M-+1).
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4,5- Jpyridin-2-yl]nicotinic acid (obtained from

Exanple 38(a)) (0.15 g, 0.43 mmol ), 1-nethyl pi perazine
W@ 200082488 0.52 mMml ) and HBTU (0.16 g, 0.43 np@I/3EI006/001114

acetonitrile (5 nL), and stirred over night. The

sol vent was renoved in vacu and the residue was

diluted with Et OAc and washed with water. The organic

phase was dried(MySO4), filtered and evaporated in

vacu%5 The crude product was purified by preparative

affording 13 ng of the title conmpound (7% .

7-(4-§!%ng 2—24 [Qs By ilﬁp%zﬁlbI-ygcarfbbﬁﬁl][ﬂle'fagrl}—ﬂ@-lil')ﬁﬁiazo[4 ,5-
b]psmme—h}@mdll‘(mqlez , 8.41 - 8.35 (m 1H), 7.62 -

754 (m 1 H), 720- 7.11 (m 2 H), 3.86 (s, 3 H,

.75 - 3.65 (m 2 H), 3.48 - 3.37 (m 2 H, 2. .46 -
12.26 (m 4 H), 2.22 (s, 3 H; M5 (ESI) mz 429 (M).
Exanpl e 38(a)
L[ 7- (4- Met hoxypheny) - 3Hi mi dazo[ 4, 5- bJpyri di n-2-yl ] ni
cotlnlc acig (i-Pr)2EtN (0.45 g, 3.48 mml) was added
|T\ 3 -@o-/ on of 4-(4-

oxyhe pyridi ne-2, 3-di am ne (obtained from

Exan'ple I ( ) (0.30 g, 1.39 mml),
pyri di ne- 3, 5°4i carboxylic acid (0.23 g, 1.39 mml) and
HBTU (0.53 g, 1.39 mmol) in acetonitrile (5 nL and

A migtirgrEthe Jvabiorpi2gidt [(4-meshydpiperarin- hldcarkomgiiakeny %cuo
.__and i | h
i) SRR 95 o ibSE R B i SpOTEE
ethagﬁ)rlrlﬁﬂﬂmg@ﬁ@ﬂhtldl ((jo Vg, uo12 ﬁhml)sBﬂCld(dm?*lDCMe@ (mtgé O]{QQ&tmmol)
an ed Inam ctor Qr
cﬁ@dmr% a%ré%nater@é’:‘s% |3\986{1mﬁ)§ %@Eﬁ%aﬁﬂxﬁ%g& 8’“%%6& ma
midBhabe &éé%?{'&f#w@dcfféﬂ 1t091{1§1qtets h&ftélr &Mf@'rb&n@érﬁﬁér&khf&h@

crude yield . The crude product was
mixiseEdvas mmmleﬂuEnGAmm wheChthh evapesxTheirgguic MBse Fgs yiried
(Mgé64), g&erg%nc} evapora{gﬁ in vacuo. The residue was purified by preparative HPLC,

which afforded the product as a base. The base was dissolved in THF and hydrochloric

acid (1M HCl in diethyl ether) was added until precipitation formed. The solvent was
evaporated in vacuo affording the title compound 0.078 g (29%).

"H NMR (DMSO-ds) 8 ppm 13.73 (br s, 1 H), 8.53 - 8.23 (m, 5 H), 7.66 - 7.45 (m, 3 H),
7.24 -7.03 (m, 2 H), 4.14 (q, 2 H), 3.75 - 3.55 (m, 2 H), 3.48 - 3.33 (m, 2 H), 2.45 - 2.24
(m, 4 H), 2.21 (s, 3 H), 1.38 (t, 3 H); MS (ESI) m/z 441 (M+1).

Example 36
7-(4-Methoxy-2-methylphenyl)-2-{4-[(4-methylpiperazin-1-yl)carbonyl]phenyl}-3H-
imidazo[4,5-b]pyridine hydrochloride

~
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7- (2- Met hoxyphenyl ) - 2-[ 4- (nor phol i n-4-yl car bonyl ) pheny
]-3 Himdazo[4,5- b]pyridine hydrochlorideThe title

W@ orpownads was prepared in accordance with the PENSEAD6/001114
nmet hod C using 7-chl oro-

2-[ 4- (nor phol i n-4-yl car bony}y phenyl ] -3 H i m dazo[ 4, 5-
] pyridine (obtained from Exanple 10(a)) (0.182 g,
0.531 mmol ), (2, 4-dinmethoxyphenyl)boronic acid (O. 162

A e Qb et aragr L+ e mee i d ey oAU g

1m1@azQF41 -ggﬁ%éﬁggg 2b ?e% EB Ergrﬁolcw’fﬁﬁémﬁoml‘ﬁaﬁ@ﬁ 3(a @- ﬁh&ﬂaoxy-z-

methyl}’()éew@bh@nmccﬁﬂw gl(limpbﬁ)dﬂlz(dmf)’ﬁ?m O 820028
ol S etiorak 6353, 400 S 000 Bk ARIRE L beheated in

&TES accordarice wi
a mi@bWe readicd 496160 P(O@ﬁl*lZ)—m{nﬂteé A fiwertcbobinyg to room temperature the

I I b ) ph ) .
i TS ézlu% WAt )q%é%hf](do%ﬂwa@& Thesrganicphsse was dried

(Mé%&ggfyteégd %%%ggp%%?)?gv i ".Elt Jg%?%/{ \ké%é’l\ﬁl%gfegg}g%éé}ﬁkﬁve HPLC,
whidh@EfeRlethtind frodunt as o assnTlosasowas dis¢dv@lig THF gyddedrochloric
acimq%yé%{h% n@ %m%]é %ggeéi(?.\?ﬁ% Z%reﬁlppétl?(? o%%!a«f ;%% %%rg%as

eva?o%‘?ed(ﬁz vaé'uo'ﬂ)fforc%n ﬁle(tﬁle ol)m‘ﬁbuncﬁo 4d0 £ 84%®).H), 8.06 (d,

26 |
' 5D DSOS SRt 3 SO SabBOM &0 Gt )b 748 (e, 2 ),

A L T bt

(m] MY, i30H3n- 234/ () ey, Gad 3e- L. 2ibra)i Mgy 2{200(m Enris €E3Y ni2441
0.20 g, 0.527 mmol) and lithium hydroxide (0.076 g,
M 1)17 mml) in THE/ water (9:1) was heated in mcrowave
reactor at +120 OC for 10 m nutes. After cooling to
r.t. the mxture was neutralized using 2M HO (aq.).

Exdimpled7eci pitate was filtered, washed

7-(4-Methoxyphenyl)-2-{2-[(4-methylpiperazin-1-yl)carbonyl]pyridin-4-yl}-3H-
imidazo[4,5-b]pyridine

Methyl 4-[7-(4-methoxyphenyl)-3 H-imidazo[4,5-b]pyridin-2-yl]pyridine-2-carboxylate
(obtained from Example 37(a)) (0.25 g, 1.16 mmol) was mixed with 1-methylpiperazine (2
mL) and heated in a microwave reactor at +200 °C for 15 minutes. Water (10 mL) was
added, the product precipitated and was filtered. The crude product was purified by
preparative HPLC, affording 30 mg of the title compound (6%).

'H NMR (DMSO-ds) & ppm 13.87 (br's, 1 H), 8.89 - 8.80 (m, 1 H), 8.47 - 8.29 (m, 4 H),

- 7.58 - 751 (m, 2 H), 7.20 - 7.11 (m, 2 H), 3.86 (s, 3 H), 3.74 - 3.64 (m, 2 H), 3.40 - 3.33

(m, 2 H), 2.46 - 2.38 (m, 2 H), 2.36 - 2.26 (m, 2 H), 2.2 (s, 3 H); MS (ESI) m/z 429
(M+1).



10

15

20

with water and dried to afford the crude yield of
0.158 g (82%. Ms (APPI) mz 366 (Mtl); RT (HPLC) 2.23

worew7BxEspl e 40( b) PCT/SE2006/001114
7-10do- 2- [ 4- ( 3- mret hoxypr opyl - 4-yl car bonyl ) phenyl ] - 3H m
i dazo[ 4, 5-b] pyridine The9¢itle conmpound was
prepared in accordance with”the general nethod B using
4-(7- iodo-3H -imdazo[4,5- ]pyridin-2-yl)benzoic acid
(obt ai ned from Exanple 40(a)) (0.060 g, 0.164 mmol),
;;ngé(o OF? g, 0.197 mol ), triethylam ne (0.050 g,

Ex 7 a4 tmeey PoHyBB Hanidzd)4.3-19p 7
m‘%l ,@g?fordl ngﬁo %ﬁg gg y? t he tltolge cbgrr%%fj%@

yl]pi@‘dm&Pqurbnx)datAbl (MH) RT (HPLC) 2.97 min Exanple

-{4-[(4- Met hyl pi perazin-1-yl)carbonyl ] phenyl }-7-pyrid
-4-yl -3 JHr-im dazo[4,5- ]pyridine hydrochl ori deThe

ound was prepared in accordance with the

od C using 7-chloro- 2-

hyl pi rerazin- 1-yl)carbonyl ] phenyl }

o[ 4,5- ]pyridme (obtained from Exanple 5(d))
N0.H400 g, 0.282 nmol), 4-pyridyl boronic acid (0.069 g

.0 1), oPdC 2(drrf) 0.0
G TSR ol b aasat o Goosi\t £For ai ng 0. 016

me&o%%@l@&ygf)zyﬂdh@e 28 Blsdjreﬁmﬁ@ (ﬁwrﬂﬂéﬂ frdﬁﬂ ENMR IGDW?)S gl 1gBmmol),

methy44- a(:@j:ylpyné;}le 27cagmpxylate @Vzp],g et*fﬂ 7’0A7(1dChezn oc %00;39H)1%§ 296-

(
30@_({5%_7 [g'(v?_?) %@frﬁ&% %@plglrsg% s'y“%l)lﬂ%e '%hﬁ’ﬁalil pﬁc‘eéﬁo)}‘nlniﬂ% (5 ), and tired
at ovér JighBiThe tmimiiuckawms{ dilufed itly EiQiA aendwyashed Witbwatke. The organic
phase was dried (MgSOy), filtered and evaporated in vacuo. The solid was mixed with

HOAc (3 mL) and heated in a microwave reactor at +120 °C for 15 minutes. The solvent
was removed in vacuo, added water (30 mL) and filtered the brown solid affording a crude
yield of 0.25 g (21%). The crude product was used without purification in the next step.
MS (ESI) m/z 361 (M+1).

Example 38
7-(4-Methoxyphenyl)-2-{5-[(4-methylpiperazin-1-yl)carbonyl]pyridin-3-yl}-3H-
imidazo[4,5-b]pyridine

N,
o
(i-Pr),EtN (0.11 g, 0.87 mmol) was added to a suspension of 5-[7-(4-methoxyphenyl)-3H-
imidazo[4,5-b]pyridin-2-yl]nicotinic acid (obtained from Example 38(a)) (0.15 g, 0.43
mmol), 1-methylpiperazine (0.052 g, 0.52 mmol) and HBTU (0.16 g, 0.43 mmol) in
acetonitrile (5 mL), and stirred over night. The solvent was removed in vacuo, and the

residue was diluted with EtOAc and washed with water. The organic phase was dried
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The title conpound was prepared in accordance with the
general nethod C using 7-chloro-

wQ 2404040488 et hyl pi perazi n-1 -yl ) net hyl ] phenyl } - BCFHSE2006/001114
i m dazo[ 4,5- ]pyridine (obtained from Exanple 42(a))
(0.050 g, 0.146 mmol), 4-pygd dyl boronic acid (0.036 g,
0.292 mmol ), Pdd 2(drpf)* (0.006g, 0.007 nmmol) and
sodi um car bonate (O. 078 g, 0.73 nnnl), af fording 0.026

(Mg%s ')3%0({ agltdg%a;t(o:ﬁetltle% zq_rja %uﬂ\be C(lbde gﬂu(cP 29 pl%if?eglfgyégsrﬁ?a%aﬁve
HP]ZDCGQ‘fordlﬁgﬁg n(g'f&)f tlé’te tible cd’ml%‘_imﬁf(’?%%l H5 3.38 - 4.05 (m 8

2z 385 (M),
lﬂwmsmz@)sppmm 90(brs 1H),952 46 (m, 1 H), 8.76 - 8.72 (m, 1 H),

s B LT B e e

d3H9,37&-$5ﬂ@ﬁ,1H9,a.4@d3.aren 2 H), 2.46 - 2.26 (m, 4

- 2- 4-

H), @e%Zh(w ka» ﬁEé.ISW@ﬂ%%@%an ] phenyl }-3 H i mi dazo[ 4, 5-
] pyridine (obtained fronExanple 5(d)) at r.t. After
stirring at r.t. for 45 mnutes, MeOH ( 1 nL) was

Examjsieds@) opwi Se/7@-Mbesboxygpdetilp i rimidaar/d, Selngytitie-2vy Fnioeténic
was stirred for 2 h at r.t.. The solvent was

aclgyaporated in vacuo, and co-evaporated with MOH,

atfording the title conpound in 0.79 g (63% . The

itle conpound was used in the next step w thout

rther purification M5 (APPlI) m z 342/ 344 C isotope

). EBEranple 43

- (2-{4- [ [2°et hyl pi perazin-|-yl)nmethyl ] phenyl }-3fl-im

Al pyridin-7- yl)benzam de hydrochl ori de The

/e ound was prepared in accordance with the

genkral nethod C using 7-chloro-

: 1}-3
G-I AL PR Rl e BB 0 obt i nea
mefHoappiexghpiralink2?,a)damiqd (cdﬁmbrahﬁ:gm fxemyple) lfop (thQ galc3Ymmol),
pync?me %% (%cargoxy?lc acid (0.23 g, 1.39 mmol) and HBTU (0.53 g, 1.39 mmol) in

acetonitrile (5 mL), and refluxed over night. The solvent was removed in vacuo, and the

residue was diluted with EtOAc and washed with water. The organic phase was dried
(MgS0,), filtered and evaporated in vacuo. The solid was mixed with HOAc (3 mL) and
heated in a microwave reactor at +120°C for 15 minutes. The solvent was removed in
vacuo, added water (30 mL) and filtered the brown solid affording a crude yield of 0.25 g
(21%). The crude product was used without purification in the next step.

MS (ESI) m/z 361 (M+1).

Example 39
7-(2-Methoxyphenyl)-2-[4-(morpholin-4-ylcarbonyl)phenyl]-3 H-imidazo[4,5-
b]pyridine hydrochloride
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mol ), Pdd 2(dprf)*DCM (0. 006g, 0.007 mol) and sodi um
carbonate (0.078 g, 0.73 mmol ), affording 0.043 g (55
wQoRo0sH4MBe titl e conpound. 1H NVR (DMSO-J 1J) BICPRE3006/001114
8.45 (d, 1H)3 8.41 (d, 2 H), 8. 35 (d, 2 H, 8.08 (d, 2
H, 7.79 (d, 2 H, 7.64 (d, 2.82 (br s, 3 H; M
(APPI) mlz 427 (M) . Exanp
7- (4- Met hoxyphenyl ) - 2-{ 4- [(4 rret hyl pi perazin-1-yl)nmeth
phenyl }-3J -imdazo[4,5- Z>]pyridine hydrochloride
Jitle compound was prepared in accordance with the
gfal nethod C using 7-chloro-
4- [I§4 met hyl pi perazin-1-yl)methyl]phenyl}-3 H
i fi Az 6 A.@A >Ypyridine (0.050 g, 0.146nmol, obtained
f IropAExXam¢d’ 42 ), 4-nmet hoxyphenyl boronic acid
(0. O44Hg 0. 29 ), Pdd 2(drpf)*DCM (0.006g, 0.007
nmol ) and sodi u Ocarbonate (0.078 g, 0.73 mmol ),

T h? é\{}gr g ]?'(?1?9 2{\%% %{ﬁ%ﬁ(e% cg?rpa]nag] ﬁgﬁ tﬁe g%ngr%{@)gﬁﬂ 8‘ C LM%g 7-chloro-
2-[4- (ﬁlﬁrpﬁbhﬂ-ﬂyﬁ&& Rgﬁer{yﬂ] 3H4mfﬂakdimjspb]pﬁﬂicﬁﬂ¢ (vbkaindd)firoeh Eyample

phen -im

10@1940{182{ L0 S h ot el By B ROREIEHH IS 2 ¢ R g,
Pdgf_%@%? ( Q?jﬁ&e Etﬁg%l% ggdgzg?rﬁolﬁ Qﬁfg&ﬁu §arbgrr1]aet% g/O .169 Sg 1.6 mmol),
affomdirgay 02 Ug %) ghith¢ dileeonfiduodo g, OI g46 mol , o(kj)t ai ned

[ [ 0. 049
my ) e BT B BG L PPRE (9. 0069, 0. 007 ol )

and sodi um carbonate (0.078 g, 0.73 mmol ), affording
0.01 1 g (15 9% of the title corrpound 1 NWR (D20 d

Expmple ) 46 (d, 1 H), 8.18 (d, 2 H), 7.85 (d, 2 H, 7.62
N—? lzle qgi&g}%p%%)ga-ﬂ-éyégm(éﬁ?fl-wmd% gzgs-gbipyrgd —DZ:-yl%eil%amide
hy(li'ochlorlde

lN;

i

>

O
/

The title compound was prepared in accordance with the general method C using 7-iodo-2-
[4-(3-methoxy propyl-4-ylcarbonyl)phenyl]-3 H-imidazo[4,5-b]pyridine (obtained from
Example 40(b)) (0.040 g, 0.092 mmol), 4-pyridylboronic acid (0.038 g, 0.183 mmol),
PdCly(dppfH)*DCM (0.008 g, 0.0092 mumol) and sodium carbonate (0.049 g, 0,46 mmol),
affording 0.013 g (31%) of the title compound.

'H NMR (DMSO-dj) & ppm; 9.02 (d, 2 H), 8.90 (s, 2 H), 8.64 (t, 1 H), 8.57 (d, 1 H), 8.41
(d, 2 H), 8.06 (d, 2 H), 7.89 (d, 1 H), 3.26 (s, 3 H), several peaks obscured; MS (APPI) m/z
388 (M+1).
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J=7.07 Hz, 3 H); M5 (APl) mlz 428 (Ml ). Exanple 46
(4-{2-[4- (Morpholin-4-yl nmet hyl ) phenyl]-3i

WO ov7damsg 4, 5- 6] pyri di n-7- yl }phenyl ) met hanol PCT/SE2006/001114
hydrochl ori deThe title conpound was prepared in
accordance with the general thod C using 7-chl oro-
2-[ 4- (nor phol i n-4-yl net hyl )phenyl ]-3 H i m dazo[ 4, 5-
] pyridine (0.100 g, 0.305 nmol, obtained from Exanpl e

W R N S

1sodi um car bonate (0.194 g, 1.83 mmol ), affording 0.039
4 ofothetltle conmpound. 1H NVR (DVMBSO- ) d ppm
H),842(d 1H),837(d 2 H, 8.29 (d,
79¢d, 2 H, 7.57 (d, 1 H, 7.53 (d, 2H)
461(s,2|—|),443(s 2I—I),388-402(m 2 H,
A mixitie of BetBPl 4- (ﬁ—lo:éoﬁﬁ-nmdmm 54 @]mld(nﬁl yPbefyzoa®. (olgrained from

Exirgh 150 6402 CriovatorD Sl bRk ST 501 Dl

THMva'ier (Dlipwaé Héanal ﬁqmafaﬁvaw&aemd -El>9.0(°CNfbr P@mitesnAster cooling
ded to” 7-chl oro-2-[4-(nor

to rw tbammmyq ngral}zeé usmgmgl m )5Thq BYpFipifateavas filtpreg, washed
Iy t r.t. After
w1tﬁ V\%teqqgh drlt%)cflfo%;fﬁ?c?thfe mu {é gl‘;ﬁﬁé@%}y )g 00 ni) was
MSB(deE’d) ;d}fzo:mﬁ (MI)QRTNHPL@Q\@QBmmnm xture and the m xture
was stirred for 2 h at r.t.. The sol vent was
evaporated in vacuo, affording a crude of the title

Exﬁ;@gg(??@t i N Y Q8- X B D m¥nelybropyier- ﬂ&&@&zﬂ{p@%@]—.ﬁ’ﬂas

he next step without further purification

imidhgopy, §-oipyzidy9 (Mt ). Exanpl e 47
d|\/\[/- Met hyI 4 {2 [ 4- (nor phol i n-4-yl met hyl ) phenyl ] - 3i
X

KNI 5-6] pyridin-7-

O
/

The title compound was prepared in accordance with the general method B using 4-(7-
iodo-3H-imidazo[4,5-b]pyridin-2-yl)benzoic acid (obtained from Example 40(a)) (0.060 g,
0.164 mmol), TSTU (0.059 g, 0.197 mmol), triethylamine (0.050 g, 0.493 mmol) and 3-
Methoxypropylamine (0.022 g, 0.247 mmol), affording 0.045 g (63%) of the title
compound.

MS (APPI) m/z 437 (M+1); RT (HPLC) 2.97 min

Example 41
2—{4-[(4-Methy1piperazin—1-yl)carbonyl]phenyl}-7-pyridin-4-yl-3H—imidazo [4,5-
b]pyridine hydrochloride

*@4{3

Z\/ \ 7
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yl j benzam de hydrochl orideThe title conpound was

prepared in accordance with the general nethod C using
wQ 2@10e0468 2-[4-(nnrpho|in-4-y|nethyl)phenyl]-ECTSEmmwmnlm

H i m dazo[ 4,5- ]pyridine (0.100 g, 0.305 nmo

obt ai ned from Exanpl e 46(a)é

4- ( N- et hyl am nocar bonyl)phe‘hyl boronic acid (0.109 g,

0.610 mmol ), Pdd 2(dppf)*DCM (0.025g, 0.030 mml) and

S TR RN R .
2-{4- [glpﬁﬁlath}ﬁ) 3&4(12(&1—37 ch‘bonﬁ]f'ﬁgn 1}-@[761%11&&@0[415 pyrﬁné](obtgmed

8. 03 2
from Eat)ampk %d)) (@ 100249 @mel) 4~4>ym¢y1bmg>mz aphd (0968 g, @égﬁ mmol),

vl 2 0 G o By Oy 1 B

aff&dﬁlﬁ{)(mf 0%4) of thetitleRbiypbumhenyl ] - 7- [ 4- (pyrrol i d| n-1 -
carbo phenyl]-3 fi Tim dazo

'H S6H186 RO (1t 7 B o R <ma%h§r8e§fa¢dea IR 8.43 (4, 2

o RIS T T e o

] pyridine (0.100 g, 0.305 nmol, obtained fron1Exaane
46(a) ), 4-(pyrro|idine-I-carbonyI)phenyIboronic acid
Exayp g, 0.610 mol), Pdd 2(dppf)*DCM (0.025g, 0.030

LN AR R L e T

b]pykidine Kydvechlonidel ppm 11. 09 - 11 37 (m 1 H), 8.45 (d,
, 8.38 (t, 4 H, 7.82 (d, 2 H, 7.72 (d, 2 H),
.62 (d, 1 H, 4.42 (s, 2 H, 3.91 - 401 (m 2 H),
3.7 (m 2 H, 3.22 - 3.32 (m 2 H, 3.02 -

2 H, 1.76 - 2.01 (m4 H); M5 (ESI) nmlz 466

le 49 5

4-{2- [4 rphol i n-4-yl met hyl ) phenyl ] -3

JH—|n1dazoI4 5- ]pyridin-7-yl}benzam de
The title compound was prepared in accordance with the general method C using 7-chloro-

2-{4-[(4-methylpiperazin-1-yl)methyl]phenyl}-3H- imidazo[4,5-b]pyridine (obtained from
Example 42(a)) (0.050 g, 0.146 mmol), 4-pyridylboronic acid (0.036 g, 0.292 mmol),
PdCly(dppf)*DCM (0.006g, 0.007 mmol) and sodium carbonate (0.078 g, 0.73 mmol),
affording 0.026 g (36%) of the title compound.

"H NMR (D;0) & ppm; 8.92 (d, 2 H), 8.65 (d, 2 H), 8.45 (d, 1 H), 8.11 (d, 2 H), 7.60 -
7.75 (m, 3 H), 4.55 (s, 2 H), 3.38 - 4.05 (m, 8 H), 2.85 - 3.13 (m, 3 H); MS (ESI) m/z 385
(M+1).

Example 42(a) 7-Chloro-2-{4-[(4-methylpiperazin-1-yl)methyl]phenyl}-3H-
imidazo[4,5-b]pyridine

O

N

EZ

Borane-THF complex (1M, 3 mL) was added to the crude intermediate 7-chloro-2-{4-[(4-
methylpiperazin-1-yl)carbonyl]phenyl}-3 H-imidazo[4,5-b]pyridine (obtained from
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hydrochl ori deThe title conpound was prepared in

accordance with the general nethod C using 7-chloro-
wQ2¢04/040ss phol i n- 4-yl met hyl ) phenyl ] -3 H i m dazp¢HSEB2006/001114

] pyridine (0.100 g, 0.305 mmol, obtained from Exanpl e

46(a)), (4-am nocarbonyl p Wl ) boronic acid (0.101 g,

0. 610 mol ), Pdd 2(dppf)* (0.025g, 0.030 nmmol) and

sodi um carbonate (0.194 g, 1.83 nmol), affording 0.031

e bl . S A D 4

vlse% 91% r@éfbtml?r rﬂ"')dsure7 an?l&hé ﬁlnxt@re Kas Sgl(‘)r@@ fdr@ohzﬂt(rhb Thed ?_(Dﬂ@ent was
S, . - m
eva@omled in :wcm, Qnrd cczeva)oorsttezlsmth e@H effprdmahe tige ecrmpmsldzll 0.79

g (éiy% i"h%_%tl? o A@Iﬁ' as Lpse}:{c} Irl%étﬁ%lg%%t %B Whg’r purification.

MS (ARTd 0] 342848 ]q1doteper(¥4+1y) } phenyl ) acetonitrile
hydrochl oride The title conpound was prepared in
accordance with the general nethod C using 7-chl oro-

Ex%m%ﬁleég{mr phol i n-4-yl nmet hyl ) phenyl ]-3 H i m dazo[ 4, 5-

ridine (0.100 g, 0.152 mrol, obtained from Exanpl e

4- (46(1464}Metkb‘lpiparmﬁzg?&)lﬁth%)e?gﬁgﬁgﬂmaﬁdzgﬁﬂbM%@-%

pp g, O. mmol ) an

yl)%‘tﬁamlf%mﬁﬁf’ dey. 194 g, 1.83 mmol ), affording 0.006

o 8 %9 of the title conmpound. 1H NVR (DMSO <fe) d

pm 8.43 (d, 1 H, 837 (d, 4 H, 7.78 (d, 2 H, 7.54

7.59 (m 3 H, 4.43 (s, 2 H, 4.16 (s, 2 H), 3.96

(d 2H), 3.75 (t, 2 H, 3.29 (d, 2 H, 3.08 - 3.20
' M5 (AP) mz 410 (M+l ). Exanple 51

’ I1Vt>>rphol i n-4-yl nmet hyl ) phenyl ] -3
Hr-|mda 4, ] pyridin-7-yl }benzoi c acid
hydr ochl orlble The crude internedi ate nethyl 4-

Tht %HE AohPRIHNR s Rerfhred HBELYHARE §A%lthe Senlehal FBRA fsify 7-chloro-
2-{4-[(4-methylpiperazin-1-yl)methyl]phenyl} -3H—irnidazb[4,5-b]pyridine (0.050 g, 0.146
mmol, obtained from Example 42(a)), (4-carbamoylphenyl)boronic acid (0.048 g, 0.292
mmol), PACly(dppf)*DCM (0.006g, 0.007 mmol) and sodium carbonate (0.078 g, 0.73
mmol), affording 0.043 g (55 %) of the title compound.

'H NMR (DMSO-ds) & ppm; 8.45 (d, 1 H), 8.41 (d, 2 H), 8.35 (d, 2 H), 8.08 (d, 2 H), 7.79
(d, 2 H), 7.64 (d, 1 H), 2.82 (br s, 3 H); MS (APPI) m/z 427 (M+1).

Example 44
7-(4-Methoxyphenyl)-2-{4-[(4-methylpiperazin-1-yl)methyl]phenyl}-3 H-imidazo[4,5-
b]pyridine hydrochloride

|

L

=
P
N

The title compound was prepared in accordance with the general method C using 7-chloro-

2-{4-[(4-methylpiperazin-1-yl)methyl]phenyl}-3 H- imidazo[4,5-b]pyridine (0.050 g, 0.146



&] pyridin-7-yl }benzoate (obtained from Exanple 51(a))

(0.05Qg, 0.1 17 mmol) was m xed with LiOH (0.025 gr,
wW@2895640mB®1 ) in THF/ H20 9:1 ( 4 nL) and the nMPRI/SE®06/001114

was heated in a mcrowave reactor at + 110C for 10

m n. The residue was purlfl%i by preparative HPLC,

whi ch afforded the freebase"of the title conpound

(O 0379, 79% . The base (O A CQg, 0.024 nmol) was

o SRR e g SRRl BB PR e 25
mnﬂ!)eﬁa@lzédebi)mcﬁ/p{m g, O 6@7 S810l)hnd 6 dias YationaR é@ as gvem

ratron and dried, affording

ect ed
AR A I O A

( 40 (d, 1 H), 8.25 (d, 2 H), 8.11 (d,

Msz(%;’n”?/za%l }(@’”1 752 (d. 2 H, 3.58 - 3.62 (m 4

s H, 3.56 (s, 3 H), 236-243(m4H);|\/IS(APPI)rﬂz
426 (Mrl). Exanple 51(a) Methyl

Example 454 (nor phol i n- 4- yl net hyl)phenyl] 3H-i m dazo[ 4, 5-

7-(?@%(%}??}%1}%%23@-:’; ﬁ%@géﬁ&ﬂﬁ rr]etl?flh_ |elr1r¥l(}jg¥c;lmldazo[4 "S-

b]p]ypiylhiedlydra’el;lbl}ldhenzoate was prepared in accor dance with
t he general nethod C using 7-chl oro-2-[4-(norpholin-4-
\Wylnethyl)phenyl]-S H i m dazo[ 4, 5- Z>] pyri di ne (0.100 g,
0. 305 mml, obtained fronmkExanpl e 46(a)),
- met hoxycar bonyl phenyl boronic acid (0.110 g, 0.610
nmol ), Pdd 2(dppf)*DCM (0. 025g, 0.030 mmol ) and sodi um
o) te (0.194 g, 1.83 mmol ), affording 0.052 g (27
N af \-er @%gcipitation fromwater. Exanple 52 4,4'-(3
-ﬁ‘n‘ dazo[\4,5- 6] pyri di ne- 2, 7-di yl ) di benzoi ¢ aci d
-(3H 1 m dazo[ 4, 5- Z>]pyridine 2,7- diyl)dibenzoic

10 Th? Bﬂe ﬁon{l@“Flﬂ (a%%{:e‘%ﬁ% cl:ﬁ Ex%logcg%? ﬁg:(;rlgf og %Slfs{r{gbﬁ&loro-
2-4 zu[) ﬁ@ﬁ@i@péam@lmﬁdﬂ?l{pﬁnmh}me ﬁkﬁﬁﬂaﬁo[&@%}pﬁﬁiﬂmﬂ @0 g, 0.146
51)usin chl oro-2 nmor phol i n- 4-

mmol, obtalned from Example 42(a)) 4- ethoxyphenylboromc acid (0.049 g, 0.292 mmol),
PdCl,(dppf)*DCM (0.006g, 0.007 mmol) and sodium carbonate (0.078 g, 0.73 mmol),
affording 0.011 g (15 %) of the title compound.

s "HNMR (D,0) & ppm; 8.46 (d, 1 ), 8.18 (d, 2 H), 7.85 (d, 2 H), 7.62 - 7.74 (m, 3 H),
7.15 (d, 2 H), 4.37 (s, 2 H), 4.19 (g, 2 H), 3.29 - 3.75 (m, 8 H), 2.98 (5, 3 H), 1.42 (¢,
J=7.07 Hz, 3 H,); MS (API) m/z 428 (M+1).

Example 46
20  (4-{2-[4-(Morpholin-4-ylmethyl)phenyl]-3 H-imidazo[4,5-b]pyridin-7-

yl}phenyl)methanol hydrochloride
OH

Z

&

S
|

*C%Q

mZ
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yl carbonyl ) phenyl ]-3 T-i m dazo[ 4, 5- Z?] pyri di ne

(obtai ned from Exanple 10(a)) (0.050 g, 0.146 mmol),
wd200menkaszs/ car bonyl phenyl boroni c acid (0.0. 053 BCT/SEDHR001114

nmol ), Pdd 2(dppf)*DCM (0.012g, 0.015 mmol) and sodi um

carbonate (0.077 g, 0.731 ). The internedi ate was

then hydrol ysed without further purification, using

LiOH (0.025 g, 0.595 mml) in THF/ H209:1 ( 4 nl), to

Tl cdtipand N PRt e riaoa s thg gt RO ueneetoro-
2- [f‘ im bl 4.Rhothpiiohy B ﬁﬁ?rnlﬂhibm ExapRidnd®. 100 g, 0.305 mmol,

tidi'n-1-ylcarbonyl

obtame@ frotoribaptpdd #6(2)), %r(hv@rwmeﬁwén ¢ylbozesii dazo

s {0 001 O R S0 B RGRR R E 002 B RBOA 185

cardShat@(04-oU 2, 1[84 Tﬁlﬁ@lD,FHfﬂerhﬁg 4:08) @R NYA) ot l’l&r’t)ﬂe] coﬁlpound

-im dazo ] pyridi n-7-yl } benzoi c_aci
DB DRSS 16 (s AT ol B8 31T O HDeR 8360 HD, 7.79

S5 TR NS LS5 4 GO0 PP BP0 3

-3(8§§ﬁﬁ 36f), 3.b£- 531 (@ebaDe3.0f - 8.0¢ (i 2 Y, MSI(A(PR?D)dn/theMH)
rochlori de was prepared according to the nethod
descrl bed within general nethod E. 1HNMR (OVBSO-de) d

Exg‘?meﬁfaféo‘r’ (Sg 6éh(<')_1‘)0'-2 ?ij?hglm‘q yfr)?ath)aﬁp'ﬂ)z ﬁ] §if-zfrﬁdaz%[4 5-

bjgymidirg H), 4.09 (s, 2 H, 3.89 - 3.99 (m 2 H) 3.68 -
85 (m 2 H, 2.97 - 3.34 (m 4H, 2.23 - 2.36 (m 2
; M5 (ESI) mz 452 (M1). O Exanple 54

Mor phol i n- 4-yl net hyl ) phenyl ] -3J

- az ,5-I\§L§yridi n-7- yl}phenyl)ethanone
Nydepchlori d

Borane-THF complex (1M, 20 mL) was added to 7-chloro-2-[4-(morpholin-4-
ylcarbonyl)phenyl]-3H-imidazo[4,5-b]pyridine (1.7 g, 4.9 mmol, obtained from Example
10(a)) at r.t.. After stirring at r.t. for 45 minutes, MeOH (200 mL) was added dropwise to
the reaction mixture and the mixture was stirred for 2 h at r.t.. The solvent was evaporated
in vacuo, affording a crude of the title compound in 1.0 g (67%) yield. The crude product
was used in the next step without further purification.

MS (APPI) m/z 329 (M+1).

Example 47
N-Methyl-4-{2-[4-(morpholin-4-ylmethyl)phenyl]-3 H-imidazo[4,5-b]pyridin-7-
yl}benzamide hydrochloride
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s The title conpound was prepared in accordance with

t he general nethod C using 7-chloro-
wQ2¢04/0408s phol i n- 4-yl met hyl ) phenyl ] -3 -i m dazopPdy/SE2006/001114

] pyridine (0.100 g, 0.305 mmol, obtained from Exanpl e

46(a)), 4- (hydroxynethyl)gd%?ylboronic acid (0.093 g,

0. 610 mol ), Pdd 2(dppi)* (0.025g, 0.030 nmmol) and

sodi um carbonate (0.194 g, 1.83 nmol), affording O 039

The%giﬁzzf? Hy‘i{ thgsh Srfgzlp";: %gé:cggﬁgrlf%d\glgg ’ih#ge NN%)HQQQ/E éi)% u(;)alg 7lchloro-
2- [zﬁgn x?h%_lgn ﬁ—%lm@thﬂpheﬁyﬂ—@[i(—i%ld%bot*) §lb§g¥ﬂilr{eq0 180 &) 0.305 &ol,

- 4.02
obt@nédafr()m Exampljest6ga) 2 3- (I\I-meﬂwle(nmtsm@rb@r@l)gh@yl bor(ggllmc@% 199 g,

0. 6g%mmo?}7 Pﬁélg(d%pbl)‘DCNF(O(.Oﬂ?jg 605'6 ﬁ‘lmo{')ganﬁw&lnn &r@ﬁmbq 9% g,

1. 8§nﬁ1401}\/aﬁ’6ﬁﬂ 180§ {3 %) bBthenlepbabbimdd- y1 net hyl ) phenyl |
) -3J?-1m dazo[ 4, 5- 6 pyridi ne hydrochl ori deThe title
H 20 GONSOrds Sppepd @d (5.} Hs 9B Srilemnilthh), B - FeAPeliom® H),

PR oY e 8 (b29D57.68 G 10D B 4R T 96 0.2

H), Bxa(@) 2H), (362)9)(ﬁ,(§ﬁ) JB09 03.23 2mavH),)2. 8, 3FN¥IS (ESI) m/z 426 (M-
hol i n- 4- yhnet benzoic acid (56 ng, 0.255 nmol),

). af f or di ng O. 041 g (45% of the title conpound. 1HNWVR
(OMS0O-d6) d ppm 11.21 (s, 1 H), 8.49 - 8.53 (m 1 H),
8.44 (d, 1 H, 8.36 (d, 1 H, 8.29 (d, 2 H), 7. 86 (d,

Exdmphe 487. 70 (t, 1 H), 7.59 (d, 1 H), 7.17 (d, 3 H),

RSO RER WY ALY PR NN

lmild)az%wg-l( Yidivehydfoeh(dvide - 10 Exanpl e 56
xyphenyl) 2-{3-[ (4-net hyl pi perazin-1-yl)nmeth
y@henyl }-3i  -iinidazo[4,5-

~

N
§ §>—©—\5}
0]

The title compound was prepared in accordance with the general method C using 7-chloro-
2-[4-(morpholin-4-ylmethyl)phenyl]-3H-imidazo[4,5-b]pyridine (0.100 g, 0.305 mmol,
obtained from Example 46(a)), 4-(pyrrolidine-1-carbonyl)phenylboronic acid (0.133 g,
0.610 mmol), PACly(dppf)*DCM (0.025g, 0.030 mmol) and sodium carbonate (0.194 g,
1.83 mmol), affording 0.042 g (25 %) of the title compound.
TH NMR (DMSO-ds) 8 ppm; 11.09 - 11.37 (m, 1 H), 8.45 (d, 1 H), 8.38 (t, 4 H), 7.82 (d, 2
H), 7.72 (4,2 H), 7.62 (d, 1 H), 4.42 (s, 2 H), 3.91 - 4.01 (m, 2 H), 3.72 - 3.87 (m, 2 H),
3.22 -3.32 (m, 2 H), 3.02 - 3.19 (m, 2 H), 1.76 - 2.01 (m 4 H); MS (ESI) m/z 466 (M-1).

Example 49
4-{2-[4-(Morpholin-4-ylmethyl)phenyl]-3H-imidazo[4,5-b]pyridin-7-yl}benzamide
hydrochloride
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Z>] pyridine hydrochloride | 5 The title conmpound was
prepared in accordance with the general nethod D using
wd2qo4/04088 hoxyphenyl ) pyri di ne- 2, 3-di am ne (obt BETEER2006/001114

fromExanple | (c)) (50 ng, 0.232 mml) and
3- (4- et hyl - pi perazi n-1| -yl hyl ) - benzoic acid (60 ng,
0.255 mmol ), affording 0.053 g (43% of the title
compound. 1H NVR d ppm 11.58 (s, 1 H), 8.39 - 8.51
o ki 2 H, 826 - 837 (m 3 H, 207.75 - 7.89 (m 1
H? 7.68 (t, 1 H, 7.58 (d, 1 H, 7.17 (d, 2 H, 4.20
|l§ 4.62 (m 2 H, 3.87 (s, 3 H, 3.21 - 3.74 (m 56 H),
.81 (s, 3 H; M5 (AP) mz AU (M+l). Exanmple 57
-4 hoxyphenyl ) - 2- phenyl - 3fi -i m dazo[ 4, 5- 6] pyri din
conmpound was prepared in accordance with
t he gene nmet hod D, except that the salt was not
pr epar ed, u5|ng
Thejtifleicarendvos y{ss erapriedyin Resiordance withitherdeneral mpthad Fawsimey lophloro-

oYL b 7L RGBTt 250

obt@l?ﬁ@ gufbmxahﬁ%lg/% é)gj\(%?rﬂmdt)aghbnphﬂibnﬂ}imwm( 2(;51d 0.101,2,8.640

ity Bl dop PO (600020 pyedthasticedin fcbonsbio i) 183
r@i)'JI ORbf %9 plh g SZl f) of the tltle compound,

4- Vet 2- 13- (et hyl sul fonyl ) phenyl ]-3Him
'H MAR@MSD dj;)p?yppmtu nﬁ)esm,el H), 18149 mmmﬂmsm(dewo 07 (d, 3

t
i SR HasS ) 8B €T divg 4 W Y502 2 2 ),
3.74~ (347‘8:"(2{ l'z( @h@nww Izd{gn%i @adl(ﬁmzrug PRl Al amvi+1).
thylsulphonyl ben20|c acid (51 ng, 0.255 mmol),
Eaff rding 0.015 g (17 %9 of the title conpound. 1H NWR
Xt J) d ppm 13.87 (s, 1 H), 8.80 (s, 1 H, 8.56 -
(4-82-H6 (M6 phlolin) 4-yBn dByhplengi]-3 H-imidazo[4,5-b] pyridin-7-

yl}phenyl)acetonitrile hydrochloride

N
Z

_n—N
b g\%@—\w
(0]
The title compound was prepared in accordance with the general method C using 7-chloro-
2-[4-(morpholin-4-ylmethyl)phenyl]-3H-imidazo[4,5-b]pyridine (0.100 g, 0.152 mmol,
obtained from Example 46(a)), (4-cyanomethylphenyl)boronic acid (0.049 g, 0.305 mmol),
PdCly(dppfH)*DCM (0.012¢g, 0.015 mmol) and sodium carbonate (0.194 g, 1.83 mmol),
affording 0.006 g (8 %) of the title compound.
'H NMR (DMSO-ds) & ppm; 8.43 (d, 1 H), 8.37 (d, 4 H), 7.78 (d, 2 H), 7.54 - 7.59 (m, 3
H), 4.43 (s, 2 H), 4.16 (s, 2 H), 3.96 (d, 2 H), 3.75 (t, 2 H), 3.29 (d, 2 H), 3.08 - 3.20 (m, 2
H); MS (AP) m/z 410 (M+1).
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(m 3H, 803-8.13(m 1H, 7.88 (t, 1 H, 7.52 -
7.59 (m 1 H, 7.16 (d, 2 H, 3.87 (s, 3 H, 3.33 (s,
W@204y/04088 (ESI) mz 378 (M1). Exanple 59 PCT/SE2006/001114
7- (4- Met hoxyphenyl ) -2-[ 4- (et hyl sul fonyl ) phenyl ] -3J?-i
m dazo[ 4, 5- 6] pyri di neThe t| bf conpound was prepar ed
in accordance with the general nethod D, except that
the salt was not prepared, using
4- (4- met hoxyphenyl ) pyri di ne- 2, 3-di am ne (obtai ned from
ExE’%ﬁFﬁp‘?ne I (c)) (50 ng, 0.232 nmol) and 4-
4-{D8Bh heR N m BBYE PhényHc3 B-itnddazoDs,5- 3] pde i 13benzoic acid
{gﬁfjg?ﬁdol?gg 0. g-)ﬂh) g ?Egl%ﬂ%f t he tﬂ:’f?il e ]c%&rrpoun )1H NVR
hydiolloride) d ppm ), 8.51 (d, 2 H), 8.32 - 8.47 (m 2
g 8.13 (d, 2 H 7.55 (s, 1 H, 7.16 (d, 2 H), 3.87
3 H, 3.30 (s, 3H; M (ESI) nfz 378 (MI1).

(4- Met hoxyphenyl )-2-(Ifl-pyrrol -2-yl)-3J3-imdazo[ 4,
-Qprridine The title conpound was prepared in
cgrdange Wi th the general method D, except that the
not—pr epar ed, u5|ng

4- (4 netho p enyi ) pyridne-2,3 -diam ne (obtained from
Exanple | (c))° (50 ng, 0.232 nnDI) and 2-

I ERlaldam4,5-
N AR T S Y o

b]gyrldnp’pﬂi} ¢BZORR (()b,tamgd fips Bxamgte §52)){0.0§0g,8.133 mmgl) ¥gs mixed

w1§1::§10%1 @025 ér,g(gSéSdlgmég}[% %I—ﬁ‘éﬁgﬁ)(&%( %E‘lﬂ)agz g}% 13%1.@33@%6 heated in

a nBc®ways réa3toi-&1;h+ INB°¢ ESIIX) rmhé'I'Rﬁ&ésﬁM Whs pﬁﬁﬁdﬂiy@rﬁi&rati\;e HPLC,
4- Me en I dazi

wf{lcil(aéfcsql o lie y@) the fiflg @Bﬂ%@ﬂr{% Oﬁﬁa %B%é pﬁﬁeiésq {D.010g, 0.024

it a?%&’éﬂ&ﬁvé@ ih I@Hg@?z/ﬁ@@ﬁr@l 1) 984 R oBloSfPiM PR i 8ithyl

t was not prepared, using
ethér)(wiasmettérbraytp percipifrpyr fodined me:som bydrn@xlogrm saltivead colesiad by

sl g gt ot b P10 1670 (EBR Jig Yhmpgunc

I NMR (DMSO-d5) § ppm; 8.47 (d, 2 H), 8.40 (d, 1 H), 8.25 (d, 2 H), 8.11 (d, 2 H), 7.60
(d, 1 H),7.52 (d, 2 H), 3.58 - 3.62 (m, 4 H), 3.56 (5, 3 H), 2.36 - 2.43 (m, 4 H); MS (APP)
miz 426 (M+1).

Example 51(a) Methyl 4-{2-[4-(morpholin-4-yImethyl)phenyl]-3H-imidazo[4, 5-

b]pyridin-7-yl}benzoate
OO~

N
| “ N\ C N
N H

3
Methyl 4-{2-[4-(morpholin-4-ylmethyl)phenyl]-3H-imidazo[4,5-b]pyridin-7-yl} benzoate
was prepared in accordance with the general method C using 7-chloro-2-[4-(morpholin-4-

ylmethyl)phenyl]-3H-imidazo[4,5-b]pyridine (0.100 g, 0.305 mmol, obtained from
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mol ), affording 0.002 g (3 % of the title conpound.

1 NMR (DMSO- ) d ppm 10.00 (d, 1 H, 9.47 (dd, 1 H,
W@2®7/040488 55 (m 4 H), 7.53 - 7.67 (m 1 H), 7POBSE2006/001114

7.23 (m 2 H, 3.87 (s, 3 H; M5 (ESI) mz 302 (M1).

Exanpl e 62 5-[ 7-(4- Met hoxyphggyl ) -3

-imdazo[ 4, 5-6] pyridin-2-yl]pyridine-2-carbonitrile

The title conpound was prepared in accordance with the

Exgﬁgﬁrﬁg%ﬁt-ﬂ&ﬂogrcaﬁ%ﬁ?ﬁheﬁﬁ@o&oﬁi@ Goid ?b b1 (WESO & ﬂ} mmol),
Pd@lz(dbplﬁﬁm Y@Dﬁgg 0)089 mirolherdsodivaih earboweatd @o1oa o) & &3 fni@ol),

af’gxyggg’ 55%&33 4%8?1‘ ?%g‘ta(%gﬁﬁ%ﬂgo‘lﬁeteggg ﬁ{m) af f or di ng

0.007 g (9 %9 of the title conpound. 1H NWMR (DVMSO ) d
ppm 9.57 (d, 1 H, 8.80 (dd, 1H), 8.42 (d, 3 H),
Exangge$2, 1 H), 7.51 - 7.61 (m 1 H), 7.01 - 7.23 (m 2

s o mindale shnbiabS 2 B balefndf Rty 551 3o a1t i da

o4, 5- 6] pyridi neThe title conpound was prepared in
accordance with the general nethod D, except that the
a t was not prepared, using

4- met hoxyphenyl ) pyri di ne-2 53-di am ne (obt ai ned
fron1Exaane I(c)) (50 ng, 0.232 mml) and 6-

pre- 3-carboxylic acid (32 ng, 0.255 mol),

; &g g (9 % of the title conpound. 5 1H
NVRE OVBO-d6) " d ppm 9.24 - 9.37 (m 1H)5 8.45 - 8.5 1

4 %—%mewf %@ 53 ﬁpy&glﬂfi {731 ¥9§1be oicgaccqhvaszprpyare a%:erd(lg,c[2 toghe
pr&&)edur% doseribed fo? 42 W&:gﬁbﬁn Mﬁnéiﬁyiﬁ)ﬂl%ﬂtl]éﬂﬁ&ﬁﬂ&'o?l 4

84 Met hoxyp -meth
b]mgydm)- nzﬁlwaczé @@pﬁq fél/)rmnlg ﬁ@h @Zt[ﬁt(n@rrdmtmdund

ylé’ﬁ?bso Bft’)&?e%gﬁ %II#'1 ﬂn%gfo?ﬁ g%]ﬁﬁ‘ld%et (%b{aﬂl%d%%rﬁ?ﬁﬂmﬂg § B@% (9 ‘050 g,

exce
0.146 mmol), 4-methoxycarbonylphenylboronic acid (0.0.053 g, 0.292 mmol),

PdCly(dppf)*DCM (0.012g, 0.015 mmol) and sodium carbonate (0.077 g, 0.731 mmol).
The intermediate was then hydrolysed without further purification, using LiOH (0.025 g,
0.595 mmol) in THF/ HyO 9:1 (4 mL), to give the title compound (0.002 g).

'H NMR (DMSO-dj) & ppm; 8.38 - 8.51 (m, 5 H), 8.10 - 8.19 (m, 4 H), 7.64 (d, 1 H) ); RT
(HPLC) 2.437 min,

Example 53
7-[4-(Azetidin-1-ylcarbonyl) phenyl]-2-[4-(morpholin-4-ylmethyl)phenyl]-3 H-
imidazo[4,5-b]pyridine hydrochloride

()?ij
S WaN
H <‘—O>
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salt was not prepared, using
4- (4- met hoxyphenyl ) pyri di ne- 2, 3-di am ne (obtained from
waEz@mpoh@3s (c)) (50 ng, 0.232 nmol) and 1- PCT/SE2006/001114
met hyl cycl opr opane- 1- carboxylic acid (23 ng, is 0.255
mml ), affording 0.007 g ( é&z% of the title
corrpound 1H NVR (DVBO-J ) ppm 8.28 - 8.36 (m 2
H, 819 (d, 1 H, 7.40 (d, 1 H, 7.06 - 7.1 1 (m 2

Th;tglge 60%@&3@% g}_gpme%i?s%(tﬁq\goiz%m &eﬁ?r'{beél.)% EZ(%Pﬂn%iﬁmg 4-{2-
[4- @ﬁ@ﬂﬁblﬁl—@-ﬁrlrﬁetﬁﬁa)ﬂﬁéﬁyl BELiilazof4, 4 %jmuhpxygmmdw acdd (0.025 g,
-imdazo[ ridine The title co

0.06P apaeleebtrined:onriameie 5t FSTHE G2herbIo6TBIRDgastdine (0.004g,

o 5B 195 0 A St R0 g v
frebbagebRaapikle cofipdund( The mgdrodhiddde wanprppaada@ording to the method

acetic_ acid (29 ntg % 255 mmol ), affording 0.006 g
dechbgd%th@fgepqélqlq: p&Ecomound. " 1H NMVR (DI\/SO J) d ppm

lﬂﬁﬂﬁﬁpﬁcﬁ )(S‘ﬂ»qf ﬁ')./o (g 12?1},(@51 1 1 gn,'_?) a5 8’377(d5g 5),"'71.7§-- 7.86

(b} B1)57.89(d, d F)14.B4 » 4401@1 84Y), 4?.09413, 2308389 5 3.99 (fﬂ), 9 HYE3.68 - 3.85

<m‘zzE?éLa Skt i) 028 7L ORGP ABYESD ms 452 ().

-im dazo[ 4,5-6] pyridine The title conpound was
prepared in accordance with the general nethod D,
Exarypdeb4 t hat the salt was not prepared, using

1 R F DR S AR S SR O
yliphialylfeanthe h§dPdehloridd ), affording 0.012 g (17 % of
o the title conpound. 1H NMR (DVSG-J 1

IO~
- <N_—>

0
The title compound was prepared in accordance with the general method C using 7-chloro-
2-[4~(morpholin-4-ylmethyl)phenyl]-3 H-imidazo[4,5-b]pyridine (0.100 g, 0.305 mmol,
obtained from Example 46(a)), 4-(hydroxymethyl)phenylboronic acid (0.093 g, 0.610
mmol), PACly(dppf)*DCM (0.025g, 0.030 mmol) and sodium carbonate (0.194 g, 1.83
mmol), affording 0.039 g (27 %) of the title compound.
'H NMR (DMSO-ds) & ppm; 11.10 (s, 1 H), 8.48 - 8.56 (m, 2 H), 8.46 (d, 1 H), 8.37 (d 2
H), 8.16 (d, 2 H), 7.81 (d, 1 H), 7.65 (d, 1 H), 4.32 - 4.52 (m, 2 H), 3.89 - 4.02 (m, 2 H),
3.79 (t, 2 H), 3.23 - 3.44 (m, 2 H), 3.07 - 3.18 (m, 2 H), 2.67 (s, 3 H); MS (APPI) m/z 413
(M+1).

Example 55
7-(4-Methoxyphenyl)-2-[3-(morpholin-4-ylmethyl)phenyl]-3 H-imidazo[4,5-b]pyridine
hydrochloride
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) d ppm 8.22 - 8.36 (m 3 H), 7.47 (d, 1 H, 7.02 -
7.13 (m 3 H, 3.52 (t, 2 H, 1.47 - 1.61 (m 2 H),

wQa2®7/040438 40 (m 2 H), 0.87 (t, 3 H); M (ESI)PaT/SEDG001114
(M1). Example 67
2- (Met hoxynet hyl ) -7-(4-nmeth phenyl)-3H i m dazo[ 4, 5-
]pyridine The title conmpound™was prepared in
accordance with the general nmethod D, except that the
salt was not prepared, using
4- (4- met hoxyphenyl ) pyri di ne- 2, 3-di am ne (obtained from

anple I (c)) (50 ng, 0.232 mol) and 1- nethoxyacetic

cid (23 mg\0.255 mmol ), affording 0.012 g (19 % of
the titl/e cofpound. 1H NVR (DVBO-*) d ppm 8.10 - 8.52

[ O 7.47 (s, 1HH5 7.1 1 (d, 2 H, 4.66 (s, 2 H5
B8 7 3 H,; M5 (ESI) nmlz 268 (MI). Exanple 68
3-[7-(4- Met hoxyphenyl ) - 3J

The fithd chonmfuadd Seas prepated imaczosdancd witlg the general method D using 4-(4-

e DA AT (PR ban Es eGP Eob 0y g 232 mmoD
and"Rid@sholin Us{1R@131-bndoft- acite (56 ph 25ty ot hffeid a4, HE45%)

tgpy_ri di n- 2-yl ] benzoi c acid (obtained from Exanpl e
of tgg iy yorppoundo” g, 0.289 mmol ), TSTU (0.105 g, 0.348

| et ' . ' !
'n SR RS P g 505 3, 2T, s¥g, L 1. 836 @1
H),(B.@J@ég ;-(7),67-% (difl I—}I?b e.gt) 'gfé'l @PW-E@ Q@gd‘é), g HINIVE X H?N@@( 7*05,221H),
m_ 8. s .8, , .39 - 8

5,957 8108 (s 2E033 88 G D 15 6 250 Bt /6L 2990, 309 B4, 2 0

/. 7.18 (d52 5 3.83 - 3.91 3 5 3.22
MS-(@EE/Q??#U%{%'S 1. (64 - Ii|?89 (mb 2 H5 1.(E)n7 (sl;)l H) ;

MG (APPI) mz Al (M) Methyl

3-[/-LA4-neth h [)-3H1md 4,5-b idin-2- A
Exgﬂg’ée#si gﬁ o?xiyrs)ogmlal)i c alcimd ?nz)gg)rret hy% p)églt elr n(O. 460

7-(@-Méehafypreayl)-220d (4Rl ethfpipbfiazin-1-yl)methyl|phenyl}-3 H-imidazo[4,5-
b]pyridine hydrochloride

Ve
N  N—
N —
| T
o
N
N g

The title compound was prepared in accordance with the general method D using 4-(4-
methoxyphenyl)pyridine-2,3-diamine (obtained from Example 1(c)) (50 mg, 0.232 mmol)
and 3-(4-methyl-piperazin-1-ylmethyl)-benzoic acid (60 mg, 0.255 mmol), affording 0.053
g (43%) of the title compound.

'H NMR (DMSO-ds) & ppm; 11.58 (s, 1 H), 8.39 - 8.51 (m, 2 H), 8.26 - 8.37 (m, 3 H),
7.75 - 7.89 (m, 1 H), 7.68 (t, 1 H), 7.58 (d, 1 H), 7.17 (d, 2 H), 4.20 - 4.62 (m, 2 H), 3.87
(s, 3 H), 3.21 - 3.74 (m, 56 H), 2.81 (s, 3 H); MS (AP) m/z 414 (M+1).

Example 57
7-(4-Methoxyphenyl)-2-phenyl-3 H-imidazo[4,5-b]pyridine
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2.56 mmol) in DWF (3 nmL) was stirred at 0 OC for 30
m ns. 4-(4-nmet hoxyphenyl) pyridi ne- 2, 3-di am ne
w@¢ odwvaimssl from Exanple [(c)) (0.500 g, 2.32 npoOI/SE2006001114
added and the reaction m xture was heated to +200 0C
for 10 m nutes. Water was a?gﬁd and the
product precipitated at r.t. d was filtered, washed
with water and dried to afford 0.59 g (71% yi el d) of
the title conpound. M5 (APPI) mz 360 (M)
03~[ 7- (4- Met hoxyphenyl ) - SH-i m dazo[ 4, 5-b] pyridin-2-yl]b
nzoi ¢ A m xture of nethyl
-[ 7- (4- met hoxyphenyl ) -3H i mi dazo[ 4, 5-Z] pyridin-2-yl]b
¢ (obt ai ned from Exanple 68(a)) (1.0 g, 2.786
nd |ithium hydroxide (0.500 g, 20.8 mmol) in
THE/ wat er (9:1) was heated in mcrowave reactor at +6O

Th?(]:gﬁt? {:cg%pq}]gfl W@E%ﬁ%&%d'l% %]cto?dagl%gltﬁ ?g&rggz%a t}\\ﬁg? except that the
alf Mast Rt by aﬁ&ﬂsﬁbﬂ% 4-thetik Sphed {died2, 8-Qlizmhihe (shtdih&l from
° title ?op ound M% ?g§¢?%%?eld |V APPF n z
Exgmple (1) § 0%&&3@ ramoba{lcr fw{cm%é M50 ﬁmﬁ@lapwfﬁor@ng
r i din-2-yl}-iV-(3-

0O%wﬁﬁbggg9&8k¢§b%§%§%#he hydrochl oride The title
"HOVIRGDME OV mﬁmsesb (sn1 HY,844d@nz EI)V\% 2h- 886 (1@eh EN .47 - 7.65

nmet hod E usi ng &H am nocar.bon phenyl] 3
(m, 4 B dako(d42 5D, §§§/ 5 ¢ bz 308 d (obt ai ned

from Exanple 69(c)) (0.080 g, 0.220 mmol ), TSTU (0. 105

g, 0.267 mmol), triethylamne (0.097 g, 0.963 mmol)
Exanpl&s8ret hoxypr opyl am ne (0.024 g, 0.267 mmol),

(gf Vel n nﬁ = -[38(rr5éﬁ¥ @f(ﬁ}ly&w‘ilggyﬁgé -mga%g}f% ﬁ,]r})? X nl}IQ/R
O4(d 2 H, 7.98 (d, 1 H, 7.68 (t, 762(d
H), 3.22 - 3.28 (m 3 H, 1.75 - 184(m 4H) RT
HPLC) 6.337 min.

SN

|
-S>~

07170

The title compound was prepared in accordance with the general method D, except that the
salt was not prepared, using 4-(4-methoxyphenyl)pyridine-2,3-diamine (obtained from
Example 1(c)) (50 mg, 0.232 mmol) and 3- methylsulphonyl benzoic acid (51 mg, 0.255
mmol), affording 0.015 g (17 %) of the title compound.

"H NMR (DMSO-ds) & ppm; 13.87 (s, 1 H), 8.80 (s, 1 H), 8.56 - 8.65 (m, 1 H), 8.32 - 8.47
(m, 3 H), 8.03 - 8.13 (m, 1 H), 7.88 (t, 1 H), 7.52 - 7.59 (m, 1 H), 7.16 (d, 2 H), 3.87 (s, 3
H), 3.33 (s, 3 H); MS (ESI) m/z 378 (M-1).

Example 59
7-(4-Methoxyphenyl)-2-[4-(methylsulfonyl)phenyl]-3 H-imidazo[4,5-b]pyridine



Exanpl e 69(a) Met hyl
3-(3H i m dazo[ 4, 5- b] pyri di n-2-yl ) benzoate A suspensi on
wobtoormepBt al i c aci d nmononet hyl ester (5.0 g, 2BCTRE40P6/001114
and CDI (4.5 g, 28 mmol) in DWF (10 nL) was stirred at
0 OC for 30 mn. Pyridine-2,3-diamne (2,52 g, 23
mol ) was added and the reak lon mxture was heated to
+200 OC for 10 minutes. Water io was added and the
product precipitated at r.t. and was filtered, washed
Ofith water and dried to afford 4.1 g (76%vyield) of
e title conpound. M5 (APPI) nfz 254 (M+l). Exanple
(b) Met hyl
3- | @ o- 3H i m dazo[ 4, 5- b] pyridi n-2-yl ) benzoat e
| = 3H i m dazo[ 4, 5-Z"] pyri di n-2-yl ) benzoate (3.0
N} N11 9 |, obtained from Exanple 69(a)) and m CPBA
(78% 7.9 g, 35.6 nmmol) in HOAc was stirred at r.t.

Thd 8fic dBnfbund Ws pRIHRA N RSrEUEPRIE HRbhEaVAEHOd BY) xdePethat the
residue was crystallized from EtOH The solid was

salinvasambt maphre@ocsmg ftfampthaxhenyDpyridiner b hdiamine cbtaineddfrom

SRR B B a8 T PRI 025

5 mrﬂflﬁ@ff@f&?@otmg(llf%yMe!&ﬂéc@nﬁbdmﬂt ed, washed with
wat er an

dried, affording the title co ound in
' PME DM d) NN (0r? %)z&a@z(w . SEDekhnsh & B 5 1
b di
0 L4454 ST RE BRI PRI i e o1 1
3-{7-[4-(am nocar bonyl)phenyl] 3i 7-i m dazol 4, 5-

]pyrl di n-2- yl}benzoate (0.300 g, 0.806 mmol, obtained
Expmigh @ anmpl e 69(V)) and |ithi um hydroxi de (0.150 g,

10 7—(@ -Meth! W%Henyg-f@ﬂ ig?x‘rﬁf-z-(y%dﬁ-lmzh RE4-Bfpyridlind Crowave

react or” at fter coollng or.t. the

@ xture was made neutral using 2M HO (aq.). The
ecipitate was filtered, washed with water and dried
afford the title conpound in 0.164 g (57%

H
Ny

The title compound was prepared in accordance with the general method D, except that the

salt was not prepared, using 4-(4-methoxyphenyl)pyridine-2,3-diamine (obtained from

Example 1(c)) (50 mg, 0.232 mmol) and 2- pyrrolecarboxylic acid (26 mg, 0.255 mmol),
15 affording 0.003 g (4.5 %) of the title compound.

'H NMR (DMSO-ds) 8 ppm; 13.12 (s, 1 H), 11.67 (s, 1 H), 8.32 - 8.48 (m, 2 H), 8.20 (d, 1

H), 7.43 (d, 1 H), 7.07 - 7.12 (m, 2 H), 6.96 - 7.03 (m, 2 H), 6.12 - 6.30 (m, 1 H), 3.85 (s, 3

H); MS (ESI) m/z 289 (M-1).

20 Example 61
7-(4-Methoxyphenyl)-2-pyridazin-4-yl-3H-imidazo[4,5-b]pyridine



yield. M5 (APPI) nmlz 359-360 (M+l ). Exanple 70
4-{2-[ 3- (Mor phol i n-4-yl car bonyl ) phenyl ] -3i ?-i m dazo[ 4,
WG2@70ywuBli n- 7-yl } benzam de hydrochl ori de The PCT/BE2006/001114
conmpound was prepared in accordance with the general
met hod E using 3-{7-[4- 6
(am nocar bonyl ) phenyl ] - 3Hi }H dazo[ 4, 5-
] pyridin-2-yl }benzoic acid (obtained from Exanpl e
69(c)) (0.080 g, 0.220 nml), TSTU (0.105 g, 0.276
Oomol ), triethylamne (0.097 g, 0.963 mmwol) and
rpholine (0.024 g, 0.267 mmol ), affording 0.009 g
% of the title conpound. 1HNVR (DMSO-d d ppm 8. 45
8.35- 8.42 (m 3 H, 830-833(m 1H,

A«C%1 74 (m 5 H), 3.55 - 3.76 (m 6 H); RT (HPLO
Exanple 71

(2 Met hoxyet hyl)-3-[7-(4-inet hoxyphenyl)-3
Thc?1 4 &ﬁ\ﬁ?ﬁ:ﬂd %a@%{%)bﬁt‘e@'lﬁ heodrdatéd WRNARBeHS al method D, except that the

ochlorideThe title conpound was prepared in
salmza:sarod prepered usingt 4=ré4 -gethexyhendimhsidire-23disgnige (optaiupd from

xdfin g AR C e 7 PR e ARE oY i bRl o 3554258

5 mnEUIPb?fordTr%TOJO(ﬁZ)g @30%? of thQ ti#d¢8ompend. tri et hyl ami ne

. (0.088 87 Mo and 2-nmet hoxypropyl am ne
H QN (OMBOreioN porir 08, i S, | B, 37 o 58 4. 4 P53 -

7. UEPHLY. R&E?%é&?g%())g 45 m%&,;ﬁﬁgf@go%g% b

8.01 (d, 1 H, 7.69 (t, 1 H, 7.59 (d, 1 H), 7. 18 (d,
2 H), 3.88 (s 3 H, 3.33 - 3 62 (m 67 FD 3.30 (s, 3
Expmpled (APPI) mz 403 (M ).

10 5-[7-(4-Methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]pyridine-2-carbonitrile

rd

0)

>N N
IN, I}\II‘>—</_=>—:N
The title compound was prepared in accordance with the general method D, except that the
salt was not prepared, using 4-(4-methoxyphenylpyridine-2,3-diamine (obtained from
Example 1(c)) (50 mg, 0.232 mmol) and 2- cyano-5-carboxypyridine (34 mg, 0.255
15 mmol), affording 0.007 g (9 %) of the title compound.
'H NMR (DMSO-ds) & ppm; 9.57 (d, 1 H), 8.80 (dd, 1 H), 8.42 (d, 3 H), 8.26 (d, 1 H),
7.51 - 7.61 (m, 1 H), 7.01 - 7.23 (m, 2 H), 3.86 (s, 3 H); MS (ESI) m/z 326 (M-1).

Example 63
20 7-(4-Methoxyphenyl)-2-(6-methylpyridin-3-yl)-3 H-imidazo[4,5-b]pyridine
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Exanple 72 3-[7-(4- Met hoxyphenyl)-3
H i m dazo[ 4, 5- Al pyridin-2-yl]-iV-(2-pyrrolidin-lylethy

wo »ooewasri de hydrochl oride The title conpoundP@ESE2006/001114
prepared in accordance with the general nethod E using
3-[7-(4- methoxyphenyl)-3 H ,}ndazo[4 5-
] pyridin-2-yl]benzoic acid % 100 g, 0.289 mol,
obt ai ned from Exanpl e 68(b)) TSTU (0.105 g, O. 348

ol), t I 0.0
Th ool S PR fsOran ey (0 AShal mothgd Dy fgept that the
sawvés%@ gﬂ?a@d Qibfhedt- glléeﬂ%xﬁ;heh ?pytridtﬂgez_ B‘-glﬂggﬂd(ﬂ(bbta%ﬁd%
Exgngia 1(3) (50 14 0282 3mngl st b+ hplpmiidine 3 cagooecmlingcmm Pme,

oo dteghrdlio ot S ipshobluelyifalit, 11, 110 (0,
IHNMRiDMSO ﬁ{) bél\%/ﬁ s(g( gﬁ H, 8l45768.51 qm819H1 ®372 845 (m, 2

H), m c&aﬁ(reihkll),)l@{%‘% @nraeﬁ?.&xgqoh@hsj(mrzem 3.86 (s, 3 H), 2.57 (5, 3
; ridin-2-yl]benz de hyd hl d

H)ﬂ@(ﬁsﬁl"%égmﬂﬁd was pr)ép]ar ed ?EI Iacgorgaagg vviot“h fhe
general nmethod E using 3-[7-(4-

mMenox Aghenyl )-3Himdazo[ 4,5- ]pyridin-2-yl]benzoic
Exgmple 100 g, 0.289 mmol, obtained from Exanpl e

7-( il 0% 1]19?511 1 fl )1 iddzofA 59| FYH die
?g‘ﬁg%%x)ép §H§% gcﬁgl é i'‘nor rronrll onlﬁ ,p%’ﬂ 0. 024
@ 0.348 mmol), affording 0.049 g (39 % of the t|tIe
onpound. 1H NVR (DMBCM f) d ppm 9.05 (t, 1 H), 8.80
, 1 H, 839 - 853(m 2H, 825- 835 (m 2 H,
.02«&d, 1 H, 7.72 (t, 1 H, 7.58 (d, 1 H), 7.18 (d,
Bk 3.84 - 3.919 (m 3 H, 3.50- 3.62 (m 2 H, 2. 83
N EZ H; M5 (APPI) mz 398 (Mtl).
The title compound was prepared in accordance with the general method D, except that the
salt was not prepared, using 4-(4-methoxyphenyl)pyridine-2,3-diamine (obtained from
Example 1(c)) (50 mg, 0.232 mmol) and 1- methylcyclopropane-1-carboxylic acid (23 mg,
0.255 mmol), affording 0.007 g (11 %) of the title compound.
'H NMR (DMSO-ds) & ppm; 8.28 - 8.36 (m, 2 H), 8.19 (d, 1 H), 7.40 (d, 1 H), 7.06 - 7.11
(m, 2 H), 3.83 (s, 3 H), 1.58 (s, 3 H), 1.23 - 1.35 (m, 2 H), 0.87 - 0.98 (m, 2 H); MS (ESI)
m/z 278 (M-1).

Example 65
2-(2-Furylmethyl)-7-(4-methoxyphenyl)-3H-imidazo[4,5-b] pyridine

rd

0]

N O
DRAY
N"H

The title compound was prepared in accordance with the general method D, except that the

salt was not prepared, using 4-(4-methoxyphenyl)pyridine-2,3-diamine (obtained from
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Exanple 74
7- (4- Met hoxyphenyl ) - 2-[ 3- (nor phol i n- 4-yl car bonyl ) pheny
WO p603/040488 dazo[ 4, 5- b\ pyri di ne hydrochl ori de TPeT/SE20D€001114
conmpound was prepared in accordance with the genera
nmet hod E using 3-[7-(4- net yphenyl)-3 -im dazo[ 4, 5-
] pyridin-2-yl]benzoic acid . 100 g, 0.289 mmol,
obt ai ned from Exanple 68(b)), TSTU (0. 105 g, 0.348

Exiins o)) (e D92 ge)) St poctizmeiia g B2t i1
aff@@iingfo.dd@egz(@j%?oﬁtﬁgﬁﬁye&n%é@d( APPI') nfz 415 (M+l)); RT
(HPCC) 8.7348 mi n. Exanpl e 75

'H RMR (VWSO ) Bhppmy 18)282-8 32 (nf, £- Tk 81261 (3i bHY,&235r1.5§ (thclaH) 7.45

I enyl}-3 - _i,mda 4, 5- ridi,ne )
@ 5 8BAr el e e T E e R E0BY 1 el m ps s 3 s s
EAFHY MANELYM th the general method E using 3-[7-(4-
net hoxyphenyl ) - 3Hi m dazo[ 4, 5- ] pyridin-2-yl]benzoic
acid (0.100 g, 0.289 mml, obtained from Exanpl e
65(Jo)), TSTU (0.105 g, 0.348 mmol ), triethylam ne
EX?’@.&’#?S@ g, 0.87 mml) and 1-nethyl pi perazine (0.035 g,

2-(ButoASmetmi)-7-(4hictlickypHe 1 P3B-ighi { 8] 4,8D] pyridiné t | e
compound. 1H NVR (OMSO-d 6) d ppm 11.23 (s, 1 H),
.40 - 8.49 (m 3 H, 8.27 (d, J-7.78 Hz, 2 H), 7.69 -

75 (m 1 H, 7.65- 7.68 (m 1 H, 7.61 (d, J=5.27
, 1 H, 7.18 (d, J=8.78 Hz, 2 H, 3.87 (s, 3 H),
3. - 3.66 (m 58 H), 2.79 (d, J=2.26 Hz, 3 H, M

| ( DIAZ 428 (MH ). Exanple 76
NB- (\7- (4- Met hoxyphenyl )-3J -inidazo[ 4, 5-

] pyridin-2-yl]- L-pyridin-3-ylbenzam de .

The title compound was prepared in accordance with the general method D, except that the

salt was not prepared, using 4-(4-methoxyphenyl)pyridine-2,3-diamine (obtained from

Example 1(c)) (50 mg, 0.232 mmol) and butoxyacetic acid (31 mg, 0.255 mmol),

affording 0.012 g (17 %) of the title compound.
'H NMR (DMSO-ds) & ppm; 8.22 - 8.36 (m, 3 H), 7.47 (d, 1 H), 7.02 - 7.13 (m, 3 H), 3.52
(t, 2 H), 1.47 - 1.61 (m, 2 H), 1.27 - 1.40 (m, 2 H), 0.87 (t, 3 H); MS (ESI) m/z 310 (M-1).

Example 67
2-(Methoxymethyl)-7-(4-methoxyphenyl)-3H-imidazo[4,5-b]pyridine

The title compound was prepared in accordance with the general method D, except that the
salt was not prepared, using 4-(4-methoxyphenyl)pyridine-2,3-diamine (obtained from
Example 1(c)) (50 mg, 0.232 mmol) and 1- methoxyacetic acid (23 mg, 0.255 mmol),
affording 0.012 g (19 %) of the title compound.
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hydrochl ori de The title conpound was prepared in

accordance with the general nmethod E using 3-[7-(4-
woredonoxosphenyl ) - 3H i m dazo[ 4, 5- ] pyri di n- 2-yl | PENRE3006/001114

acid (0.100 g, 0.289 mml, obtained from Exanpl e

68(b)), TSTU (0.105 g, 0.34i9§nnl) triethyl am ne

(0.088 g 0.87 mmpl ) and 3-antnopyridine (0.033 g,

0.348 mmol ), affording 0.019 g (13% of the title

KR IBIO-Gomones B0 1852 6o BBl A7 P el 210416 s, 2

( 8.27 (t, 3 H), 8.02 (dd,
H)%%Rs ﬁﬂglM?)(Es§rﬁ§2681(M11)(d LTS
3.80 - 3.98 (m 3 H; M (APPI) nmlz 422 (MH).
Pha{ ceutical conpositions According to one aspect of
Exp R esent invention there is provided a
3- [Plimﬁwplﬁayl)mﬁnﬂﬁhtm - K] pyRdins2-Hg-/3-onmpound of
. as a free base of a. phar maceutical |y
me&h@eprwl)évemmldeéwﬂmrme sol vate of salt thereof,
for use in the prevention and/or treatnent of
ondi ti ons associ ated with gl ycogen synt hase ki nase- 3.
e coqgosition may be in a formsuitable for ora
tion, for exanple as a tablet, for
Hhjection as a sterile solution or
| slispe on. \general the above conpositions nay be
Yregpared in a conventlonal manner usi ng

pharmaceutically carriers or diluents. Suitable dally
Thd e sorppoundevasgugnatasids aefordapeeriyith the generahmethoddt waing 3-[7-(4-

a_.na
SR B R S0 RANE R4 [t R e
63@)001100.¢00.289 enr2sl§) TRIK@. 96y 0t g himel), tﬂ&hﬁlﬁtnﬁfe&(b 088 g, 0.87
admnj stration, The typical daily o of t&ﬁ h£ g
el st veihyegig O o0 4ty 0T E (eha Afthe
tn@Qo%@%mﬂWS factors such as the relevant i ndi cati on,
oute of adm nistration, the age, weight and sex

'HMMRHEMSDid)S pamngs. i, bE) 6% (tml BB, BY- 8.5pkys2 Ei)2123 - 8.34
(m, 2 H), 7.99 (d, 1 H), 7.69 (t, 1 H), 7.59 (d, 1 H), 7.18 (d, 2 H), 3.83 - 3.91 (m, 3 H), 3.22
-3.28 (m, 3 H), 1.64 - 1.89 (m, 2 H), 1.07 (s, 1 H); MS (APPI) m/z 417 (M+1)

Example 68(a) Methyl 3-[7-(4-methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-
yl]benzoate

0]

N, \
l A\
“N

N n
A suspension of isophtalic acid monomethyl ester (0.460 g, 2.56 mmol) and CDI (0.414 g,
2.56 mmol) in DMF (3 mL) was stirred at 0 °C for 30 mins. 4-(4-methoxyphenyl)pyridine-
2,3-diamine (obtained from Example 1(c)) (0.500 g, 2.32 mmol) was added and the

reaction mixture was heated to +200 °C for 10 minutes. Water was added and the product



10

15

20

A compound of fornmula | , or a pharmaceutically

acceptable salt, solvate or solvate of salt thereof,
w@anw7be4esed on its own but will usually be  PCT/SE2006/001114

adm nistered in the formof a pharnmaceutica

conposition in which the foLgyla I

conpound/ sal t/sol vate (acti ingredient) is in

association with a pharnmaceutically acceptable

excipient, diluent or carrier. endgnt, . on..t de .,
Drog e AT Bt QR e 8 A e o 0P SE PRIy iy %
yiek9 BPhE $ifle E6APORIOS to 99 %wv (per cent by weight), for
exanple fromO0.10 to 50 %, of active ingredient, all
MSpPPérmages My Iivei ght bei ng based on tot al
conposition. An excipient, diluent or carrier includes
wat er, aqueous pol yet hyl ene gl ycol, nmagnesi um
Ex&@l@@&@g e, NBgfTed-Mehshpab eI Himlduzo[d, 5shigatidipsdiplfbansoic
lactose), pectin, dextrin, starch, tragacanth,
acigi crocrystal | i ne cellul ose, methyl cellul ose, sodium
car boxynet hyl cellul ose or cocoa butter. A conposition
®f the invention can be in tablet or injectable form
e tablet may additionally conprise a disintegrant
d/ or Rg Hbe coated (for exanple with an enteric
i ng/or coated with a coating agent such as
6 @ opyl nethylcellulose). The invention further
}pr@y des a process for the preparation of a
pharmaceutical conposition of the invention which
Arﬁﬁlﬁﬁh & oS 2:8thyl X—:['{lgﬁl-ﬁlemmmbl gl)Gﬂ{-frmam:[zaﬂb]pymln' 'n-a-lyl]benzoate
phar maceuti ca ccept e salt, vat r s
(otinasirem anaisto R il rerBD spd fitian ryioriiedd 200 e, 20.8
m%f{nnﬁsﬁe/%{e? gj: W RuaR LBcrewal dleibr atdish UeMbr . After cooling
carrier. An exdanple of a pharmaceutical conposition of
to ¢t theimmiwame Wenmade wavtiahjsseg 2MI RCldog W Therprecipitatd whsidltcaed,

onpaynd of the. inventi .0r a a_ phar boGal
wadantgr e wigtpieadt it i eofplO B ORER IRl
MSEAPE]S gl mugf(na)def i ned, and sterile water, and, if

necessary, either sodi um hydroxide or hydrochloric

acid to bring the pH of the final conposition to about

Exgmpi’e@md optionally a surfactant to aid dissolution.

3-{7-[4-(Aminocarbonyl)phenyl]-3 H-imidazo[4,5-b]pyridin-2-yl}-N-(3-
methoxypropyl)benzamide hydrochloride

O A,
/
;H

The title compound was prepared in accordance with the general method E using 3-{7-[4-

X
l P
N

w2

(aminocarbonyl)phenyl]-3 H-imidazo[4,5-b]pyridin-2-yl} benzoic acid (obtained from
Example 69(c)) (0.080 g, 0.220 mmol), TSTU (0.105 g, 0.267 mumol), triethylamine (0.097
g, 0.963 mmol) and 3-methoxypropylamine (0.024 g, 0.267 mmol), affording 0.013 g
(12.6%) of the title compound.
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Medi cal use Surprisingly, it has been found that the

conpounds defined in the present invention, as a free
whawe/oars3® phar maceutically acceptabl e salt t hreEsE2006/001114

are well suited for inhibiting glycogen synthase

ki nase-3 (GSK3). Accordi ngl 1 t he compounds of the

present invention are expec eh to be useful in the

prevention and/or treatnment of conditions associ ated

j 0 synt_h [ -3.,a¢tivity, i e
' N0 MR e b BT cs My hh D a2 s @1
; C n S
Bt P Sl DDty A hant o I T4 ML S, PENEBIELO)
6.38%ntihe central and peripheral nervous systemand in
other tissues. Thus, it is expected that conpounds of
the invention are well suited for the prevention
Ex@isie @9(d) T eat ey 0k (3eRptiikiopn S- 1955 h- 3ty 2 bemdoble
gl'ycogen synt hase kinase-3 in the central and
peri pheraly nef vous system |In particular, the
the invention are expected to be suitable
ion and/or treatnent of conditions
with especially, denentia, Al zheiner's
I séhse, Parkinson's Di sease, Frontotenporal
denent i aPar kj nson'.'s Type, . Parki nson denenti a cquIex

A epaasigmef ophialinaaid menometbubesiss (W) en2basnd) apddPl (45 ¢, 28

I 3 . 1 L .
VPSR A0 00k ) bR e TR A (15252
mmypelpwps adited iasd ihegeaptiommydtireopdsi heated ter-200 ¥eford 6 siigytes. Water

corti.cohasal degeneration, Do S ro Huntington's. ..
wapg e add B it BRI AT Bt rapk] WEDHT A R BF afd ariea
to SERHANUE (RA4 yieRd) S thefitie kompbiiiease, N enmann- Pi ck' s

Di sease, stroke, head trauma and other chronic
MyeARdegetidr@iiNe di seases, Bipol ar Disease, affective

di sorders, depression, schizophrenia, cognitive

di sorders, hair loss and contraceptive nedication.
Exbaplel®®(b)condi Metnk3-g1-ehlsel- gt itlob s [@yb-b periginadap) benzoate

consisting)of/predenented states, MId

Cl 0
XN
|

N

N g

Methyl 3-(3H-imidazo[4,5-b]pyridin-2-yl)benzoate (3.0 g, 11.9 mmol, obtained from
Example 69(a)) and m-CPBA (70%, 7.9 g, 35.6 mmol) in HOAc was stirred at r.t. for 18 h.
The solvent was evaporated in vacuo and the residue was crystallized from EtOH. The
solid was mixed with POCl; and heated in a microwave reactor at +100 °C for 10 minutes.
After cooling to r.t., the mixture was poured into ice/water mixture and the precipitate that
formed was collected, washed with water and dried, affording the title compound in 3.1 g
(91%) yield.

MS (APPI) m/z 288 (M+1).

Example 69(c) 3-{7-[4-(Aminocarbonyl)phenyl]-3H-imidazo[4,5-b[pyridin-2-yl}benzoic

acid
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Cogni tive | npairnent, Age-Associated Menory

| npai rment, Age-Rel ated Cognitive Decline, Cognitive
wo paionaent No Denentia, mld cognitive decl i Pel/SEdobeloo1114

neur ocogni tive decline, Late-Life Forgetful ness,

menory i npairment and cogni ive I mpai rment, vascul ar

denentia, denentia with Lew; 2bodi es, Frontotenporal

denmenti a and androgenetic al opecia and Type | and Type
di abet es, di abetic neuropathy and di abetes rel ated
I'Sorders. One enbodi nent of the invention relates to
e prevention and/or treatnent of denentia and
zheingr's Di sease. Anot her enbodi ment of the

oy el ated di sorders. The dose required for tiie
apedtic or preventive treatnent of a particular
di $ease will necessarily be varied depending on the

A D GRS 18 R B RN 3 G

Jlbensenti(@a00 g B8EEmalot @btaetmmErample $9¢0ymuilithiuof hydroxide
formula | as.defjined herei nbefore, in the manufa

O.170 5, hrmdmaihih DG s ST R Uer L ABRD o for

2h.§19f9é}'ct)bl 033506 hkat Wsiiiadd!ntGRARRInS M PRE €aq.). The precipitate

I nase-3.1n the context of the present specification,
wat fietedrwashedhwith materahd drigdiiol aﬁi@ecgthe fitlewermppeml'indal 64 2(57%)
.4£ere are specific indications to the contrary. The
Y%%r ns "therapeutic" and "therapeutically" should be
Ms:g@{]mmsacmr@[ﬂgj y. The invention al so provides for
a method of treatnment and/or prevention of conditions
associated with glycogen synthase ki nase-3 conpri sing
yWetrering to a manmal , including man in need of
Exgg@]ﬁo?eat ment and/or prevention a therapeutically
4-{2£[B adidrpholandsyi¢arbbn ) phenpd3ibingidageldSud|pytidin-zAsl}benzamide
h HerﬁinQFfore defi ned. Non-nedical use
ydrochloride

Os_NH,
O
N O
N \n_/
N
; N
2
N
N g

The title compound was prepared in accordance with the general method E using 3-{7-[4-
(aminocarbonyl)phenyl]-3H-imidazo[4,5-b]pyridin-2-yl}benzoic acid (obtained from
Example 69(c)) (0.080 g, 0.220 mmol), TSTU (0.105 g, 0.276 mmol), triethylamine (0.097
g, 0.963 mmol) and morpholine (0.024 g, 0.267 mmol), affording 0.009 g (9%) of the title
compound.

'H NMR (DMSO-ds) & ppm; 8.45 (d, 1 H), 8.35 - 8.42 (m, 3 H), 8.30 - 8.33 (m, 1 H), 7.54
-7.74 (m, 5 H), 3.55 - 3.76 (m, 6 H); RT (HPLC) 7.162 min.

Example 71
N-(2-Methoxyethyl)-3-[7-(4-methoxyphenyl)-3 H-imidazo[4,5-b]pyridin-2-
yl]benzamide hydrochloride
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In addition to their use in therapeutic nedicine, the
conpounds of fornula | as a free base or a
w@barmeastit i cal |y acceptable salt thereof, areP@l/SE2006/001114
useful as pharmacol ogical tools in the devel opnment and
standardi sation of in vitrolﬁgd in vivo test systens
for the evaluation of the effects of inhibitors of
GSK3 related activity in |aboratory animls such as
cats, dogs, rabbits, nonkeys, rats and mce, as part
@f the search for new therapeutics agents.
Ryar macol ogy Determ nation of ATP conpetition in
i ntil It gon Proximty GSK3b Assay. GSK3b
scintill gatNon proximty assay. The conpetition
'\ I\t S re carried out in duplicate wwth 10
gffiferent concentrations of the inhibitors in
cl dar-bottommcrotiter plates (Wallac, Finland). A

bi.oti nyl at ed i .substrate. . .
i R R L 1 APt P vt ph gt spttog Fepnesto -0
m R QM irhidezd[ ASLH]pyEe1e Qs [behtid acidvisbiatkdefom Example
[ concentration ' n assay .buffer

fina of 1 nMin a r
68GB 0= 0ign §-2§frimonelb IR ihet 051 RS axspadhy tieshrigméne (0.088 g, 0.87

kAR Slthosbifooy N0 RIORAL BRI AP ANBRINY 6015 8 ) of e

titlrepmppingl et hanol , 0.004 % Brij 35 (a natural

1 ter ,, 0.5 % er 5 Ny Th
R B i) § ks 726 b RS 2t (Poh Far-65 o . 2 0, 8.28
(A [FERIRNAT (e 9,6@,31“11%}4@9 n@ﬂnﬂﬁzﬁ?@@,b?ﬁ ME(Q? H),3.33-3.62
final concentration of 1 and assay volume 0 5
(mAST B, 3.3b(sbhH):vIS(APPROA#Al(M$ 1 at room t enper at ur e,
each reaction was term nated by the addition of 25 n
stop solution containing 5 mM EDTA, 50 M ATP, 0.1 %
Exhhiplom X- 100 and 0.25 ng streptavidin coated
Scintillation Proximty Assay (SPA% beads (Amersham
3-[B(f-Meghogypheny B3 imidaze (4 blpyridin-2-yllv@<2-pyrealiditedd i n
MO CIUA L counter (1450M croBeta Tril ux,
yl%*’l?%gnﬁﬁeﬂ@h%l@ﬁ@%n curves were anal ysed by
gon-1linear regression using G aphPad Prism USA. The

val ue of ATP GSK3b, used to cal cul ate the
Q N/\/N
| N
N
H

N

The title compound was prepared in accordance with the general method E using 3-[7-(4-
methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]benzoic acid (0.100 g, 0.289 mmol,
obtained from Example 68(b)), TSTU (0.105 g, 0.348 mmol), triethylamine (0.088 g, 0.87
mmol) and N-(2-aminoethyl)pyrrolidine (0.040 g, 0.348 mmol), affording 0.016 g (11 %)
of the title compound.

"H NMR (DMSO-ds) & ppm; 10.40 (s, 1 H), 8.96 - 9.06 (m, 1 H), 8.83 (s, 1 H), 8.37 (d, 1
H), 8.26 - 8.33 (m, 3 H), 8.04 (d, 1 H), 7.64 (t, 1 H), 7.48 (d, 1 H), 7.10 (d, 2 H), 3.80 (s, 3
H), 3.53 - 3.69 (m, 2 H), 2.92 - 3.07 (m, 2 H), 1.90 - 1.99 (m, 2 H), 1.76 - 1.89 (m, 2 H).
MS (APPI) m/z 442 (M+1)
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i nhibition constants (K;) of the various conpounds,
was 20 mMM The foll ow ng abbrevi ati ons have been used:
woRREoMasphol i nepr opanesul foni c aci d EDTA PCT/SE2006/001114
Et hyl enedi am net etraaceti c acid BSA Bovin Serum
Al bum n ATP Adenosine Tri phg}:‘phat e SPA Scintillation
Proximty Assay GSK3 d ycog synt hase ki nase 3
Resul ts Typical K values for the conpounds of the
E %efﬁ%t invention are in the range of about 0.001 to
XaXPBift 10, 000 nM Cther values for Ki are in the range
-@LCARR¢nYD)-PA(4-thehR hé'r@gbosﬂl‘ﬂniﬂ% 4130]py@l die 2-ifenFamide
Ngr% in tr@_rg?}-g(;e of agfc,)ut . 001 thE) ab]oplljsill 300%l
hydrgighleritle Speci nen results from assay. CLAIMS 1. A
conpound of forrmula | Rl is selected from hydrogen,
thal ogen, CN, CO2H, N2, Cral kyl, Q shaloal kyl, ORa, 10
NRbRe, C(O) NRjRe, CHZNRbRc, CH2ORh, SR and C(O) R
R2 an 4~ar A4 ndependent |y sel ected from hydrogen,
aho, , HNO , C a yl, Cl1- 3hal oal kyl, ORa, SO2NRbRc,
| C , CH2NRbRc, CH2ORh, SO2R and C(O R ; R3 and
5 har e 1T ndependently sel ected from hydrogen, d - 3al kyl
and G -3hal oalcyl; Ais aryl or heteroaryl, optionally
The ttis torhpduad wiistphepared in bcavbdancEhlith @iPddnefal mbthod ¥ ysing13-[7-(4-

o s S B AN, Bl
obt%%%% gﬂ;%ﬂi EXars$lP 88 (b UTSHURY. 185 ol €388 maR®), EhithyRarae 00.088 g, 0.87
mmol) and 3-aminopropionitrile (0.024 g, 0.348 mmol), affording 0.049 g (39 %) of the
title compound.

'H NMR (DMSO-djs) & ppm; 9.05 (t, 1 H), 8.80 (s, 1 H), 8.39 - 8.53 (m, 2 H), 8.25 - 8.35
(m, 2 H), 8.02 (d, 1 H), 7.72 (t, 1 H), 7.58 (d, 1 H), 7.18 (d, 2 H), 3.84 - 3.91 (m, 3 H), 3.50
- 3.62 (m, 2 H), 2.83 (t, 2 H); MS (APPI) m/z 398 (M+1).

Example 74
7-(4-Methoxyphenyl)-2-[3-(morpholin-4-ylcarbonyl)phenyl]-3H-imidazo[4,5-
b]pyridine hydrochloride

o)
o
N O
N \_/
l\
‘N
N h

The title compound was prepared in accordance with the general method E using 3-[7-(4-
methoxyphenyl)-3 H-imidazo[4,5-b]pyridin-2-yl]benzoic acid (0.100 g, 0.289 mmol,
obtained from Example 63(b)), TSTU (0.105 g, 0.348 mmol), triethylamine (0.088 g, 0.87
mmol) and morpholine(0.030 g, 0.348 mmol), affording 0.014 g (11 %) of the title
compound.

MS (APPI) m/z 415 (M+1)); RT (HPLC) 8.348 min.
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Y is selected fromZ, Cl-6alkyl, CH2ORd, and CH2Z, Z
is heteroaryl optionally substituted with one or nore
w@bho7ao48al kyl , G -6hal oal kyl, halo, C(0)R a, BCRRE2006/001114
C(O NRbRc or S(OnR1" , wherein said Cl-6al kyl or
Q ehal oal kyl is 20 opti onal llYS substituted by at | east
one CN, O Ra or NRbRc; Ra isS selected from hydrogen,
Cl- 3al kyl and C1-3hal oal kyl, wherein said Cl-3al kyl or
Cl- | oal kyl is optionally substituted with one or
Exaigple 31 3al koxy; Rb and R are independently sel ected
- ge-2-Bef(entthypipeftazi®aly)chrivoid 1] phenyl}-3 H-
7 (g%\gf{gal yl ,%e?eq(n sai.%llbgl- 6al ky}F)éong]g,-]gﬁal%}za\I kyl is
imiglaze [d/5ahpyridinedryidreghderidg t h one or nore CN ORa or
NRdRe; or Rb and Rc may, together with the atomto
ich they are attached, forma A, 5-, 6- or 7-
nbered heterocyclic ring containing one or nore
teroat@ne—sel ected fromN, Oor S, wherein said
eterocygTNc Ning is optionally substituted with one
al o, ORa, NRdRe, Cl1-3al kyl or Cl-3hal oal kyl,
h—Sai d G "al kyl or Cl-3hal oal kyl is optionally
furlher substituted with one or nore Cl-3al koxy; Rd

o 0H g PGB bl PELEE A ol R HRER e -
mefioxGptanght IF-midszahpt+ lgpaidin-2 silifbsnzol aideddi (0al A0hg, Or2&9 mrmol,

obaed o ey O TRTH oY s b DA Sl b nt AP, 057

?‘Q&f 1 Yifd [(£075 619.320 RhAH 1N ADrARE 0012 BYER) of the titl
% er ogtgrlg;rs‘&@g?}gct egl frogr]’n N O orﬁ]S, \f\,hegei n ggi d)0 e e

compowndocyclic ring is optionally substituted with one

| o,. Cl-3al - 3hal | i i.d
'HAMEIPRB ) et s S s E b Ry Y b S Fi e e 2
j tout 1gsh. 7068 ( - B3| ; 118 (d, J=8. )
7'?ug??gg%,lq%)iwéﬁt§| Kyl g?’ rlcq}-’) gﬁéf@%ﬁ j|<7(Hz)§ali ’Z:g-g?galjkglm 2
H)o} STLs 3R61 BADK 3166 opeh el 19 (0 d5d26 Hat Wi th one or

MEPASPISHi A M R¥Y).

Example 76
3-[7-(4-Methoxyphenyl)-3 H-imidazo[4,5-b]pyridin-2-yl]-N-pyridin-3-ylbenzamide
hydrochloride

O/
<}“\>
o )=
N
N H
| N
“~N
N5

The title compound was prepared in accordance with the general method E using 3-[7-(4-
methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]benzoic acid (0.100 g, 0.289 mmol,
obtained from Example 68(b)), TSTU (0.105 g, 0.348 mmol), triethylamine (0.088 g, 0.87
mmol) and 3-aminopyridine (0.033 g, 0.348 mmol), affording 0.019 g (13%) of the title

compound.
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Rl is G -3al kyl or Cil-3haloal kyl, said Cl-3al kyl or

Cl- 3hal oal kyl optionally substituted with one or nore
WORH7/0R48% aryl or heteroaryl, wherein said arpCT/6E2006/001114

het eroaryl is optionally substituted with one or nore

Cl-3al kyl, ORa, halo or ﬁ% is Cl-6al kyl or

Cl- (5hal oal kyl, wherein sai éi 1- 6al kyl or G -

hal oal kyl is optionally substituted with at | east one

R PR i B AT | Do .6
(d,??!ggsg 1Cﬁ§a8'>!'§k{801 i, sciﬂ)tgﬁttﬁ% 02Ndis) & t70832qt 1P8),3.63 (d, 1

€ or phar maceuti ¢ accep tab
H)sbl¥ét, 2 Hy 3. S@)L ?/éﬂémoﬁ B; 58 (tAPtPh)en/édeZ 2M+A)Aconpound of
the formula I : wherein Rl is hydrogen, hal ogen, CN,

N2 Crsal kyl, @ shal oal kyl, ORa, SO2NRbRc C( O NRbRc,

PhiFiNRABeal cohipelitibns SO2R or (O R ; R2 and R4 are
I ndependent |y sel ected from hydrogen, halo, CN, NOZ,

Ac@rd@gltiphe aspact of el pyesiert/inyeriorihersmmptted a phagpaFayesl

coP RGPy e ppet PN e Rl i fticall

acdpBbRIsaB| sslate of sblvamrof kalothefeof, dorame yd the@pé\teﬁﬁkai anyd/or treatment
substituted w.th one or nore %C‘ﬁalk yl, Ci1-
of eqniitinas R§prciater avitheelygogep s Ras3-S(O nR 1, sai d
Cl- 6al kyl or Q-ehal oal kyl optionally substituted by at
| east one O Ra or NRbRc; Ra is hydrogen, Cl1-3alkyl or
ThEteBperitomd Ray be wai mrrfmiulmﬂd@)lr ot a@n@h@‘h@mfmxample as a tablet,

T R
cofapofids YhaydhréphrdiialaahantionMiein@biusing pharmaceutically carriers or
diluents. Suitable daily doses of the compounds of formula I in the treatment of a mammal,
including man, are approximately 0.01 to 250 mg/kg bodyweight at peroral administration
and about 0.001 to 250 mg/kg bodyweight at parenteral administration. The typical daily
dose of the active ingredients varies within a wide range and will depend on various factors
such as the relevant indication, the route of administration, the age, weight and sex of the

patient and may be determined by a physician.

A compound of formula I, or a pharmaceutically acceptable salt, solvate or solvate of salt
thereof, can be used on its own but will usually be administered in the form of a
pharmaceutical composition in which the formula I compound/salt/solvate (active
ingredient) is in association with a pharmaceutically acceptable excipient, diluent or
carrier. Dependent on the mode of administration, the pharmaceutical composition may
comprise from 0.05 to 99 %w (per cent by weight), for example from 0.10 to 50 %w, of

active ingredient, all percentages by weight being based on total composition.

An excipient, diluent or carrier includes water, aqueous polyethylene glycol, magnesium
carbonate, magnesium stearate, talc, a sugar (such as lactose), pectin, dextrin, starch,
tragacanth, microcrystalline cellulose, methyl cellulose, sodium carboxymethyl cellulose

or cocoa butter,
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sai d Cl-6al kyl or Cl-6hal oal kyl optionally substituted
Wi th one or nore ORaor NRdRe or Rb and Rc may,
wo ogeiass with the atomto which they are att ap¢iEsE2006/001114
forma 4-, 5- or 6- nmenbered heterocyclic ring
contai ning one or nore heteﬁ? toms selected fromN, O
or S, wherein said heterocyclic ring is optionally
substituted with one or nore hal o, Cl-3al kyl or
Cl- 3hal oal kyl, said Cl-3al kyl or G -3hal oal kyl
optionally further substituted with one or nore

A @n(}ﬁﬁidéﬁby theRalvenfioh Bt 5Yi0 thatletep eijeaBlé Yorme TRE taB Lkt fapm
hydr ogen, Cl-6al kyl or Cl-6hal oal kyl, said Cl- 6al kyl

addHomllysnauiat & fisingierans ard/pymavibe eqatas (Eor axpRlesyigh @y enteric
cofflefy Bt W g e FEAeEl: T os ARGy iblByloBuBLAT, ©

het erocyclic ring containing one or nore heteroatons
selected fromN, O or S wherein said heterocycli¢ ring
The énvaﬁtwrbﬁlanhpyprgmg%?r@wg@%thwm@aﬁ?n Rhapgpcgutical

G R T S
phanmaceutizall}l a@aptable palt, Rhlvats dnyelvaig ef salGheBaf, kg herginbefore defined,

.Ci - 3hal oal kyl [ 1- 3al. kyl .. Cl- 3hal oal kyl
Wil PRy e e GBI R R Ol 5 koxy:
Rli s Cl-3al kyl or C1-3hal oal kyl, said Cl-3al kyl or

Cl- 3hal oal kyl optionally substituted with one or nore,
Ancrampiryof asphiappacepticah equapesition) of thinarentiondaatiinigeipblegolution

co%?@?ﬁ:ﬁé%pd@%gghﬁ gl?\%hjgérfn, %KIQ %E&x&%ﬁga%%{cwgg? ﬁ%@ﬁgﬁfe sHie sGlvate or
sol@itc@ifiahlothetept, ,aSRgﬁl'einbe‘lﬁi'd deémﬁ%megtstmmjwweté hmgﬁf li&easary, either

, : , N , O . \ , s.Cl- 3al ky].
sof i RPIGF D BRCRaTEacich Hias B SECet (i ] spRPORgn to abou
pHRand YFhER1I9 R stkEIMRREReId dissolution.

Medical use

Surprisingly, it has been found that the compounds defined in the present invention, as a
free base or a pharmaceutically acceptable salt thereof, are well suited for inhibiting
glycogen synthase kinase-3 (GSK3). Accordingly, the compounds of the present invention
are expected to be useful in the prevention and/or treatment of conditions associated with
glycogen synthase kinase-3 activity, i.e. the compounds may be used to produce an
inhibitory effect of GSK3 in mammals, including man, in need of such prevention and/or

treatment.

GSK3 is highly expressed in the central and peripheral nervous system and in other tissues.
Thus, it is expected that compounds of the invention are well suited for the prevention
and/or treatment of conditions associated with glycogen synthase kinase-3 in the central
and peripheral nervous system. In particular, the compounds of the invention are expected
to be suitable for prevention and/or treatment of conditions associated with especially,

dementia, Alzheimer’s Disease, Parkinson’s Disease, Frontotemporal dementia
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nis O0to 2; as a free base or a pharnmaceutically

acceptable salt, solvate or solvate of a salt thereof.
w@200x0¢@apound according to claim1 or clai m 2PCTWRE2086/601114

R1 i s hydrogen, hal ogen, CN, NO2, G -3alkyl,

d- shal oal kyl, ORa, SOZNRbRc1 éZ(O) NRbRc, CH2NRbRc,

CH2ORh, SO2R or C(O R ; Yha R4 are i ndependent |y

sel ected from hydrogen, halo CN, N2, Cralcyl, Ci-

po e B SN e QS e RS e

ass§ﬁ£@&h&ﬁoﬁ$tﬂ[ﬁrw logisSaliemenidpigindiahoal kyl ;A
i s phenyl or pyridyl, optionally substituted WI th one
or nore CN, C -6al kyI Cl1- 6hal oal kyl, hal o,

oSS0 SR PR B s

cofficdBasdldediNerRtion Raows syndasmg éﬁnﬂﬁ.‘émﬁ’al[bﬁyéas@ fpostencephelatic
Cl- 3hal oal kyl , said CLl-3al kyl_or, Cl-3hal gal kyl

PaSHEPTIFEY MT)SISERbe ﬁupmﬁe%naﬁy{)m@ 8D1F3% I\E@n@@r%&ﬁ Diggase,

d
s 19050 3 SRS By b 6 O RED i,
affe&dive Ida;bnhtsk depresicnpsdhinvphieyiasedgsitive disodden, 1hhur lme amir

RdRe or Rb and Rc may, together with the
Co‘&’iaﬁ?ﬁti"sq}ﬁ%ﬂc@ %hey are attached, forma 4-, 5- or 6-

menber ed heterocyclic ring contalning one or nnre
het eroat ons selected fromN, Oor S, wherein said
Futikarepadifiens ase pelenied omHha Hawp Fqnsisting of pademenipd siates, dild

CogitlD i, Lok Eobibte Wiericdy IBHOREY hep NOGIA ot
Desmgs Cognitiec Inpdifen@neNo Demanﬂa Gﬂd&aﬂghﬂm deﬂﬂleamdd Reuracagnitive
in ected from hydroge Cl:- 6a
g—a@ff rget@ajsﬁ%mffn@ay Hne s i s cognitic<s l%ﬁa%%ﬂtakwcular
deﬂnént Hélﬁé}ﬁial \Mﬂ?’ﬂ% b&&iés‘fe f’ro}fftdet a}?ﬁ%@l RmeBE §nc{:8ﬂ1rogéhetﬁ%lopec1a

e may, together w mto which are
an@ﬂ"yla‘:drmld Tyfpe dhdiabetes, digbetigrnegropathy and diabetes related isorders.

One embodiment of the invention relates to the prevention and/or treatment of

dementia and Alzheimer’s Disease.

Another embodiment of the invention relates to the prevention and/or treatment of

bone-related disorders.

The dose required for the therapeutic or preventive treatment of a particular disease
will necessarily be varied depending on the host treated, the route of administration

and the severity of the illness being treated.

The present invention relates also to the use of a compound of formula I as defined
hereinbefore, in the manufacture of a medicament for the prevention and/or treatment of

conditions associated with glycogen synthase kinase-3.
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menber ed heterocyclic ring containing one or nore

het eroatons selected fromN, Oor S wherein said
wheaeneaygl ic ring is optionally substituted wWCTSE2086/001114

or nore hal o, Cl-3alkyl or Cl-3hal oal kyl, wherein said

Cl1- 3al kyl or C*hal oal kyl is P tionally furt her

substituted with one or é%l 3al koxy; Rh is

hydr ogen, Cl1- 3a| kyl or Cl 3ha| oal kyl, said Cl-3at kyI

Cl- 3h I oaI k pt.i.onal | ubstit ut ed. wi.t ne,
In %BF n Sﬁf(ﬂflg&?‘t évg%m qrapyy aésrqdp g Ry preven’uon
unbQeh&b Bre%%béiﬁ@i‘nd%ﬁhﬁé toQhe Sohtralamaatdek "ihsra @&ﬁco Rad !y
substltuted with one or nore ; Rl is ary
"therapettioally/| showld be eprstwad decardimglr het er oaryl | s
optionally substituted with one or nore Cl-3al kyl,
OCRa, halo or CN, Rk is G- al kyl or Cl-6hal oal kyl,

The Riveativl 136 F%ﬁuhaésj fot'h esbtivddt IT tiebtnlepastd/@peevahii o oRBc oNEhisas
or O NRb Rmis Cl-3al kyl, optlonall%substltuted

assppigle awtm shvporenfntiag Sinaeon CehprFEALIIB exies) IQRPeAL,
1nc'h§d1rggp1%19%ﬁm 'neB Pf?sufcﬁ stgft?eé?%@'/o r%ﬁg&g? ﬁi‘é}d&) ?ﬁéaﬂﬁ ggfgcg ve

améunt/hfamnmpumnﬂ afdommnda hpstheretdbafare deforedc| ai m 2,
wherei nR1 i s hydrogen, SO2NRbRc, C(O) NRbRc, CH2NRbRc,

CH2 or SR ; R2 and R4 are i ndependently sel ected
N“F‘F‘B%h?}d‘\%gen hal o, Cral kyl, Cl1- 3hal oal kyl ,

In 264 ?1 C%r ogen: %_% ﬁ‘ﬁedﬁﬂg %%?WP?%?OFS@I 1?33 48 e
or & pbai‘hlatelmedl}xmot:bptdﬁe Sid'f thBEDE afeNIsdQusefull hslpharimad:aioglaal Rbols in

th%evgé%’p\'rﬁb&ﬁé s@n«%gla.%[ ztrooa%d zr? \r)z%cl) lte\ét SyS ems fE)r tthe evakiXatlon

of the effects of inhibitors of GSK3 related activity in laboratory animals such as cats,

dogs, rabbits, monkeys, rats and mice, as part of the search for new therapeutics agents.

Pharmacology

Determination of ATP competition in Scintillation Proximity GSK3 3 Assay.

GSK3p scintillation proximity assay.

The competition experiments were carried out in duplicate with 10 different concentrations
of the inhibitors in clear-bottom microtiter plates (Wallac, Finland). A biotinylated peptide
substrate, Biotin—Ala-Ala—GIu—GIu—Leu-Asp-Ser—Arg-Ala—Gly—Ser(PO3H2)-Pro-G1n-Leu
(AstraZeneca, Lund), was added at a final concentration of 1 uM in an assay buffer
containing 1 mU recombinant human GSK3p (Dundee University, UK), 12 mM
morpholinepropanesulfonic acid (MOPS), pH 7.0, 0.3 mM EDTA, 0.01% B-
mercaptorethanol, 0.004 % Brij 35 (a natural detergent), 0.5 % glycerol and 0.5 ng BSA/25
ul. The reaction was initiated by the addition of 0.04 nCi [y-*P]ATP (Amersham, UK) and
unlabelled ATP at a final concentration of 1 pM and assay volume of 25 ul. After
incubation for 20 minutes at room temperature, each reaction was terminated by the
addition of 25 pl stop solution containing 5 mM EDTA, 50 uM ATP, 0.1 % Triton X-100
and 0.25 mg streptavidin coated Scintillation Proximity Assay (SPA) beads (Amersham,

UK). After 6 hours the radioactivity was determined in a liquid scintillation counter (1450



Ra is Cl-3al kyl or Cl-3hal oal kyl, said Cl-3al kyl or

C -3hal oal kyl optionally substituted with one or nore
w@2003akd4exy; Rb and Rc are independently sel ecP€SE20061001114

hydr ogen, G -6al kyl or Cl-6hal oal kyl, wherein o said

Cl1- 6al kyl or C1-6hal oal kyl 'Eéo optionally substituted

wWith one or nore ORa or NRd or Rb and Rc nay,

together with the atomto which they are attached,

igBet, iy e OR RO RGE Stk BHE Sodp oy poprirrgesigsion

usif¥ GRphPREPSIR 1594 driket evA6Y 6F ATP biGSK $B,2Béd Bnaldulate the
substpltut ed with one or nore hal o, Cl-3al kyl or
inhiditi@hednstahte YK;) ofitherveiiousaingpo@idgalak 0 ubk. C1- 3hal oal kyl
is optionally further substituted with s one or nore
Cl- 3al koxy; Rd and Re form together with the atomto
Th¥WIRWitd ¥brévifiont haeRen ugdA-, 5- or 6-nembered
heterocyclic ring containing one or nore heteroatons
MQRS ect Mgrhobingpxppagesitiosic agifer ei n sai d heterocyclic

ing i ] I Lf.yted with one or nore hal o,
E ﬁsal éﬁﬁ%@ﬂ@m%ﬁ%&%ﬁ%%ﬂ wherei n said Cl-3al kyl or
BS@1- 3haBewh Kytum Albaptihonal |y further substituted with
one 0 xr nore Cl- Sailkoxy; Rh is hydrogen, C1-3alkyl or
ATR1 - 3hafrdenogipe Trighpsphete- 33| kyl or C1-3hal oal kyl; Rk is
1- 6al 10k; ] I , optionally substituted
S]Pl\%ith atgé{%ltélgéélfgﬁ(g&%il\?%é%{ NRbRc, or C(O NRbRc; S as a
GSK3ee b@msogan syntbhserkisasedt i cal |y acceptable salt,
sol vate or solvate of a salt thereof. 5. A conpound
according to claim1 or claim2, wherein RL is
S2NRbRc, C(O) NRbRc or CH2NRbR R2, R3, R4 and R5 are
Refygdrogen; A is phenyl or pyridyl, optionally
substituted with one or nore CN, G- al kyl, halo, ORk
Typical K; values for the compounds of the present invention are in the range of about

0.001 to about 10,000 nM. Other values for K; are in the range of about 0.001 to about
1000 nM. Further values for K; are in the range of about 0.001 nM to about 300 nM.

Table 1. Specimen results from assay.

Example no K; (nM) n
2 124 2
6 31 3
7 44 3
9 254 2




C(O NRbRc, wherein said C -6alkyl is optionally
substituted by at |east one NRoRc; Rb and Rc are
wo paependent |y sel ected from hydrogen or Cl- 6aPRI/BE2006/001114
wherein said Cl-6al kyl is optionally substituted with
one or nmore NRdRe or Rb and ﬁé may, together with the
atomto which they are atta& d, forma 6-nenbered
het erocyclic ring containing one or nore heteroatons
CL?.EI'\/IgCted fromN or O, wherein said heterocyclic ring
f ptionally substituted with one or nore Cl-3al kyl;
1. RdoRpsirdefitoiiila f 0get her with the atomto which they
are attached, a 6-nenbered heterocyclic ring
contai ning one or nore heteroatons selected fromN, O
or S; Rk is Cl-6alkyl or ,Cl-6hal oal kyl; as a free base
or a pharmaceutically acgeptable salt, solvate or
solvate of a salt there 6 N\ conmpound according to
claiml, wherein RL is T\ﬁgm hydr ogen,
hal ogen, CN, CO2H, N2, C(0) NR bR,
CH2NRbRc, CH2ORh, SO2R atd C(® R ; R2 and R4 are
i ndependently sel ected from hydrogen, halo, CN, NO2, O
p Ra, SO2NRbR, C(O NRbRc, CH2NRbRc, CH2ORh, SO2R and
C(OR ; R3 and R5 are independently selected from
whixg ogen, Q‘al kyl and Q shal oal kyl; Ais aryl or
het eroaryl, optionally substituted with one or nore
x &N, CO2H, Qeal kyl, Cl1- ehal oal kyl, halo, C(O Ra, 0 RK,
O)NRbRc or S(OnR'1, wherein said Cl-6al kyl or Cl-
6ha| O%Ray is optionally substituted by at |east one
0) or NRbRc; Y is selected fromZ, Cl1-6alkyl,
, and CH2Z; Z is heteroaryl optionally
4 Red with one or nore CN, Gi-6al kyl -
od| kyl, halo, C(O)NR bRc or S(OnR 1, wherein said
- 6aﬂ%y| orYQ ehal oal kyl is optionally substituted

R! is selected from hydrogen, halogen, CN, CO,H, NO,, C;-3alkyl, C;-shaloalkyl, OR?,
10 SO,NRPR®, C(O)NR'R®, CH,NR’R®, CH,OR", SO,R! and C(O)R’;

" R*and R* are independently selected from hydrogen, halo, CN, NO,, Ci-salkyl, C;-
shaloalkyl, OR?, SO,NRR®, C(O)NR'R®, CH,NR"R®, CH,OR", SO,R' and C(O)R’;
R3 and R’ are independently selected from hydrogen, C;-salkyl and C;-shaloalkyl;

A is aryl or heteroaryl, optionally substituted with one or more CN, CO,H, C;-galkyl, C;-
is  ghaloalkyl, halo,C(O)R?, ORY, C(O)NR"R® or S(0),R™, wherein said C;.ealkyl or Ci-

shaloalkyl is optionally substituted by at least one CN, OR® or NR’R’;

Y is selected from Z, Cy_alkyl, CH20Rd, and CH,Z;

Z is heteroaryl optionally substituted with one or more CN, C;-salkyl, C;-shaloalkyl, halo,
C(O)R?, OR¥, C(O)NRPR® or S(0),R™, wherein said C;_¢alkyl or C;-ghaloalkyl is
20  optionally substituted by at least one CN, OR® or NR"R’;

R? is selected from hydrogen, C;.salkyl and C,_shaloalkyl, wherein said Ci_salkyl or C;.
shaloalkyl is optionally substituted with one or more C,_salkoxy;
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by at least one CN, O Ra or NRbRc; Ra is selected from

hydr ogen, C1-3al kyl and C - 3hal oal kyl, wherein said
w@Reo3ahdeys or Cl- 3hal oal kyl is optionally subBCT/SE208€1001114

with one or nore Cl-3al koxy; Ro and R are i ndependently

sel ected from hydrogen, het ?%é;aryl , Cl-6al kyl and CI.

6hal oal kyl , wherein said Cl | kyl or C1-6hal oal kyl

opti onaIIy substituted with one or nore CN, ORa orNR

R’ dIrRFE@ b inoapeepDGsolqeka fr Sy S en’ hiddragn T, 21 R Sy "

5haﬁ%h®'1 %é?ém Gaid t:n gaué}qra}r @1 Pl 18NS SFtioRPILsuUbE1atcaati8 Bne or

sel écted f rom N wherein said heterocyclic

mord @Y, OB" @leRdhaDIy substltut ed with one or nore hal o,
ORa, NRdRe, C1-3alkyl, wherein said Cl-3alkyl is

R® a:pﬂ Rbmajr,lt(ygaﬂwr whidrthe stost totvettigithey aie aBacheds fomraeh-C3t, 6- or 7-

Rd d R d
e e P R o TR TP . O or S,
wh%lmk&qy‘s!ter%ycﬁé nﬁ%?a&ﬁidﬁéﬂ éu%sﬁtﬁfeﬂ Qe dné oF whsd hilbl GRE, NRR®,

one or ‘nore and Re may, together Wit R

C taileylavr Enhatpalifyil, cwhqrﬂeyalér(“e 3@1#1/1312 lﬁ?edhalmikyhlgomonagy furgher
S“‘?‘?&Plgedh‘@ nber eorln(;}g é1r3€9ﬁ%( l.Lic ring containing one or

oS d fromN Oor S wherein said

I.S . optional I
Ros rnif GpdeplfP st R okl Ga I St Gpegein
salﬁ:t'x B0 O %ha@iaﬂ%h@é @’iiolﬁéﬂ'ly $u$)st‘ﬂﬂtet1 @it dr¢ o idr& OR®; or
substituted wth one or nore Cl-3al koxy; Rh is

R¢ Iaﬁ&i ROAG toé@the%@dllﬁlyt!he HonEh-vatlah @Y kel attasiRlddfoeh-a3R] KYb- or 7-

Cl1- 3hal oal kyl , optionally substituted with one or
memhe@dchﬁtes@dykbe(yng gantyigingbng af wepfe hetergtomp a¢1@<a¢d<§wm N,Oors§,

wl\%fle{lrﬂsaéc@%légf%rlpc clic ?&%oﬁ@%ﬂggg\r&ﬁu&ﬂt&lﬁp@e lr% éﬁ&? $ibhio! 0, _3%ﬁ(y1 or

C e 6AN, \Sl@dréinaﬁﬂdlClqﬁlktlledr&l‘lghﬂyziﬂcylas optidnatin Iﬁlr;her substituted with

substituted with one or
one or more C;.3alkoxy;

R® is hydrogen, Cy.salkyl or C;_shaloalkyl, said Cysalkyl or Cyshaloalkyl, optionally

substituted with one or more C;alkoxy;

Rlis Cisalkyl or Cyshaloalkyl, said C;.salkyl or C;.shaloalkyl optionally substituted with

one or more OR?;

R/ is aryl or heteroaryl, wherein said aryl or heteroaryl is optionally substituted with one or
more Cysalkyl, OR? halo or CN;

R¥is Cisalkyl or C;.¢haloalkyl, wherein said C;.¢alkyl or Cy.¢haloalkyl is optionally
substituted with at least one CN, OR?, NR°R®, C(O)NR®R® or NR°C(O)R’;

R™ is Cy.3alkyl, optionally substituted with at least one halo, CN, OR?, NR°R® or
C(O)NR°RY;
nis 0to 2;

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.
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nore Cl-3al kyl, ORa, halo or CN, Rk is Cl-6al kyl or
Cl- 6hal oal kyl , wherein said Cl-6alcyl or Cl-6hal oal kyl
w0 2000fptd46mal | y substituted with at | east one QCT/ORAEGI01114
NRbC(O) Rc; Rmis Cil-3al kyI optionally substituted
with at |east one hal 0, g‘«’a NRbRc or C(O) NRbRc; n
is 0to 2; as a free base o} a pharmaceutically
accept abl e salt, solvate or solvate of a salt

ereof d according to claim1, wherein Rl
2. Bﬁg%ﬁh??% E‘;ﬂr ogen, hal ogen, CQ2H, NC2, ORa,

SOZNRbRc C(O NRbR, CH2NRbRc, CH2ORh, and SQ2R ; R2
and R4 are independently sel ect ed from hydr ogen, hal o,
ORa, SO2NRbRc, C(O N NROR, CH2ORh, and
SO2R*; R3 and R5 are mt{y selected from
hydrogen, G - 3al kyl k| Ais aryl or
het eroaryl, optionall d with one or nore
CN, C2H, G -6al kyl, Cl- ehakoal &/l , hal o, C(0)R a,
ORk, or C(O NRbRc, wherein id Cl-6al kyl or
Q ehal oal kyl is optionally bstituted by at | east one
CN, 0 Ra or NRbRc; o Y is selected fromZ, Cl1-6alkyl,
whesspoRd, and CH2Z; Z is heteroaryl opti onal ly
substltuted with one or nore CN, G -6

R' tsdx\ydmg@y,l halagan.d;N.G{O). RV rclsb@yﬂml ?Rw»SéE)zNRquQ(@)NR"N
Igﬂm s R Eaé d

¢ hy ggd sgrone2 @:55 orLilegf:l ogg [ )s( :gl :::Itégtsr om

R* a‘ggmgﬁe?ﬁdeé??n%} gelg‘% qd%c%l%?/’?r gs op{ % ona da &3, -

sha$ealligl] ORY, SO, MRERF, O(B)NK RIICE,NR R3OV, SOZIRbindr@(ORQJ
are independently sel ected from hydrogen, heteroaryl,

R> Gld ﬁahﬂé}ihde%&‘iheﬁﬁy selected from hydrogen, C;-salkyl and C;-shaloalkyl;

A is aryl or heteroaryl, optionally substituted with one or more CN, Ci-salkyl, Ci-
chaloalkyl halo, OR¥, C(O)NR"R® or S(0),R™ , said C;_salkyl or C;-ghaloalkyl optionally
substituted by at least one OR® or NR’R’;

R? is hydrogen, Cysalkyl or Cy.shaloalkyl, said Csalkyl or Cishaloalkyl optionally

substituted with one or more Cj.salkoxy;

R® and R® are independently selected from hydrogen, C;alkyl and C;.¢haloalkyl, wherein
said Cyealkyl or Cyghaloalkyl optionally substituted with one or more OR’or NRR® or

R® and R°® may, together with the atom to which they are attached, form a 4-, 5- or 6-
membered heterocyclic ring containing one or more heteroatoms selected from N, O or S,
wherein said heterocyclic ring is optionally substituted with one or more halo, Ci.3alkyl or
Ci.shaloalkyl, said Cy_salkyl or C;.shaloalkyl optionally further substituted with one or

more C;_salkoxy;

R? and R® are independently selected from hydrogen, Cy.¢alkyl or C;.¢haloalkyl, said C;.
galkyl or Cy.¢haloalkyl optionally substituted with one or more OR?; or

R and R® may, together with the atom to which they are attached, form a 4-, 5- or 6-

membered heterocyclic ring containing one or more heteroatoms selected from N, O or S,
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6hal oal kyl, wherein said Cl-6al kyl or Cl-6hal oal kyl is

optionally substituted with one or nore CN, 0 Ra orNR
wolRw7/0em3Rb and Rc may, together with the atonPCDSEdDOIN1114

they are attached, forma A-, 5-, 6- or 7- 0 nmenbered

heterocyclic ring containing ne or nore heteroatons

selected fromN, Oor S wh % in said heterocyclic

ring is optionally substituted with one or nor e hal o,

ORa, NRdRe, Qal k wher is
Whgﬁ’tni B qteiyoqylg}lg Ha I%QPSQ{@ YLﬁUB eg pyi GQF mpgs hale;Crsalkyl or

Ci. %ﬁkﬁﬂé&é ,saﬁctlag ﬁ?r @grﬁa%slué}g@ﬂggwﬁmﬁgasﬁs&ﬁaea 2 one or

mo&a(llmlkoay, Cl 6ha| oaI kyl optionally substituted with
one or nore ORa; or Rd and Re may, together with the

R" athydrdgen vVihiakkyt tred shalealkylt seidh €lzallfyd onCasiilqallsA ppidenally
7- menbered heterqcyclic ring containing one or nore

Suh%*é%@d’éﬁb%%é?@&%@@%?’@m Oor S, wherein said

TR e = LR .

k. or Cthal oaI kyl is optionally further
Onegl}}brg@ltut éd with one or nore Cl-3al koxy; Rhis

rygfg g%g 0Z ll,%?/l:l%?glgp 1|do§é I Fg&é@g@'ﬁgo tlﬁgél% tﬁ%stﬁ@ﬂe&Wﬁh one or

moE’eJCﬁgaﬁdylfﬁdeia}oo&Rli s Cl-3al kyl or CI-3hal oal kyl,
said G -3al kyl or Cl-3hal oal kyl optionally substituted

RF (EJkaHk?EOIO(Cl JeloglkPRaptidally Suistitbed with atdeast one CN, OR?, NRR®, or
Cl- ghal oal kyl , wherein sald Cl-6al kyl or Cl1- 6hal oal kyl
C(@)N%aﬁu onal |y substituted with at | east one CN, ORa or
NRbC(O)Rc Rmis Cl-3al kyl, optionally substituted
R™i§ Chsadityl epiionalbnabptifitied “@ﬂﬂ at st onRiRBiRe C ORG, NR'R® or

C((g@ﬂi{RbRcf as a free base or a pharmaceutically
eptabl e salt, solvate or solvate of a salt thereof.

nis 0to2;

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.

3. A compound according to claim 1 or claim 2, wherein

R! is hydrogen, halogen, CN, NO,, C;-salkyl, Ci-shaloalkyl, OR?, SO,NR°R®, C(O)NR'R’,
CH,NRR®, CH,OR", SO,R! or C(O)R};

R? and R* are independently selected from hydrogen, halo, CN, NO,, C;-salkyl, Ci-
shaloalkyl, OR?, SO,NRR®, C(O)NRR®, CH,NR°R®, CH,OR”, SO,R and C(O)R’;

R? and R’ are independently selected from hydrogen, C-salkyl and C;-shaloalkyl;

A is phenyl or pyridyl, optionally substituted with one or more CN, C;-¢alkyl, C;-

¢haloalkyl, halo, ORX, C(O)NRR® or S(O).R™ , wherein said Cy.alkyl or C;-ghaloalkyl is
optionally substituted by at least one OR® or NR’RS;

R? is hydrogen, C;.salkyl or C;.shaloalkyl, said C;.salkyl or Ci.shaloalkyl optionally

substituted with one or more C;_salkoxy;
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8. A conpound according to claim1l, whereinis Rl is

sel ected from hydrogen, CO2H, SO2NRbRc, C( O NRbRc,
w@ERRRpRss and SO2R1 ; R2 and R4 are i ndependePtT/§E2006/001114

sel ected from hydrogen, C(O NRbRc, CH2NRbRc, and

SO2R1; R3 and R5 are hydrog??' Ais aryl or

heteroaryl, optionally subs %ut ed wth one or nore

CN, CO2H, G -6alkyl , halo, C(OR, 0 Rk, C(ONRbRc or

S Rm., . whe d | ti
R® ST e ddsonap s 58 S S o, O BBV dptostip; e
said € %Ikﬁ%rtfl ORI dalkyTls @(ﬁ oty subkiZRd wit\ehe@risdore OR*9r NRdR or

het eroaryl optionally substituted with one or nore CN,

b r h n
R &@%h& t,o V\f@er elrn sa{%gn {CQ,?V S‘ZA El)%f' g&sgt%%ﬁdomﬁ%g@ SERE-
mesnHesddi ltewrmycm tihg oorgainingrpe er Moredwitdronyms 2edrid fiow N or S,
ar e in endently selected fro dr. het e
i BTGy ohc hen s pRvnsy SSRGS oy g R L syt or
Ci §h‘c@§cﬂk§1 Wy BGeidshid G]'}@lk?f or' @) ﬁal@ﬂ(yl@éptﬂfnafl?ﬁﬁﬁler QubRtuted with
Rc may, together wth the atomto which they are

onammor@e@malﬁchyna A-, 5-, 6- or 7- nenbered

heterocycllc ring contalnlng one or nore heteroatons
Rsied 88 tedndepandenfly @aletrtecsfromwmgnn,s(émdlkmb@re(ﬁmshgdoaﬂw wherein

<G AT AT o e
R o S W A R B e
mén?&%cﬁﬁa‘ier&y‘cﬁc hﬁ§ cé‘ﬂt@iﬁlﬂg%n%k flrd MEtoALRs blE@EA ﬁ'gm N OorS,

forma 4-, nbered heterocyclic ring
wheosit sdich hﬁgrogyrélccﬂngrt@ pptlcm@tl]e pahatioias wigh eeg @dnéte élﬁiohﬁmﬁlkyl or

C %aé?aé.‘qﬂ \géergméi%(s%lrg%i St 6; Egl‘éllﬁl!@{l is étlcl%\aﬁg lﬁgrg{e;? gl.lrl]bas 1Yuted with

one or more Cy_salkoxy;

R is hydrogen, C;salkyl or Cy_shaloalkyl, said Cy.3alkyl or C;.3haloalkyl optionally

substituted with one or more C;.salkoxy;

Rlis Ci.3alkyl or Cyshaloalkyl, wherein said C;salkyl or Cy.zhaloalkyl is optionally

substituted with one or more OR?;

R’ is aryl or heteroaryl, wherein said aryl or heteroaryl is optionally substituted with one or
more Cisalkyl, OR? halo or CN;

R¥ is Cy¢alkyl or C;haloalkyl, optionally substituted with at least one CN, OR?, NRPR® or
C(O)NR°R%;

R™ is Cysalkyl, optionally substituted with at least one halo, CN, OR?, NR"R° or
C(O)NR'R%;

nis0to2;

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.

4. A compound according to claim 1 or claim 2, wherein
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substituted with at | east one CN, ORa or NRbC(O) Rc; as

a free base or a pharmaceutically acceptable salt,
walwatl@3or solvate of a salt thereof. 9. A coP@QDSEZH06/001114

according to any one of clainms 6 to 8, wherein Ais

phenyl or pyridyl. 10. A co gund according to claim1

or 2, wherein R3 and R5 is ﬁg rogen. 11. A conpound

according to claim10, wherein Ais heteroaryl. 12. A

R 3%%&@??&%%@&%% SR O a1
R B0 b prendedesdeatie Felite ompthees. i CRRID S HkAGRE

3ha%a11%(1%RR1:(o NM"}@f@HENR%wdcﬁ}oﬁ%wéoﬂi’ Q ehal oal ky!
is opti onaIIy substituted’ by at |east” one CN, ORa or

3 gonmpound according to claim 13, wherein
R'g 's\gilkl)g grre)]ﬂ drdg phenyl 15. A conpound according to claim

A ﬁggpg é‘élr 8@&1 dp&onaglrgl Sy sftltutﬁcilwgt?{%?%i)o%fo%w é?—t;a(ﬂgﬁ, 195150, OR* or

C(Omxmpﬁm Cyhdsyebpticallg sebstifaddyl atilésopiel ORFadr NR RS,
substituted by at | east one CN, ORa or NRbRc; 16. A

R* &P0PAKYH0RC Hhﬁl@hlltgl 5484, @amg(ﬂo% CYh26Lky oﬁtlbﬁauKl subst1tuted with
substituted wth kyl, "halo or C(O

onq gr marecerspdgry accordl ng to claim 16, wherein A | s
substltuted with ORK and Rk is Cl- o 6alkyl. 18. A
R codBS ensdndapendediin gelccztectframrhyﬂmgew%rselkml CR Gl&haiealhyll, wherein

soif 1. 6@%0?&3” aqﬁiﬁéﬁsr dw%slﬁ%@;“éwgéevwﬁf i el RN o

Rl 3, RSl e BerRn L Bl St S OBV 295

membered heterocychc ring containing one or more heteroatoms selected from N, O or S,
wherein said heterocyclic ring is optionally substituted with one or more halo, C;.salkyl or
Ci.shaloalkyl, wherein said C;.salkyl or Cy.shaloalkyl is optionally further substituted with

one or more C;_salkoxy;

R? and R® form, together with the atom to which they are attached, a 4-, 5- or 6-membered
heterocyclic ring containing one or more heteroatoms selected from N, O or S, wherein
said heterocyclic ring is optionally substituted with one or more halo, C;.3alkyl or C;.
shaloalkyl, wherein said C;.salkyl or C;_shaloalkyl is optionally further substituted with one

or more C;salkoxy;
R" is hydrogen, C salkyl or Cy.shaloalkyl;
R’ is Cpsalkyl or Cyshaloalkyl;

Ris Ci.salkyl or C;¢haloalkyl, optionally substituted with at least one CN, OR?, NRbRc, or
C(O)NR®RS;
as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.

5. A compound according to claim 1 or claim 2, wherein

R! is SO,NRR®, C(O)NR°R® or CH,NR"R;
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said Cl-6al kyl is optionally substituted with one or
nore CN, ORa or NRdRe; or Rb and Rc may, together with
wo b@7at@ss t o whi ch they are attached, form a APCT/SE2006601114
or 7- o nenbered heterocyclic ring cont ai ni ng one or
nore heteroatoms selected frggN or O wherein said
heterocycllc ring is optlon]Hy substituted with one
nore hal o, ORa, NRdRe, Cl-3al kyl, wherein said

IgCRs%g%%gé{b%ggﬁﬁ%ggalIy further substituted with one

y; Ra is Cl-3al kyl, wherein said
Cl- 3al

A EphEy St pitdhy RuloR R el ‘n%?oaé“a{r%g%”@ Hicylphalo, OR* or
C(@t)NK\’R%wwbﬂeﬁikatdﬂeysaﬂayelsaipha@il@%ubitﬁﬁt@a By ar RRABRE RARS;

heterocyclic ring containing one or nore heteroatons

b .
R ?ﬁg ;?@nfgﬁeﬂknaép%ﬁaéﬂﬂ\%ﬁgﬁéfﬁ ﬁH%lqwa%an Ff %P eangyl é}&%ﬂ;sgﬂ;lisélkyl is
opt@Ritly: substidutiRl ivith Ofte Bainkie NRR°OE - 3hal oaI kyI 2 1. A
conpound according to claim20, wherein Rlis methyl.
R°23ad RAnragmmgemhelr witle theditang td which diegnatdatidshat, Erth d:@ nﬁmbered
are Ais sub}tltuted Wi th o§e or

el TR g QR R b ST o LN Do k piherein said
heRskyBlic ARdisRpiib tsﬁﬁsrut&%d Rith R8e 8f RBILE,. ?Qﬁéerf:h they are

attached forma 6- menber ed heterdcyclic

hg R ¢OH, %g:au{égw@tﬁ d@eﬁoms @mﬁfgﬁﬁ@%& q%hé&'ae&&%&bp{eam

el n sai et erocy ring I s optiona
he‘s:mwcﬁm g cbnidining one oomoredreterdebdros sebictQfrdy N, @ or S;
C| 3hal oal kyl, said Ci1-3al kyl or C1-3hal oal kyl
Rrap€i.aiial oy Cf. glraldaﬁ{ylsubst ituted with one or nore
C1- 3al koxy.

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.

6. A compound according to claim 1, wherein

R is selected from hydrogen, halogen, CN, CO,H, NO,, OR?, SO,NR'R®, C(O)NR’R®,
CH,NR"R®, CH,0R?, SO,R! and C(O)R’;

R? and R” are independently selected from hydrogen, halo, CN, NO,, OR?, SO,NR'R®,
C(O)NR"R®, CH,NR"R’, CH,OR!, SO,R! and C(O)R;

- R? and R® are independently selected from hydrogen, C;-salkyl and C;~shaloalkyl;

A is aryl or heteroaryl, optionally substituted with one or more CN, CO,H, C;-salkyl, C;-
shaloalkyl, halo,C(O)R? ORY, C(O)NR"R® or S(0),R™ , wherein said Cy.¢alkyl or C;-
shaloalkyl is optionally substituted by at least one CN, OR® or NR°R®;

Y is selected from Z, Cy.alkyl, CH,OR®, and CH,Z;

Z is heteroaryl optionally substituted with one or more CN, C;-galkyl C;-shaloalkyl, halo,
C(O)NRPR° or S(0);R™ , wherein said Ci.salkyl or Ci-shaloalkyl is optionally substituted
by at least one CN, OR® or NR’R®;

R? is selected from hydrogen, Cysalkyl and C_shaloalkyl, wherein said C;.salkyl or C;.
shaloalkyl is optionally substituted with one or more Cj.salkoxy;
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23. A conpound according to claim 22, wherein Ais

substituted with ORk or C(O NRbRc 24. A conpound
w@ewandi4sg) to claim23, wherein Rk is Cl-6al kyPCT/282006001114

compound according to claim 24, wherein RK is nethyl.

26. A conpound accordi ng tolgéain123, wher ei nRb and Rc

are i ndependently sel ected from hydrogen, Cl-6alkyl

and G -6hal oal kyl, wherein said G -6al kyl or

v»Cl: 6hal oal kyl. i s optiopall ubst it uted w.th. one
R i B B iRgasp iy At Bpm by RS Rtk G fnd e,
6ha‘l<5hﬂg/}@,tvﬂmréiﬁ s¥ICE Ralkieyt GilsRal ddlkyl ©peienallyGubatAutéd with-one 6r more
or 7- nenbered heterocyclic ring containing one or
CNrbie ondeRo# ons sel ected from N, Oor S, wherein said
bheterocycl icring is optionally substituted with one
R’ end Rbmey Hagather OFth thimRdReto vadiiclBtiek gte attacted, Bimalach) kyb- or 7-

erei.n, sai d.Cl-3al kvl. or Cl-3hal.oal kyl is.optjgna
mefhrsP T Tie Bertipe oahdt BPRIBRESYmb SpigBid B88 b s
wHe R QiR t@66Widirg i¢ Sptidnallyrsubetituvdderiei shoR¥? nddie hife, OR®, NRR®,
together with the atomto which they are attached,
Cisadkyh whegein sgid Gysaliyhis pptienadly father selstifuted with gne or more Cy.
aining one or nore heteroatons selected fromN or
), “Wherein said heterocyclic ring is optionally

asubstituted w oY - DI, r 3ah k .
R THER e Pty S1E P8 RGBS i gebhlonlio, wheren
said W gl 1w €4 sl bk @l ieotionaldy subfHltuidlvikitxahe 62 8nord\OR?; or

conmpound according to any one of clainms 22 to 27,
R‘vhERE] Kinil, dtherSAtEHE afbnt fooMhibiatheg ar atfetlddd ferf)NR, HIR6- or 7-
and CH2NRbRc. 29. A conpound according to claim 28,
mepherasi hsteracyickc TROpNRpIRIEONe CHRRIRESToAwS Fijedphifrpw N, O or S,
i OFLAFo Mgl B AUBESHIFER AERER Cuatytor
C,slivaAkyij wiereinsaidrCnpikgl dred,ghdailiyiss spticnaily durflreo sabistiimted with

O wherein said
one or more Cj_salkoxy;

3d.

R® is hydrogen, Cy.salkyl or C)shaloalkyl, said Cysalkyl or C).shaloalkyl, optionally

substituted with one or more C;_salkoxy;

R'is Cisalkyl or C;_shaloalkyl, said C.salkyl or Cyshaloalkyl optionally substi‘;uted with

one or more OR?;

R is aryl or heteroaryl, wherein said aryl or heteroaryl is optionally substituted with one or
more Cpsalkyl, OR?, halo or CN;

R¥is Cisalkyl or Cyghaloalkyl, wherein said Cj.¢alkyl or C;_¢haloalkyl is optionally
substituted with at least one CN, OR® or NR’C(O)R’;

R™ is Cy.salkyl, optionally substituted with at least one halo, CN, OR? NRR° or
C(O)NR'RS;
nis 0 to 2;

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.
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heterocyclic ring is optionally substituted with one

or nore halo or CralUcyl, wherein said Cl-3alkyl is
wopio7omaBs y further substituted with one or noOPEI/SE2006/001114

Cl- 3al koxy. 30. A conmpound according to claim1,

sel ected from 29

7- (4- Met hoxyphenyl ) - 2- {4- [(z} met hyl pi perazin-1-yl)sul f

onyI ] phenyl } - 3Hi m dazo[ 4, 5- ]pyridi ne hydrochl ori de;

7 éﬂ?poelﬂgagﬁé?fﬁ SIS T oY1 G he hydrochl of | de;
R § ylopta TR poens COF R Wecp ¥ SORSRFE Flammne,

}gmmc @}Bbkdea d SO:R};

( 3- et hoxyphenyl) 2-{4-[(4-nmethyl pi perazin-|-yl)carb

2 a Ic bpc

At R it S R By

CH R?;QHQDR ,amldl-SOerazo[ 4,5- & pyridine hydrochl oride;
7-(4-Metlioxyphenyl)-2-[4-(piperidin-I-ylnmethyl)phenyl

R3 hn@RMajerthdbpaaieatld selbdqayd frolinredivges,athatkyl stel C-shaloalkyl;
4-[7- (4- Met hoxyphenyl )-3 H i m dazo[ 4, 5-

A @lg'lloﬂ héterda Ig,ll loptidhdE-saBdtiied Fith-on beib ¢Re0oM) esalkyl, C)-

rochl ori

6hai°"{1k5d{ Halo, MDA QR p o SLPRIRR)) W@?%é@lqlpwr}m%hgl@al@yl is
opfibd Ay SLATERAPIVARASTHI N, SRR 4. 5 271 Py dine

Yﬁsaiéc%ﬁg”? RO AR T LAy P
L e

C(O)NRR® or S(0),R™ , wherein said C;.salkyl or C;-ghaloalkyl is optlonally substituted
by at least one CN, OR® or NR°R%;

R?is selected from hydrogen, C;.3alkyl and C;shaloalkyl, wherein said C;salkyl or C;.
shaloalkyl is optionally substituted with one or more C;salkoxy;

. R® and R° are independently selected from hydrogen, heteroaryl, C;.¢alkyl and C;.

¢haloalkyl, wherein said C;.¢alkyl or Ci.ghaloalkyl is optionally substituted with one or
more CN, OR? or NR°R®; or

R® and R® may, together with the atom to which they are attached, form a 4-, 5-, 6- or 7-
membered heterocyclic ring containing one or more heteroatoms selected from N, O or S,
wherein said heterocyclic ring is optionally substituted with one or more halo, OR?, NRYR®,
Ci.salkyl wherein said C;salkyl is optionally further substituted with one or more C;.
salkoxy;

R? and R® are independently selected from hydrogen, C;.salkyl or Cy.¢haloalkyl, said C;.
ealkyl or Cy_ghaloalkyl optionally substituted with one or more OR?; or

R and R® may, together with the atom to which they are attached, form a 4-, 5-, 6- or 7-
membered heterocyclic ring containing one or more heteroatoms selected from N, O or S,

wherein said heterocyclic ring is optionally substituted with one or more halo, C;.zalkyl or
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4-(2-{4-[ (4-Methyl pi perazin-1-yl)carbonyl]phenyl}-3
H i m dazo[ 4,5- ]pyridin-7- yl)benzonitrile
wh e oohBor i de; PCT/SE2006/001114
7- (4- Met hoxyphenyl ) - 2-[ 4- (nor phol i n-4-yl met hyl ) phenyl ]
-3 Himdazo[4,5- [pyridme IT glrochl ori de;
2-{4-[4- Met hyl pi perazin-| -yl ?carbonyl ] phenyl }-7-[ 3-(no
r phol i n- 4- yhnet hyl ) phenyl]-1 H

i,m d 4
S Ta b Ry o £ ke aptiepey fares et vih
ond br Bbtel N 8&EQY;4, 5- b] pyri di ne-7- yl } benzamn de;

7-{3-[2- (2- Met hoxyet hoxy) et hoxy] phenyl } - 2- { 4- [ (4- met hy

Rt h P RRE E' al/léyl or C haloalkyl said C;.3alkyl or Cy shaloalkyl, o tiopally
carbonyl eny i m dazo[ 4 El> b] pyri di ne; 3}’ 3P

sul:{stitq’ce(dclwi%t)hwdnpnpmrcazﬂhoxﬂ yI ) car bonyl ] phenyl }
-3Himdazo [4,5-b]pyridin-7- yl)propan-I|-ol;

R' - (El?salfl@} o bty ik plp eaid Cpkudiot lof €2 sHadoali(yd ODMI*&MY pulpénaa with
n-| - bonyl ] phenyl } - 3H m dazo [ 4, 5-b] pyri di ne;

OnQEIIme {%5’%{2 {4-[ 4- Met hyl pi perazin-1I -yl )car bonyl ] phenyl }

R égléli ]@myg grz(oll[ 6haloalkyP whlegeln? s(?alg Ci. 5a11)cy1 rc])? %?2%/ o%ﬁk%rﬁ) is optlonally

su hh@ec{%mﬁﬁﬂ[eés% ke Rheﬁﬁﬂcht; hﬁqyl)carbonyllphenyl} 3

I'mdazo I ne- lenoxy] but anenitril e;

I fACROBRz] y }-3
Rﬂﬁk b?‘r?aglé' %&k&%?ﬁ%ﬁﬁgﬁ {}laﬁ %r%ﬁoy r’opa’nﬁﬁ?{b E
C(G)I{IBbI(CZ {4-[ (4- Methyl pi perazi n I -yl ) car bonyl ] phenyl } 3
H i m dazo[ 4, 5- b] pyri di ne-7- yl)phenoxy] acetonitrile;
7- (4- Met hoxyphenyl ) -2-{5-[ (4- net hyl pi perzin-I-yl)carbo
nyl ] pyri di ne-2-yl } - 3H m dazo[
as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.

8. A compound according to claim 1, wherein

R is selected from hydrogen, CO,H, SO:NR’R®, C(O)NR'R®, CH,NR'R®, and SO,R’ ;

R? and R* are independently selected from hydrogen, C(O)NRbRc, CH,NR°R®, and SO,R’;
R® and R’ are hydrogen;

A is aryl or heteroaryl, optionally substituted with one or more CN, CO,H, Ci-galkyl , halo,
C(O)R?, ORK, C(O)NR'R® or S(O),R™ , wherein said C;.salkyl is optionally substituted by
at least one CN, OR® or NR’R";

Y is selected from Z, Cy_salkyl, CH,OR, and CH,Z;
Z is heteroaryl optionally substituted with one or more CN, C;-¢alkyl or C(O)NR"RY;

R® is selected from hydrogen and C;.3alkyl, wherein said Cy.3alkyl is optionally substituted

with one or more C;.3alkoxy;

R® and R® are independently selected from hydrogen, heteroaryl and Cy.¢alkyl, wherein
said C1.alkyl is optionally substituted with one or more CN, OR? or NR*R; or
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4, 5-b] pyri di ne;
2-{4-[(3,3-Difluoropyrrolidin-I-yl)carbonyl]phenyl}-7-

w@ deomesdasscyphenyl ) 3H m dazo[ 4, 5-b] pyridi ne; PCT/SE2006/001114
7- (4- Met hoxyphenyl ) -2-(4-{[ (3R) - 3- net hyl nof
hol i n-4-yl ] carbonyl } phenyl ) S;iic-h m dazo[ 4, 5-Db] pyr| di ne;
2-{4-[(4-Ethyl pi perazin-|-yFjcarbonyl ] phenyl} 7-(4-met
hoxyphenyl ) - 3H i m dazo[ 4, 5- bj pyrl di ne;

R® N}({% %Fbgégegl?eﬁx"f)&etg%/ ﬁ{gfr; tHB’@H% % a?tag]eﬁy{orm a 4-2 y% I or 7-

mefhrbefbd MB&MW&&nﬁmn #né éﬂmﬂﬁtﬂéwroalorﬁs SHIGAQPRAN N, O or S,
1-yl)car bon&i phenyl } - 3Hi m dazo[ 4, 5-Db] pyridine; 4
where{msajdzhatarouslin sing pherripnyLlarbptiited 25 hioms-asJosye helprOBZ WRR®,

I nzoyl.l - I
Crag R s L NS chSHef st B\ ne e
salkgxy?- (4- met hoxyphenyl ) - 3H m dazo[ 4, 5- bj pyri di ne;
2-{4-[(4-1sopropyl pi perazin-I|-yl)carbonyl ] phenyl}-7-(4
Rdaﬂ@Rh% @h}@[%,n Jor3H i m dazo[ 4, 5- b] pyri di ne;
2-(4-{[(3S Fl uoropyrrolidin-I-yl]carbonyl}phenyl)-7

R¢ aﬁ&lRﬂﬁﬁa{ﬂ QYRR Wit th§ la!o?ﬂ @370th thep artl piEiedi f8m a 4-, 5-, 6- or 7-
7-( 47 Met haxyphenyl ) - 3H 1 m dazo[ 4, 5- b] pyri din-2-y

meln}bbmdzmgehrc}quhcr xihg confaiginglonk grimorsHictrpatems selected from N of 0;
7- (3- Fl uor o- 4- Met hoxyphenyl ) - 2-{4- [ (4- net hyl pi per azi n-
R Is-Gils)l&gh; bony| ] phenyl } - 3Hi ni dazo]

R¥ is Cy.¢alkyl or Cy¢haloalkyl, wherein said C;.¢alkyl or Cyhaloalkyl is optionally
substituted with at least one CN, OR® or NR°C(O)R%;

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.
9. A compound according to any one of claims 6 to 8, wherein A is phenyl or pyridyl.
10. A ‘compound according to claim 1 or 2, wherein R and R” is hydrogen.

11. A compound according to claim 10, wherein A is heteroaryl.

12. A compound according to claim 11, wherein A is pyridyl.

13. A compound according to claim 10, wherein A is aryl, optionally substituted with one
or more CN, CO,H, Ci-galkyl, C;-shaloalkyl, halo,C(O)R?, OR, C(O)NR'R° or S(O),R™,
wherein said Cj.salkyl or C;-ghaloalkyl is optionally substituted by at least one CN, OR® or
NR'RS;

14. A compound according to claim 13, wherein said aryl is phenyl.



10

15

20

25

4, 5-b] pyri di ne hydrochl ori de;

7- (4-1sopropoxyphenyl)-2-{4-[ (4-nmethylriperazin-l-yl)c
wa@edoyl4pphenyl } - 3H- i m dazo[ 4, 5- b] pyridine  PCT/SE2006/001114

hydr ochl ori de;

7-(4-Ethoxypheny|)-2-{4-[(41 t hyl pi perazin-|-yl)carbo

nyl ] phenyl } - 3H i m dazo|[ 4, 5- g?pyridine hydr ochl ori de;

7- (4- Met hoxy- 2- met hyl phenyl ) -2-{4-[ (4- net hyl pi perazi n-

| -yl)carbonyl ] phenyl }-3Hi m dazo[ 4, 5-b]pyridine

hydr ochl ori de;

7- (4- Met hoxyphenyl ) -2-{2-[ (4: hyl pi.perazi n-| - carb
150%§p?@@ppépﬁ§ﬁm§¢?g@ppﬁ§3g§@Fﬂiig%g¥$§ ﬁpﬂ@@hﬂ&l&uﬁoneor
= < a k bpec : . .
O o ek I o SO e g iy o

optivmhily sfibstinBediypati¢agi ore; CN, OR” or NR'R”;
7- (2- Met hoxyphenyl ) - 2-[ 4- (nor phol i n- 4-yl car bonyl ) pheny
' ]1-3H i m dazo[ 4, 5- b] pyri di ne hydrochl ori de;
N- ( 3- Met hoxypropyl )-4-(7-pyridin-4-yl-3Himdazo[4,5-b
16] R¥bingbiPacydriigna alird e 5 yasreia Rrsub@ituted with ORY, C;-galkyl, halo
E%§4- 4- Met hyl pi perazi n-1-yl ) carbonyl ] phenyl } - 7-pyrid
or 3H i mi dazo[ 4, 5- b] pyri di ne hydrochl ori de;
2-{4-[(4-Met hyl pi perazin-|-yl)nmethyl]phenyl}-7-pyridin
-4-yl -3H i m dazo[ 4, 5- b] pyri di ne hydrochl ori de;
4-(2-{4-[(4-N@thy|piperazin-I-yI)nethyI]phenyI}-SH—km
17dazofppsadsicpyndingita clrimyi ) whergiard. theubstifwtod WithiQRfeand R is Cy.
1%i,(4-l\/bthoxyphenyl)-2-{4-[(4-nethy|piperazin-l-yl)neth
62 ﬁphenyl}-SFLinidazo[4,5- bj pyri di ne hydrochl ori de;

18. A compound according to claim 17, wherein R* is methyl.

19. A compound according to any one of claims 15 to 18, wherein

R! and R? are hydrogen;

R*is C(O)NR'R®;

R® and R° are independently selected from hydrogen, heteroaryl and Cj_salkyl, wherein
said Ci.¢alkyl is optionally substituted with one or more CN, OR” or NRdRe; or

R® and R® may, together with the atom to which they are attached, form a 4-, 5-, 6- or 7-
membered heterocyclic ring containing one or more heteroatoms selected from N or O,
wherein said heterocyclic ring is optionally substituted with one or more halo, OR?, NRdRe,
Ci.salkyl, wherein said C;_salkyl is optionally further substituted with one or more C;.
salkoxy;

R?is Cy.salkyl, wherein said C;.salkyl is optionally substituted with one or more C;.

salkoxy; and

R? and R® may, together with the atom to which they are attached, form a 5-membered

heterocyclic ring containing one or more heteroatoms selected from N.
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7- (4- Et hoxyphenyl ) -2-{4-[ (4-nei hyl pi perazm | -yl ) net hyl
] phenyl } - 3H-i m dazo[ 4, 5- b] pyri di ne hydrochl ori de;
W@ 2007/24(488 ( Mor phol i n- 4-yl met hyl ) phenyl ] - 3H i m Pe®OE200&001114
b] pyri di n-7-yl } phenyl ) pi et hanol hydrochl ori de;
N-Met hyl - 4-{2-[ 4- (nor phol i n-4-yl met hyl) phenyl ] -3Him d
azo[ 4, 5-b] pyridin-7- yl }benzam de hydrochl ori de;
2-[4- (wyf
hol i n-4-yl met hyl ) phenyl ]-7-[4-(pyrrolidin-I-ylcarbonyl
) phenyl ] - 3H m dazo[ 4, 5-b] pyridi ne hydrochl ori de;

4-{2-14- f . . .
20, 44 P DN RE RGPS IENAPE OB EIEIRS Lo By | i n- 7-
1}bg zam de hydrochl ori de;
R~@&-?%?T9@y Bhol i n- 4-yl et hyl ) phenyl ] - 3Hi nmi dazo[ 4, 5-
0l pyridin-7- yl}phenyl)acetonitrile hydrochloride;
R sE 2R aaqdvor phol i n- 4-yl met hyl ) phenyl ] - 3H i i dazo[ 4, 5- b
1 pyridin-7-yl}benzoic acid hydrochl oride;
Rllﬁéf-ﬁtlwl-pll@i-ﬂlabé{lql,ﬁ- b] pyri di ne-2, 7-di yl ) di benzoi c
aci d;
7-[4-(Azetidin-1-ylcarbonyl)phenyl]-2-[4-(norpholin-4-
yl met hyl ) phenyl ] - 3Hi m dazo[ 4, 5- b] pyri di ne
21hydeanagriund iacrdihg (odelfir 204 witbteid R’ is methyl.
hol i n- 4-yl met hyl ) phenyl ] - 3Hi m dazo[ 4, 5- b] pyri dm 7-
yl } phenyl ) et hanone hydrochl ori de;
7- (4- Met hoxyphenyl ) - 2-[ 3- (mof o
22halcofpéunt 48biditg) toleRMmy!15; Whbrbi dazo[ 4, 5- b] pyri di ne
hydr ochl ori de;

RZ4nd &4 Vet henyl ) -2-{3-[ (4-met hyl pi perazin-1-yl)nmeih
yl ] phenyl’} - I m dazo[ 4, 5- b] pyridi ne hydrochl ori de;

A is substituted with one or more halo, OR¥ or C(O)NR'R® and wherein R is Cy.¢ alkyl;

and

R’ and R° together with the atom to which they are attached, form a 4-, 5- or 6-membered
heterocyclic ring containing one or more heteroatoms selected from N or O, wherein said
heterocyclic ring is optionally substituted with one or more halo, C;.3alkyl or C;_shaloalkyl,
said C;salkyl or C;.shaloalkyl optionally further substituted with one or more Cj.3alkoxy.

23. A compound according to claim 22, wherein A is substituted with OR* or C(O)NR’R®
24. A compound according to claim 23, wherein R¥ is Ci.ealkyl.
25. A compound according to claim 24, wherein R¥ is methyl.

26. A compound according to claim 23, wherein
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7- (4- Met hoxyphenyl ) - 2- phenyl - 3H- 1 m dazo[ 4, 5- b] pyri di ne
; 7-(4- Met hoxyphenyl ) - 2-[ 3- (et hyl sul f onyl ) phenyl ]
WO 3id7iomi4dmz o[ 4, 5- bj pyri di ne; PCT/SE2006/001114
7- (4- Met hoxyphenyl ) - 2-[ 4- (et hyl sul fonyl ) phenyl ] -3H i m
I dazo[ 4, 5-b] pyri di ne;
7- (4- Net hoxyphenyl ) - 2- (I H py?fol - 2-yl ) - 3H i ni dazo[ 4, 5-
b] pyri di ne;

R® gﬁﬁd%g]d%pgrﬁg t@/ !s,e?léc%écp % %aérogen (%lsaﬂ%yl_{-ang]éjl asﬁt%'cﬁkyﬁ wLerem
Saléd Zaug%l Vet boxoanig Mﬁtroﬁkhy fbskaa el 4vir deRY midé N2 ORE P

di ne- 2 carbonitril
R‘(&tl\/bt hoxyphenyl ) - 2 (6 mei hyl pyri di n-3-yl)-3Him daz
0[4 5- b] pyri di ne;

R° Zad RS hmy,hogqthﬂmnﬂi the 2tofd torvdtitlyihey etearttacipdl Jordid-4-nd-gaza 7-
ol tesd e AR Eh A8 ContpiaingonR LB ISITS2tamS fslecied, Bom N Qor S,

whe R 4281 H@erocyﬁ:hc rmg is cz{ptlonally substituted with one or more halo, OR®, NR'R®,
2- ( But oxynet met hox pherB/ El 3H-im dazo[4 5- b]
Cipalkyldr fe 3haloalky1 wherem said C; 3aﬁ2y1 or Cy.shaloalkyl is optlonally further

suljsw(%gvﬁtégﬁﬂ? r}{ox)e (,71_35&0)[@ hoxyphenyl ) - 3H i m dazo[ 4, 5-b

3-[7-(4- Met hoxyphenyl ) -3H i m dazo[ 4, 5-b] pyri di n-2-yl ] -
N-(3 nmet hoxypr opyl ) benzam de hydrochl ori de;

SERRAER ORI A BT TERE L

the@ a{r@at[a%hédv@érm a5-, 6-or 7-membered heterocychc rmgo_contalnlng one or more
hol i n-4-yl' car bonyl ) phenyl | - 3H i m dazo ] pyridin-7-

hegetc}abmmhctj:é fmyIchmm ovhiegan said heterocychc ring is optlonally substituted

Met ho et { I [
w&g)(rns]ogJ g}o[re ﬁ% 1]3%1%5(]1[zgiﬁiéra1nrgﬁ}d2ﬂ ﬁ‘?or ?6836101%'_1& fmtl‘fie"il %%sﬁtuted
w1ﬁrc[n%n£ﬁro&e@€h§amd&benyl )-3Hinm dazo[ 4, 5-b] pyridin-2-yl]-
N-(2-pyrrolidin-lylethyl) benzam de hydrochl ori de;
- N-(2-Cyanoet hyl )-3-[7-(4-nmet hoxyphenyl )-3Him dazo[ 4,5
-b] pyri di n-2-yl] benzam de hydrochl ori de;
28. A compound according to any one of claims 22 to 27, wherein

R! is selected from halogen, CO,H, C(O)NR’R® and CH,NRR®.

29. A compound according to claim 28, wherein
R! is C(O)NR®R® or CH,NR’R®; and

R’ and R® together with the atom to which they are attached, form a 5-, 6- or 7-membered
heterocyclic ring containing one or more heteroatoms selected from N or O, wherein said
heterocyclic ring is optionally substituted with one or more halo or C;.zalkyl, wherein said

Ci.3alkyl is optionally further substituted with one or more Cy.zalkoxy.

30. A compound according to claim 1, selected from:
7-(4-Methoxyphenyl)-2-{4-[(4-methylpiperazin-1-yl)sulfonyl]phenyl }-3 H-imidazo[4,5-
blpyridine hydrochloride;
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S
7- (4- Met hoxyphenyl ) - 2-[ 3- (nor phol i n- 4-yl car bonyl ) pheny

WO 2e03ieHG488 dazo[ 4, 5- b] pyri di ne hydrochl ori de; PCT/SE2006/001114
7- (4- Met hoxyphenyl ) -2-{3-[ (4- et hyl pi perazin-1-yl)carb
onyl ] phenyl}-3Hi m dazo[ 4, 5-;3bj pyri di ne hydrochl ori de;
and
3-[7-(4-Met hoxyphenyl )-3Him dazo[4 5-b] pyridin-2-yl]-

7Bl R AR Rt 3 s op ¥ £ 3h Bfgegpa. >
blSRldntgdefchriddl t t hereof . 31. A phar maceut | caI
formul ati on _conpri si n&yas active ingredient

T-@ridetapambped)-Ly 4df4-eetylipeipmium tyliser nxldnh%mlr}ncﬁﬂ-lmldazo[4 5-
b]}%’f@ﬁ{equ'a%chﬁ rigly one of claims 1 to 30 in association

arnmac€utically acceptabl e excipients,

7- (Garnethet}@henyl)di-l{%(zﬂt meth@@ape@amﬁg@)mﬁomﬂ]pﬁeﬂylméd{—inﬁidm%ﬁ-
ong,. of to 30 for use in therapy. 33. Use of a
M%Wﬂ&hﬁ’é""&hg’g‘fiﬁl ng to any one of claims 1 to 30 in the

RBP4 NAOROE S GRRBAL L Db BERNBRLLN3AEHiBfz0[4, -

t ment "of denenti a zhei ner' s Di'seas
blpaidiierhydrochlobde;ease, Front ot enporal dementi a

TR e R e R e TR B R R P e e
hyth@aglloﬁd@at hol ogi es and denentia pugilistica. 5 34. Use
onpound according to claim 33, wherein the

4- Hr@é\égféowhmsﬂhéﬁmadagola %émdlns%yl Vse-werrhokisrpound
ylﬁ%que dad iy .of claims 1 to 30 in the
nuf

acture o a ne i’carrent for prevention and/or
2- {4—E(éﬂ\liehylplpéraamybybmnbmwl]bhtrg'ﬂ}av -[4-€trifluominsethoxy)phenyl]-3 H-
rt asa on Down syndrone, Huntington's
iy aggfé?oﬁp%@%ﬁgcggﬁg 4% c parkinsonism 0 progressive
gflgnm&ﬁﬁg@&aeﬂ ﬁZL)cd?b&iSrl]%h&ﬂﬁ}e%dlﬂﬁ?ﬁ%dﬁﬁdﬁ'ﬁo[54 5-

Sease, stroke ead trauma and ot her chronic ‘
blpaiginscdegeastlosideve di seases, Bi pol ar Di sease, affective

7-&,43-8519&fléxypheny1)-z-[4-(morphohn- 4-ylcarbonyl)phenyl]-3H-imidazo[4,5-
b]pyridine hydrochloride;

4-(2-{4-[(4-Methylpiperazin-1-yl)carbonyl]phenyl}-3 H-imidazo[4,5-b]pyridin-7-
yl)benzonitrile hydrochloride;
7-(4-Methoxyphenyl)-2-[4-(morpholin-4-ylmethyl)phenyl]-3 H-imidazo[4,5-b]pyridine
hydrochloride;
2-{4-[4-Methylpiperazin-1-yl)carbonyl]phenyl}-7-[3-(morpholin-4-ylmethyl)phenyl]-1H-

imidazo[4,5-b]pyridine;
N-(2-Cyanoethyl)-3-{2-[(4-methylpiperazin-1-yl)carbonyl]-3H-imidazo[4,5-b]pyridine-7-
yl}benzamide;

7-{3-[2-(2-Methoxyethoxy)ethoxy]phenyl}-2- {4-[(4-methylpiperazin-1-
yl)carbonyl]phenyl}-3H-imidazo[4,5-b]pyridine;

3-[3-(2- {4-[(4-Methylpiperazin-1-yl)carbonyl]phenyl}-3H-imidazo[4,5-b]pyridin-7-
yl)propan-1-ol;
7-[3-(3-Methoxypropoxy)phenyl]-2-{4-[(4-methylpiperazin-1-yl)carbonyl]phenyl} -3H-
imidazo[4,5-b]pyridine;
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depression, schizophrenia, cognitive disorders, hair
| oss and contraceptive nedication.36. Use of a

W@ oropownaads according to any one of clains 1 to BOI/SE0Déi@1114
manuf acture of a medi canent for prevention and/or
treatnent of predenented stngﬁg, MIld Cognitive
| npai rment, Age- Associ at ed ry | npairnent,
Age- Rel at ed Cognitive Decline, Cognitive | npairenent

N-Bearoag P Ly et B Bl Bt Fopyridine-7-

yl)ﬂ}ﬁﬂ@}[ﬂpllogi,q?hd‘e%ﬂae .and cogni tive inpairment, vascul ar
nmentl a,” denmentia with Lewy bodi es, Front ot engmg
b ldﬂr&ep’b

4- [ﬂ&réﬁ{d%l\dathdlmmgéry@parbowlhybenyléﬂéhmnﬂgq@a b

Il di tes I, abetic neuropathy and di abetes rel ated
yl);a}eg%nglﬁgnenzjtngay_ Use of a conpound accordi ng to any

3- [Sl(ff— {®f(4cMein 115er£z@n 3G Deabbhd] éﬁ&ﬂylﬁ 3t-idaAe{4,5-blpyridine-7-
nedi canent prevention and/or treatnent of
yDnhsaexyiprogemsd- 0é£| sorders. 38. A nethod of prevention

3 [%g? ligrl;gon s&%?é%%\zg%} isr on%%?i’epn}{é%flg% derrgﬁzt()péﬁ%wldme 7
yl)ﬂ&nkxy]smﬁrgtrﬂ'que Par ki nson denentia s co;‘rpl ex of

H VvV se se a
7- @@ﬁﬂa%ynshmy bl &@glpgt ;sla?n%%sﬁa -Y@? b i%s‘me-%yl} 3H-

1m1ﬁérb£6[1 b HhrfiinSONPri sing administrering to a mammal,
i ncludi ng man’in need of such prevention and/ or

2- {t{Gad-Mifluoropyrralidimbalicarbemyliphenyl pdt(#recthorsphenydBHa

of .formula | as defined in any one of clains
1m1%a%§£z?§gﬂp36qd%e ’The net hod according to claim 38,

7- (mwtm;«yphmﬂqugem S-nAttiziebpholis-4B Redsayl ) dienyD-3H-
hod of prevention and/or treatnent of anyotrophic
lmlld&?t’(é‘f' aroleeldissi s, corticobasal degeneration, Down

2- {%g?ﬁ—?ﬁ@ﬁ?#%ﬁ 1103jcafbofyl ?@e Sug@-(%%@ﬂﬁﬁ@ﬁ‘ﬁﬁ §H|-1ﬁ11dazo[4 5-

sm progressi ranucl ear” 'pal’sy, Pick
blppridmase, N| errann Pi ck' s Di sease, stroke, head S trauma

DS b A AR f e B b GRS Ran B PO &1
gg,lmlbg@ahﬁ@gql a cognitive disorders, hair |oss and
contraceptive nedicati on conpri si ngeadm nistrering to

7T-(4-Methoraiphenyh 2 il (omeasl- 1 A-dizspansd -yDeahom pheml | -8 H-
imﬂg% [Q,r5 -blpyridine;

1-{4-[7-(4-Methoxyphenyl)-3H-imidazo [4,5-bjpyridin—2—yl]benzoyl} -N,N-
dimethylpyrrolidin-3 —amine;

2-(4-{[4-(2-Methoxyethyl)piperazin-1-yl]carbonyl } phenyl)-7-(4-methoxyphenyl)-3H-
imidazo[4,5-b]pyridine;
2-{4-[(4-Isopropylpiperazin-1-yl)carbonyl]phenyl}-7-(4-methoxyphenyl)-3H-imidazo[4,5-
b]pyridine;
2-(4-{[(38S)-3-Fluoropyrrolidin-1-yl]carbonyl}phenyl)-7-(4-methoxyphenyl)-3H-
imidazo[4,5-b]pyridine;
1-{4-[7-(4-Methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]benzoyl} pyrrolidin-3-ol
hydrochloride;

7-(3-Fluoro-4-Methoxyphenyl)-2- {4-[ (4-methylpiperazin-1-yl)carbonyl]phenyl} -3H-
imidazo[4,5-b]pyridine hydrochloride;
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treatnment, a therapeutically effective anmount of a

conpound of formula | as defined in any one of clains
wa2a06/08338 0 41. A net hod of prevention and/ or PCEHSE2U861001114

of predenented states, MId Cognitive I|npairnent,

Age- Associ ated Menory In’pal n Age- Rel at ed

Cogni tive Decline, Cognitive ?ﬁpau rement No Denenti a,

mld cognitive decline, mld neurocognitive decline,

te-Life Forgetf SS, nmory. i i ryen nd -
7-@-3599%%#%5%%@%%@9 EPRngla P ey laBemt H- o5~
dyEhedQdiRRloridE,oNt ot enpor al denentia and androgenetic
ecia and Type | and Type Il diabetes, diabetic

7- (ﬁeﬁlﬁ@mhwl)al‘rMd(%memehvmeeazm—Ml)éarb@mdha\hgnylkﬁﬁamdam&,5-

gm ni.st.re HOI to a mammal , including man in need of
WS(P& ['6f and/ or treatment a therapeutically

7- (ﬂf}fd@lﬁbk}*@-rﬁdﬂﬁ?ﬂﬁﬁengﬂ)-zigﬁﬁﬂﬁﬂémﬂp@érafzmtI‘fyl)aarbor?/fﬁ]pﬁﬁfyﬂ}nﬁfﬂ

in any one cl al ns 42. A net hod

lm&aé‘?[éﬁtb]ﬁwlfhﬁ@hlﬁfro‘fl‘rl%é%nt 61‘ bone-rel ated di sorders,
T-NREL S AT 0. 2RI Mo 8 SR ony Y B8-S

imtdam[afjeupymﬁhd:,y effSctlve anount. of a conpound of
0
L S T R o B ey

1mm§6|ﬂ'50b Byridife, R3, R4, R5, R, Rc and A are unl ess
speci |ed ot herwi se, defined as in claim i1, n[}érlsm
7

7- @fMe@pa&yrrh@nﬂkas[ét(mrph@hné ~deahomydphenyllaHd- n@iﬂd@é oxglpyedine

b °§i€10f type I X to give a product of type | ; (VH)
Y?II 3 (ii) Cross-coupling of a conpound of fornmula

N KJ Me@&ﬁbfbmpyl)w -y@Rlin-44i-8 H-imniezb[4gbbpyaidin-2-ghbaizenide
to _give a conmpound of formula I ;
hydrochlorlde

2-{4-[(4-Methylpiperazin-1-yl)carbonyl]phenyl}-7-pyridin-4-yl-3H-imidazo[4,5-
b]pyridine hydrochloride;
2-{4-[(4-Methylpiperazin-1-yl)methyl]Jphenyl}-7-pyridin-4-yl-3H-imidazo[4,5-b]pyridine
hydrochloride;
4-(2-{4-[(4-Methylpiperazin-1-yl)methyl]phenyl}-3H-imidazo[4,5-b]pyridin-7-
yl)benzamide hydrochloride;

7-(4-Methoxyphenyl)-2- {4-[(4-methylpiperazin-1-yl)methyl]phenyl}-3H-imidazo[4,5-
b]pyridine hydrochloride;

7-(4-Ethoxyphenyl)-2- {4-[(4-methylpiperazin-1-yl)methyljphenyl}-3H-imidazo[4,5-
b]pyridine hydrochloride;
(4-{2-[4-(Morpholin-4-ylmethyl)phenyl]-3H-imidazo[4,5-b]pyridin-7-yl} phenyl)methanol
hydrochloride;
N-Methyl-4-{2-[4-(morpholin-4-ylmethyl)phenyl]-3H-imidazo[4,5-b]pyridin-7-
yl}benzamide hydrochloride;
2-[4-(Morpholin-4-ylmethyl)phenyl}-7-[4-(pyrrolidin-1-ylcarbonyl)phenyl]-3H-
imidazo[4,5-b]pyridine hydrochloride;
4-{2-[4-(Morpholin-4-ylmethyl)phenyl]-3H-imidazo[4,5-b]pyridin-7-yl}benzamide

hydro chlc;ride;
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(XI): Q=4 (1) (XM): Q= 1(iii) Transformati on of

an ester XVIlI into a conpound of type la (I, wherein A
WO 2000@BRbR and R is al kyl) by (a) first, heal’(i:TrgEmeﬂoonM

with an amne XIll at a tenperature in the range of

+180 0C to +220 0C, and (b) 3 cond, after cooling,

adding a suitable catal yst and continuing the reaction

at a tenperature in the range of 0 OC to +20 0C, (XW

(g - otk a TS Do R PR et SIOMRGAR TR £
siptngeofolivfenyibiilofad 1 1) (13) or 10 (V)

Transformati on of a conmpoun la into a
- o Eh -4y e P IR e e Al L S bl SRR pesspic acid

n. (la) (Ib) 44. A conpound selected from is
hygl%?tg‘a%g%l oxy) - 4- (4- met hoxyphenyl ) - 3- ni tropyri di ne;

4 M{iﬂ&m&tah@m;spﬂjpmdh)le—a sTadiyT) dipyridot avid2- am ne;

ErR e R M R Erﬁgwﬁw;n-%"‘mtmwmﬂﬁ@:-nmdazo[4 5-

b]pgvrf(ﬁle ﬁ]}()ﬁa@nyl )ryridi.ne-2, 3-di am ne; Met hyl
-1 7-(4- met hoxyphenﬁ/l )-3Him dazo[4 5-b] pyri d| n-2-yl]b

1 (én{[ZZO[dt-(Morp)mlimﬁ-ylmet yl)phenyl]-3H-imidazo[4,5-b]pyridin-7-

kb RGN RARG,) - 3+ T m dazol 4, 5-bIpyridin-2-yl]b

7- @MEM’E}?MW -Pi[Pgmazhotid-4yy inety DpRstly][Brefitidhzot 516 Th fladine
- ridine;
oda,lpg %pg [ 4- (pi peridin-I-ylcarbonyl)phenyl]-3Himda

7-(@%@&5}(%]1@@1} 9'{@ §(4-methylpiperazin-1-yl)methyl]phenyl}-3H-imidazo[4,5-
b]pyridine hydrochloride; |
7-(4-Methoxyphenyl)-2-phenyl-3H-imidazo[4,5-b]pyridine;
7-(4-Methoxyphenyl)-2-[3-(methylsulfonyl)phenyl]-3H-imidazo[4,5-b]pyridine;
7-(4-Methoxyphenyl)-2-[4-(methylsulfonyl)phenyl]-3H-imidazo[4,5-b]pyridine;
7-(4-Methoxyphenyl)-2-(1H-pyrrol-2-yl)-3H-imidazo[4,5-b]pyridine;
7-(4-Methoxyphenyl)-2-pyridazin-4-yl-3H~imidazo[4,5-b]pyridine;
5-[7-(4-Methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]pyridine-2-carbonitrile;
7-(4-Methoxyphenyl)-2-(6-methylpyridin-3-yl)-3H-imidazo[4,5-b]pyridine;
7-(4-Methoxyphenyl)-2-(1-methylcyclopropyl)-3H-imidazo[4,5-b]pyridine;
2-(2-Furylmethyl)-7-(4-methoxyphenyl)-3H-imidazo[4,5-b]pyridine;
2-(Butoxymethyl)-7-(4-methoxyphenyl)-3H-imidazo[4,5-b]pyridine;
2-(Methoxymethyl)-7;(4-methoxypheny1)-3H—imidazo [4,5-b]pyridine;
3-[7-(4-Methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-y1]-N-(3-methoxypropyl)benzamide
hydrochloride;
3-{7-[4-(Aminocarbonyl)phenyl]-3H-imidazo[4,5-b]pyridin-2-y1}-N-(3-
methoxypropyl)benzamide hydrochloride;
4-{2-[3-(Morpholin-4-ylcarbonyl)phenyl]-3H-imidazo[4,5-b]pyridin-7-yl} benzamide
hydrochloride;
N-(2-Methoxyethyl)-3-[7-(4-methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]benzamide
hydrochloride;
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7- (4- Met hoxyphenyl ) -2-[4-(pi peridin-I|-yl carbonyl)pheny
' ]-3H i mdazo[ 4, 5- b] pyri di ne;

Wd2q07/08RBoHr o- 3H i m dazo[ 4, 5- b] pyri di n- 2-yl) - N- PQF/RE20PEIEN1114
lin-4-ylethyl)benzam de; Met hyl
4-[7-(4-cyanophenyl)-3Him q§50[4 5-b] pyri din-2-yl ] ben
zoat e;

7-(4- Met hoxyphenyl) 2-[ 4- (nmor phol i n- 4-yl car bonyl ) pheny

3G RERR S Tl b S ita i - @ pyrolidin-1-

yletl%rUUehia@ﬁMé hyzhwchl’orm@ ne;
3- ( Mor hoI i n-4-yl car bon %Iphen IE r| di ne- 2, 3-di am
N— yanoethy )-3-[7-(4-met oxyphenylyi% -imidazo[4,5-b]pyridin-2 -yl]benzamlde

r phol i n-4-yl met hyl ) phenyl ] pyri di ne- 2, 3-di am ne
hyé“’k@tﬁ%] 4-{7-[3-(mof holin-4-yl net hyl)phenyl]-I

7- (Hi-Mmhdﬂmbﬂylﬁzfﬂspmbtpﬂlbhﬁilylydrbmm)phaiye] 3H-imidazo[4,5-blpyridine
Ba (Morpholin-4-yl met hyl) phenyl ] -1 Hin dazo[ 4, 5-
hyﬁ@ﬁ]iﬂio fie- 2-yl } benzoi ¢ aci d; Methyl

7-(3/&1(4@%93%(3&% LJycler:4 H{eﬂ’rygplﬁér%ﬁ—'l%}l)%aﬁm}@ﬂﬁ%ﬂﬁ? AL imidazo[4,5-
b]pq;cr(dmalrydm@b{ﬂp@, aodr i met hyl si | yl ) et hoxy] net hyl % 3

-im 4. 5- di =yl ). : t :
3-8 popsnl B R s B e
hyﬂltoehllaﬁﬂ&}yl Si I yl ) et hoxy] nmet hyl } - 3H i m dazo[ 4, 5-

] pyr| di n- | ) benzoat e;

as 3 fiep bpsy. <{r yasegicaly ascﬁmah@]selé,rsabﬁgﬂ ‘}rﬁﬁléfﬁVI qfagal{ therqof.
trimethylsilyl)ethoxy]nmethyl}- 3Himdazo[4,5
] pyri di n-2-yl)benzoi c acid;

31 NA (phayaeaatahfohuldti¢Rednagrisines dxydchivemgeezlient & theldpeatidatiny

efg(:%tivlse_lﬂglﬁq%@ﬁ afa %II}I@PH% Q%PT)H.‘B{I%W auy e of.rflaig}sol[ tp 3¢ in association with

phllMci:&idan% aéfdebt%l@%%[ﬁféﬁts &Bti&¥ bor diluents.
4- (7-]3- (benzyl oxy) phenyi | - 3H i m dazo[ 4, 5-

]pyridi ne- 2- yI)benzoate I\/bth I

4- e ) et hox
2 A SRS R GG dre ]%149% Cit SIS hBbond o

4 (7 [3 (Benzyl oXy) phenyl 1-3-{[2-(trinmethylsilyl)ethox

y]U -3 -indazog[ 4, 5-
337 Use of 2 compound according to any one of claims 1 to 30 in the manufacture of a
medicament for prevention and/or treatment of dementia, Alzheimer’s Disease,
Parkinson’s Disease, Frontotemporal dementia Parkinson’s Type, Parkinson dementia

complex of Guam, HIV dementia, diseases with associated neurofibrillar tangle

pathologies and dementia pugilistica.
34. Use of a compound according to claim 33, wherein the disease is Alzheimer’s Disease.

35. Use of a compound according to any one of claims 1 to 30 in the manufacture of a
medicament for prevention and/or treatment of amyotrophic lateral sclerosis, corticobasal
degeneration, Down syndrome, Huntington’s Disease, postencephelatic parkinsonism,
progressive supranuclear palsy, Pick’s Disease, Niemann-Pick’s Disease, stroke, head
trauma and other chronic neurodegenerative diseases, Bipolar Disease, affective disorders,

depression, schizophrenia, cognitive disorders, hair loss and contraceptive medication.
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5] pyri di ne-2-yl ) benzoi c aci d;
7-[ 3- (Benzyl oxy) phenyl ] -2-{4-[ (et hyl pi perazin-1-yl)ca
wo bonphdsphenyl } - 3-{[ 2- PCT/SE2006/001114
(trimethyl silyl)ethoxy]nmethyl}3H i m dazo[ 4, 5-
] pyridine; 3-(2-
{4-[(4-N®thy|piperazin-1-y|}é%rbonyl]phenyl}
-3-{[2-(trimethylsilyl)ethoxy]nmethyl}- 3 -imdazo[4, 5-
] pyridi n-7-yl)phenol ; Met hyl
4-(7-[ 3- (3- hydroxypropyl ) phenyl ]-3-{[2-(trinethylsilyl
36) BAOOKY dHRIIAH hocbrdih Fd @R ne f 8taims 1 to 30 in the manufacture of a

] pyridine-2-yl)benzoat e;

medm@mel[ﬂ:fO( Brevption eyplonirgatpemasprodemented siates; MidIGpesitivy |

g)etglﬁé) ﬁ%geci%h%// ci e?nh?%lﬁlg}yg%ﬁ)g{régétr ég? %{elated Cognitive Decline,
Coéﬂi‘tlb@ Ilhydlfbln[bﬁt o iDendenyih, moidd dupnitve@seline, mild neurocognitive decline,
-{[2-(tri mathylsHyI)ethoxy] met hyl .} -

La@FLl Ty 5%8{13955mffﬁ9*?/ [ 1@@%@@%&)1% ﬁ%ﬁyﬁl‘]eplﬂ&)égﬁlem Ypscular
dexfxilgtﬁ( gg‘hmrt hﬁg%’%ée\?gg{ﬁn{%dogfoﬁ]ﬁi’%t glr%/ ﬂenﬁg %r;/ ?ndrogenehc alopecia
and Bypend aedZfped] diabdtemy dlatietweqeuropathy and diabetes related disorders.
-{3-[3-(2-{4-[4- Met hyl pi perazin-1-yl)carbonyl ] phenyl }-
3 Himdazo[4,5- Jpyridine-7-
37 y Us@ BENesH %&m@%&(}r&%ﬂ(ﬁﬁﬂy%e ofcladnd 210 30 in the manufacture ofa
(4- Mei hyl pi perazin-1 -yl)carbonyl ] phenyl}-3- {[2-
me@tqammt fioy preventiopenilox fparent afibpngrelated disoidew; 5-
] pyridi ne-7-yl ) phenoxy] butanenitrile; 3-] 3-(2-
{4-[(4-Met hyl pi perazin-I -yl)carbonyl]phenyl} -3- {]2-
38( A mathbd yi priekstitioatahdioy treainbnyt| of d3identid, ddzeimerS Disease,

d h
Paég%srgh @5‘1?%% %%401%@13%5%3 5 %ﬁar?arlﬂw%a?mr@ﬁ%wn}enga
COﬁnByr of @uamrrﬁtﬂmleﬁltehtyd hﬁbﬁemtﬁaséaxia}ed%'émoﬁbﬂﬁa%ﬁglé

i ne- 7-yl ) phenoxy] acetonitrile
pathoogies 4Hdrét1hm¢3ﬂmmeﬂ¥t19aa BWPmln@z@Mllsaebmgﬁora wimemak indlyding

me}nldg I%%:eliﬁq (?1tI SE%P?%%‘H&’& ags}ggﬁ' entnX tl)ere%lélﬁtlwmll R gtlv'e amount of a

compound of formula I as defined in any one of claims 1 to 30.

39 The method according to claim 38, wherein the disease is Alzheimer’s Disease.

40. A method of prevention and/or treatment of amyotrophic lateral sclerosis, corticobasal
degeneration, Down syndrome, Huntington’s Disease, postencephelatic parkinsonism,
progressive supranuclear palsy, Pick’s Disease, Niemann-Pick’s Disease, stroke, head
trauma and other chronic neurodegenerative diseases, Bipolar Disease, affective disorders,
depression, schizophrenia, cognitive disorders, hair loss and contraceptive medication,
comprising administrering to a mammal, including man in need of such prevention and/or
treatment, a therapeutically effective amount of a compound of formula I as defined in any

one of claims 1 to 30.

41. A method of prevention and/or treatment of predemented states, Mild Cognitive
Impairment, Age-Associated Memory Impairment, Age-Related Cognitive Decline,
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Met hyl
4-[ 7- (4- met hoxyphenyl )-3Hi m dazo[ 4, 5-Z"] pyri di n-2-yl ]
W(pywmhmes 2- car boxyl at e; PCT/SE2006/001114
5-[7- (4- Met hoxyphenyl ) - 3Hi nmi dazo[ 4, 5-
] pyridin-2-yl]nicotinic aci
4-(7-io0do-3H i m dazo[ 4, 5- Sy]rldanyI)benzmc aci d;

7-10do-2-[4-(3- nEthoxypropyI 4 ylcarbonyl)phenyl] 3
H.i.m

y4¢) ridjn
Coghitfy BRI CFER T SoRRLNG Ar e il newiopsmmiizs fectine
Lat%*ﬁfe ﬂo@ﬁétftﬂhe@@ mdMRdD Yoo alrment and cognitive impairment, vascular
4-{2-]4- m)rphol|n 4- nethyl phenyl |- 3Fi m dazol 4, 5-
dethentiaj jopentia Wl@ﬂ@m@l@q S, R}@qumporal dementia and androgenetic alopecia

A s 8L T L darl L
co&ﬂyﬂmgjacﬁmﬁrsttéﬂlﬁgemmtl@mﬁﬁl ghicluttirghinan ir el 4f éx[ﬁhfpreventlon and/or

hol i n-4-yl car bonyl ) phenyl ] -3H-i m dazo[ 4, 5-b grldlne
treajenly p theTapsptiGatly @ %ﬁp@ aZOunE 944 eERopny pi Bemplydias defined in any

ond ?%%§§angttﬁgpgreghgxypr opoxy) phenyl]-7-(2-trinmethyl silyl

triazabicycl 0[4 3.0] nona-1, 3,5, 8-tetraen-8-yl ] phenyl]-

-] - th : ) ..
2\ A eihed o B PnRgn H%M‘F%ﬁﬂge@#a?F?ﬁe?feiatsdc%{?oaéw o
adrﬁrnﬁ&r’ehﬁg fEd M Sial Mhélﬁ('ﬁﬁg( Yxﬁﬁtillﬂﬁée}i of such prevention and/or treatment, a
9-triazabi cycl o[ 4.3.0] nona-1,3,5,8-tetraen-2-yl]ph

theeap@u’gqaﬁy efpetivecaonm efe compound of formula I as defined in any one of

2-[ 4- (norphol i n-4-yl msthyl)phenyl] 3H i m dazo
Clafrﬂggﬁpyrl di ne; Methyl 3-(7-chloro-3 -imdazol4, 5-

] pyridin-2-yl)benzoate; and

3-{7-[4-(Am nocar bonyl ) phe 3/ f o[.4, 5 c
43 fbyrqcs#»srfogprypa}rggm@oagﬁl ot %&%ula@s@%rﬁlﬁl gﬂ[}%uﬁé} R’,R", R
an@BGRL, %ra:gs {Rcite@bMeAtiséeffed z&tlﬁ ciRA i 2 Enpribidd 6

procéss of 'preparing a conpound according to any one

of claims 1 to 30.
(i) Condensation of a diamine VII and a carboxylic acid of type IX to give a product of

type I
A A RS
\ X N\
| P + HOC RN ——
N N
(V1L IX) @

(i) Cross-couphng of a compound of formula XI (Q=Cl) or XVI (Q=I) with a suitable

aryl species ITI to give a compound of formula I;

i
R R B(OH), a R R’
(IID)
XN L XN 1
l \ R — = I \ R
2 =
N~ N N N 2
R’ R’ ’ R



10

15

WO 2007/040438 PCT/SE2006/001114

142

(iii) Transformation of an ester XVII into a compound of type Ia (I, wherein A is
C(O)NRbR° and R is alkyl) by (a) first, heating neat with an amine XIII at a temperature in
the range of +180 °C to +220 °C, and (b) second, after cooling, adding a suitable catalyst

and continuing the reaction at a temperature in the range of 0 °C to +20 °C;
b

R
0 p-N e R3 R
XN R® N 0
N/ ﬁ N/ g II\I"R
R’ R® R®
XV (Ia) (iv)

Formation of an amide of type Ia performed by reacting a carboxylic acid of type XVIII
with an amine of type XIII;

—N (XIII)
N, N
N COH — \
N N

(XVIIN) (Ta)
or

(v) Transformation of a compound of type Ia into a compound of type Ib (I, wherein A is
C(O)NRR®) by reduction.

A R R? A R3 R*
N Y N
= _pb = __nt
N E 3 2 II\I R N g 3 2 N R
R R™ r® R R R
(I2) (Ib)

44. A compound selected from:
2-(Benzyloxy)-4-(4-methoxyphenyl)-3-nitropyridine;
4-(4-Methoxyphenyl)-3-nitropyridin-2-amine;
4-(4-Methoxyphenyl)pyridine-2,3-diamine;
2-(Benzyloxy)-4-(3-methoxyphenyl)-3-nitropyridine;
4-(3-Methoxyphenyl)pyridine-2,3-diamine;
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Methyl 4-[7-(4-methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]benzoate;

Methyl 4-[7-(3-methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]benzoate;
7-Chloro-2-{4-[(4-methylpiperazin-1-yl)carbonyl]phenyl}-3H-imidazo[4,5-b]pyridine;
7-Chloro-2-[4-(piperidin-1-ylcarbonyl)phenyl]-3H-imidazo[4,5-b]pyridine;
7-(4-Methoxyphenyl)-2-[4-(piperidin-1-ylcarbonyl)phenyl}-3H-imidazo[4,5-b]pyridine;
4-(7-Chloro-3H-imidazo[4,5-b]pyridin-2-yl)-N-(2-morpholin-4-ylethyl)benzamide;
Methyl 4-[7-(4-cyanophenyl)-3H-imidazo[4,5-b]pyridin-2-yl]benzoate;
7-(4-Methoxyphenyl)-2-[4~(morpholin-4-ylcarbonyl)phenyl]-3H-imidazo[4,5-b]pyridine;
4-[3-(Morpholin-4-ylcarbonyl)phenyl]-3-nitropyridin-2-amine;
4-[3-(Morpholin-4-ylcarbonyl)phenyl]pyridine-2,3-diamine;
4-[3-(Morpholin-4-ylmethyl)phenyl]pyridine-2,3-diamine;

Methyl 4-{7-[3-(morpholin-4-ylmethyl)phenyl]- 1 H-imidazo[4,5-b]pyridine-2-yl } benzoate;
4-{7-[3-(Morpholin-4-ylmethyl)phenyl]-1H-imidazo[4,5-b]pyridine-2-yl} benzoic acid;
Methyl 4-(7-iodo-3 H-imidazo[4,5-b]pyridin-2-yl)benzoate;

Methyl 4-(7-iodo-3-{[2~(trimethylsilyl)ethoxy]methyl}-3H-imidazo[4,5-b]pyridine-2-
yl)benzoate;

Methyl 4-(7-(3-{[(2-cyanoethyl)amino]carbonyl}phenyl)-3-{[2-
(trimethylsilyl)ethoxy]methyl}-3 H-imidazo[4,5-b]pyridin-2-yl)benzoate;
4-(7-(3-{[(2-Cyanoethyl)aminoJcarbonyl} phenyl)-3- {[2~(trimethylsilyl)ethoxy]methyl} -
3H-imidazo[4,5-b]pyridin-2-yl)benzoic acid;
N-(2-Cyanoethyl)-3-(2-[(4-methylpiperazin-1-yl)carbonyl]-3-{[2-
(trimethylsilyl)ethoxy]methyl}-3 H-imidazo[4,5-b]pyridin-7-yl)benzamine;

Methyl 4-(7-[3-(benzyloxy)phenyl]-3 H-imidazo[4,5-b]pyridine-2-yl)benzoate;

Methyl 4-(7-[3-(benzyloxy)phenyl]-3-{[2-(trimethylsilyl)ethoxy|methyl}-3 H-imidazo[4,5-
blpyridine-2-yl)benzoate;
4-(7-[3-(Benzyloxy)phenyl]-3-{[2-(trimethylsilyl)ethoxy]methyl}-3 H-imdazo[4,5-
b]pyridine-2-yl)benzoic acid,;
7-[3-(Benzyloxy)phenyl]-2-{4-[(methylpiperazin-1-yl)carbonyl]phenyl}-3-{[2-
(trimethylsilyl)ethoxy]methyl}3H-imidazo[4,5-b]pyridine;
3-(2-{4-[(4-Methylpiperazin-1-yl)carbonylJphenyl}-3-{[2-(trimethylsilyl)ethoxy methyl } -
3 H-imidazo[4,5-b]pyridin-7-yl)phenol;
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Methyl 4-(7-[3-(3-hydroxypropyl)phenyl}-3- {[2-(trimethylsilyl)ethoxy]methyl}-3 H-
imidazo[4,5-b]pyridine-2-yl)benzoate;

4-(7-[3-(3-Hydroxypropyl)phenyl]-3- {[2-(trimethylsilyl)ethoxy]methyl} -3 H-imidazo[4,5-
blpyridine-2-yl)benzoic acid,

3-[3-(2- {4-Methylpiperazin-1-yl)carbonyl]phenyl}-3=-{[2-(trimethylsilyl)ethoxymethyl} -
3H-imidazo[4,5-b]pyridin-7-yl)phenyl]propan-1-ol;
7-[3-(3-Methoxypropoxy)phenyl]-2-{4-[(4-methylpiperazin-1-yl)carbonyl]phenyl } -3 H-
imidazo[4,5-b]pyridine;
N-{3-[3-(2-{4-[4-Methylpiperazin-1-yl)carbonyl]phenyl}-3H-imidazo[4,5-b]pyridine-7-
yl)phenoxy]propyl}acetamide;
4-[3-(2-{4-[(4-Methylpiperazin-1-yl)carbonyl|phenyl}-3-{[2-
(trimethylsilyl)ethoxy]methyl}-3 H-imidazo[4,5-b]pyridine-7-yl)phenoxyJbutanenitrile;
3-[3-(2-{4-[(4-Methylpiperazin-1-yl)carbonyl|phenyl}-3-{[2-
(trimethylsilyl)ethoxy]methyl} -3 H-imidazo[4,5-b]pyridine-7-yl)phenoxyJpropan-1-ol;
3-[3-(2-{4-[(4-Methylpiperazin-1-yl)carbonylJphenyl}-3-{[2-
(trimethylsilyl)ethoxy]methyl}-3 H-imidazo[4,5-b]pyridine-7-yl)phenoxy]Jacetonitrile;
Methyl 6-[7-(4-methoxyphenyl)-3H-imidazo[4,5-b]pyridine-2-yl|nicotinate;
4-[7-(4-Methoxyphenyl)-3 H-imidazo[4,5-b]pyridin-2-yl]benzoic acid;

Methyl 4-[7-(4-methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]pyridine-2-carboxylate;
5-[7-(4-Methoxyphenyl)-3 H-imidazo[4,5-b]pyridin-2-yl]nicotinic acid;
4-(7-iodo-3H-imidazo[4,5-b]pyridin-2-yl)benzoic acid;

7-Iodo-2-[4-(3-methoxy propyl-4-ylcarbonyl)phenyl]-3H-imidazo[4,5-b]pyridine;
7-Chloro-2-{4-[(4-methylpiperazin-1-yl)methyl]phenyl}-3 H-imidazo[4,5-b]pyridine;
Methyl 4-{2-[4-(morpholin-4-ylmethyl)phenyl]-3H-imidazo[4,5-b]pyridin-7-yl }benzoate;
Methyl 3-[7-(4-methoxyphenyl)-3H-imidazo[4,5-b]pyridin-2-yl]benzoate;
3-[7-(4-Methoxyphenyl)-3 H-imidazo[4,5-b]pyridin-2-yl]benzoic acid;
7-Chloro-2-[4-(morpholin-4-ylcarbonyl)phenyl]-3H-imidazo[4,5-b]pyridine;

Methyl 3-(3H-imidazo[4,5-b]pyridin-2-yl)benzoate;
[4-[2-[3-(3-methoxypropoxy)phenyl]-7-(2-trimethylsilylethoxymethyl)-5,7,9-
triazabicyclo[4.3.0]nona-1,3,5,8-tetraen-8-yl Jphenyl]-(4-methylpiperazin-1-yl)-methanone;
N-[3-[3-[8-[4-(4-methylpiperazin-1-yl)carbonylphenyl]-7-(2-trimethylsilylethoxymethyl)-
5,7,9-triazabicyclo[4.3.0]nona-1,3,5,8-tetraen-2-yl]phenoxy]propyl Jacetamide;
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7-Chloro-2-[4-(morpholin-4-ylmethyl)phenyl]-3H-imidazo[4,5-b]pyridine;

Methyl 3-(7-chloro-3H-imidazo[4,5-b]pyridin-2-yl)benzoate; and
3-{7-[4;(Aminocarbony1)phenyl]-3H—imidazo[4,5-b]pyridin—2-y1}benzoic acid.

45. Use of a compound according to claim 44 as an intermediate in the process of

preparing a compound according to any one of claims 1 to 30.



