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of the Invention s The present invention relates to new conpounds ofﬂ}theil 0
formula I, as a free base or a pharmaceutically acceptable salt therédﬁﬁim
process fQg i[oPr eparation, pharnmaceutical formnulation ipi.ng said
conpoundsqg%ggﬁ%g?he use of said active conpounds in thergg§gﬂ%%h2h'object
of the invention is'to provide conpounds of fornula |I for therapeutic use,
especi al |y conpounds that are useful forl the treatnment and/or prophylaxis of
conditions associated with gl ycogen synthase kinase-3 (GK3) in mammal s
including man. Particularly conpounds of fornmula | exhibiting a selective
affinity pNow SEKNIDINE CoNPORINOs an obj ect of the invention to provide
conpounds with a therapeutic effect after oral adm nistration. Background
of the invention 20 G ycogen synthase kinase 3 (GSK3) is a serine /

t hreoni ne _prqt ei i nase conposed of two isoforns (a and (3), which are
encoded bﬁggaégiﬂéﬁﬂééﬁgg but are highly honol ogous within the catalytic
-domain. GSK3 is highly expressed in the central and.peripheral nervous
system GSK3 phosphoryl ates several substrates including tau, B-catenin,

gl ycogen Jhegpyastitasesntioy relats ¢o dehygdmpgenisyd tienfdrrablarigad a frae basetor at i on
factor 2b (el F2b), | nsulin_ and rowh factors activate protein kinase B,
whi ch phogém%ﬁ%@wmwﬁp %aéfrﬁﬁréo PFe& e thegrRicpasatian, pharagceytical

Al zhei ner’ j 3 ' L £S: : i racterized
by cognitF%gg%%gﬁ?Egéé%%gggﬁgg%#@aﬁyggﬂ%%f?%ﬁﬁgﬁﬁéﬁgﬁggﬁg?ﬁﬁggPﬁfﬁ

neur of i br tHerary tangl es and senil e plaques consisting of anyloid-J3
deposits. The sequence .

10 An object of the invention is to provide compounds of formula‘I for therapeutic use,
especially compounds that are useful for the treatment and/or prophylaxis of
conditions associated with glycogen synthase kinase-3 (GSK3) in mammals
including man. Particularly compounds of formula I exhibiting a selective affinity
for GSK-3. |

15
It is also an object of the invention to provide compounds with a therapéutic effect

after oral administration.

Background of the invention

20 -
Glycogen synthase kinase 3 (GSK3) is a serine / threonine protein kinase composed of two
isoforms (a and [3); which are encoded by distinct genes but are highly homologous within
the catalytic domain. GSK3 is highly expressed in the central and peripheral nervous
system. GSK3 phosphorylétes several substrates including tau, B-catenin, glycogen

25 synthase, pyruvate dehydrogenase and elongation initiation factor 2b (eIF2b). Insulin and
growth factors activate protein kinase B, which phosphorylates GSK3 on serine 9 fesidue

and inactivates it.

Alzheimer’s Disease (AD) deméntz'as, and taupathies.
30 AD is characterized by cognitive decline, cholinergic dysfunction and neuronal death,
neurofibrillary tangles and senile plaques consisting of amyloid-B deposits. The sequence

of these events in AD is unclear, but believed to be related. Glycogen synthase kinase 383



of these events in ADis unclear, but believed to be related. dycogen, WL 700
synt hase kinase 3(3 1 2 JUL 2005 WD 02/065979 PCT/ SE02/ 00271 2 ( GSK3(3)"‘or
Tau (t) phegrigEwhating kinase sel ectively phosphoryl ates tpgrghgiqsubul e
associ ated protern ti in neurons at sites that are hyper phosphory(at ed in AD’

brains. Hyperphosphorylated protein ti has lower affinity for mcrotubul es
and accunul ates as paired helical filanmBnts, which is the main component
that constitute neurofibrillary s tangles and neuropil threads in AD brains.
This results in depolynerization of mcrotubules, which | eads to dyi ng back
of axons a(@SKE)r Tac (thytiospipdrylatihle kinage smiddtivalyyphdsplnglysesahemivosbsieent | y
found in di seases such as AD, aggo,trohi c lateral sclerosis,
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Di sease. fetiihelc 20 ffilanwito| whitB id the PHainrediidporttnd IRE aomatute dedrdfiBsllaesul ts in

hyper phosphoryl ati on of c¢ and_aﬁﬁli red helical filanents- |ike state via-
i nduct ison ehglesKemeyranil/ihfsads ipALbemsphigiresulipin depadymenizatigh of r ansport and

neuronal death (l.mahari, and. . . da J.. BLochem 121.: 179- 188 997 ..., GSK30
br of or ent | SRS PURR i BRGs e Pt R AR AR SR B B
active in mfiged #09bMistdift]yRUAONS disBastbDstbhaiks 2§D, £efArdHiOlRdrhl SRYRMS are al so
increased by 50%in brain tissue from AD patients. Furthernore, GSK3P

phosphor y| perlessopismrdemenidieel/ daegeeritieobasal degenanatjone demantispugilisjica pyd head

pat hway an(d Prr?;¥e\r;vts t-rﬁ% convertsi Onholfag'giér vatoe to acegg\l{e Co-aAué ggsg'gs et
al ., PNAS ‘G3137T8Y 27731 C189s )P S RIS P OSPLErQAPSY ¥ PRSIt s of
acet yl gholNiggann-RidkeHDehRNSId Hitles Dikdake. QUM dd ¥BarhBFL-B @ primdfjus, GSK3P

i nhibition may have beneficial 20 efféects in progression as well as the

cogni ti ve hieocenpa cabyrssiresudld imhyperphosnbenviation of itgad ddairadh delinahBlaments-
above-r ef to_di sease nj ut ur odege ' | seases.
Growt h T adkerrenr dBRARERr GRSy e B o R R IR SR B (o
play a keyweurdpalldeh@ ([Rahet afdalchiM!, Vi Brkhenl1@1aG0i N8t 1 997)06SKBB s pat hway
results in GSK3P inhibition._ Recent studies (Shat et- al., PNAS
97: 11074- Proymniaiboehsls prerotibridantarslesrs! tmsdeen vhawn (osbe aqiive dbpedangle
cel lular ang 30"RD tIRAE! §sRY GHALRISAL R P3G PS0% §F BRIPisshSRBEM @ O

AD patients. Furtherrhore, GSK3f phosphorylates pyruvate dehydrogenase, a key enzyme

in the glycolytic pathway and prevents the conversion of pyruvate to acetyl-Co-A (Hoshi et

él., PNAS 93:2719-2723, 1996). Acetyl-Co-A is critical for the synthesis of acetylcholine,

a neurotransmitter with cognitive functions. Thus, GSK38 inhibition may have beneficial

20  effects in progression as well as the cognitive deficits associated with Alzheimer's disease

and other above-referred to diseases.

Chronic and Acute Neurodegenerative Diseases.
Growth factor mediated activation of the PI3K /Akt pathway has been shown to play a key
25 role in neuronal survivél. The activation of this pathway results in GSK3J3 inhibition.
Recent studies (Bhat et. al., PNAS 97:11074-11079 (2000)) indicate that GSK3 activity is
increased in cellular and animal models of neurodegeneration such as cerebral ischemia or
after growth factor deprivation. For examplé, the éctive‘ site phosphorylation was increased
in neurons vulnerable to apoptosis, a type of cell death cbmmonly thought to occur in
30 chronic and acute degenerative diseases such as Alzheimer’s Disease, Parkinson’s Disease,
amyotrophic lateral sclerosis, Huntivngton’s Disease and HIV dementia, ischemic stroke

and head trauma. Lithium was neuroprotective in inhibiting apoptosis in cells and in the



after growmh factor deprivation. For exanple, the active site R
phosphoryl ati on was increased in neurons vulnerable to apoptosis, a ﬁQpJé“LdBUJ
cell death commonly thought to occur in 30 chronic and acut enerative

di seases SURHYAE°H zhei mer' s Di sease, Parkinson's Disease, C&#ﬁﬂ?ﬂ&ﬁ ic

| ateral sclerosis, Huntington's Disease and HIV denentia, ischem c stroke

and head trauna. Lithiumwas neuraproteciive in inhibiting apoptosis in

cells and in the 1 2 J UL 1005 WD 02/065979 PCT/ SE02/ 00271 3 brain at
doses that resulted in the inhibition of GSK30: Thus GSK3R inhibitors coul-d
be usef ulbriif aatiéptat agliedm weiistioh ol SSKBBeTaRCGEKI3Benkibiaasesd bBi pol ar

Di sorders (BDZ S Bipolar Disorders are characterised by mani c epi sodes and
depr essi vasely] Boalieguating the gpnrshaknyeedssgaagtivodiseaset BD based on its nood
stabilising effects. The disadvantage of lithiumis the narrow therapeutic
wi ndow and t he ‘danger of overdosing that can lead to [Iithiumintoxication.
.The recenwlpdzgpgy@werg f@w) | i thiuminhibits GSK3 at therapeutic

concentrations has raised the possibility that this enzyme represents a key

t ar get 5 of Bipolpi Pisordersargchamspterised hemprigiepispdrsansolepressive apisodesulrithiugi ol .
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as wel | agitHifmAPtHafak@RM theta ?@ﬁnmmoﬁ'fd‘rﬂ(}.ﬁé ¥enddt 506 RASsing Batdaaaptargni a 1s
GSK3 is involved in signal fransduction cascades of nmultiple cellular

pr ocesses lithip@rinfosishten. T hauesang diseeieay tl@élﬂ{:hl‘éipﬁ@lﬁblts QKB sheyapstitial  (Am J
Psychi atr 200 157(5); GSK3p_ | evel.s were 41- % | ower
in the sc rﬁceB%até%rié haf)éatli(eg t{] §p °§S lhtfy %lgtth?pe NRRETN §?f8f’técatl‘sey FRFe s%st u(:jy

i ndi caj eslitthah’ ssdekibz apihe &niia (Sﬂﬁ)ﬂUoM@St allenirogayiebapaRNGas, I8bhKleagindand t hat

abnor mal GSK3 -(reﬁh%ul ation could % a role in 20 schi zophrem a. Furthernore,
reduced JMedianeRINASI BvELSS-G0e 1 P nInhiiden etiGS K3 P mayahersiorekpphiheiapgutic -

schi 2ophr el An (OB ET ek el of BEUCSLEPRLE 4 DISI 303 L1998 Bigbates

Insulin s cogen synt esi's in nuscles vi a
dephosphoryl ati on and 25 t hus activation of glycogen synthase vi a
dephosphoryl ati on. Under resting conditions,
Schizophrenia

15 GSK3 is involved in signal transduction cascades of multiple cellular processes,
particularly during neural development. Kozlovsky et al (Am J Psychiatry 2000 _
May;157(5):831-3) found that GSK3p levels were 41% lower in the schizophrenic patients
than in comparison subjects. This study indicates that schizophrenia involves
neurodevelopmental pathology and that abnormal GSK3 regulation could play a role in
20  schizophrenia. Furthermore, reduced -catenin levels have been reported in patients

exhibiting schizophrenia (Cotter et al., Neuroreport 9:1379-1383 (1998)). -

Diabetes
Insulin stimulates glycogen synthesis in skeletal muscles via the dephosphorylation and

25 thus activation of glycogen synthase via dephosphorylation. Under resting conditions,
GSXK3 phosphorylates and inactivates glycogen synthase. GSK3 is also 6ver—expre$sed in
muscles from T ype IT diabetic patients (Nikoulina et al., Diabetes 2000 Feb;49(2):263-71).
Inhibi_tioh of GSK3 increases the activity of glycogen synthase thereby decreasing glucose
levels by its conversion to glycogen. GSK3 inhibition may therefore be of therapeutic

30 relevance in the treatment of Type I and Type II diabetes and diabetic neuropathy.



GSK3 phosphoryl ates and inactivates gl ycogen synthase. GSK3 is also  _ -
over-expressed in nuscles from Type Il diabetic patients (Nikoulina‘\et»‘é.ll.m,ﬂ5
Di abet es FA90/&8H049(2):263-71). Inhibition of GSK3 increagassib@oAgti vity
of glycogen synthase thereby decreasing glucose levels by its conversion to
gl ycogen. GSK3 inhibition may therefore pe of therapeutic 30 rel evance in
the treatnment of Type | and Type |1l diabetes and di abetic neuropathy. 1 2
JUL 2005 WD 02/065979 PCT/ SE02/ 00271 4 Hair Loss GSK3 phosphoryl ates and
degrades (3-catenin. O-catenin is an effector of the pathway for keratonin
synt hese. I'e¢Qt%enin stabilisation may be | ead to increase hair devel opnent.
M ce expr, i Ll t enl At | i heryl at ed
by 53 ooy B AT FR s Gl DR BBl JrEe PIESRRRK 7
al ., Cell xEeA6niNeyntBEse9B-catenirbQbilidajon. majhiee leatvtd Micteasd Bsir 8oseipinedeMieous

gl ands and dernmal papilla, norpally established only in enbryogenesis. Thus
GSK3 i nhi §XPTesvingraytapilised Proatepimbhmutasionpd|sgaeRRosplyralateddt G&éémnrivrcgg a10
Vijaj arag n . i : 6)~ ed-t hat
Geka 14 nEnpeesh Bhebne & ST A0uRRthatliYaeb, i CehdBhs sy S B oo
t hat GSK3 143). Thesentollitles fendd sspadebusnplands ddtedeambabpdpiia, m@ﬁhﬂgmﬁblfgﬂi&i sperm
head. These data suggest that GSK3 could be a key elenent underlying
notility PBitingmbsyogencsipel isiGh R Mbsbigary mayqifes tieamegt forrhatdness. sper m
function. Inhibitors of GSK3 could be useful as contraceptives for males.

15 Di scl osure of the invention. The object of the present invention is to
provi de comabtprdschmieng a sel ective inhibiting effect at GSK3 as well as

havi ng a good bioavailability. The effect on other kinases chosen from for
exanplie. CORjarteievBLeil (Riebksnyad A00 B A der gty reriisdshedenics ISkt | on

provi des th fﬁ%ﬂﬁ%%s%m‘i&ﬁe gl%rnggu kiﬂmkmo&toéhenh‘stry revealed that GSK3 is present in
the flagellum and the anterior portion of the sperm head. These data suggest that GSK3
could be a key element underlying motility initiation .in the epididymis and regulation of
mature sperm function. Inhibitors of GSK3 could be useful as contraceptives for males.
15

Disclosure of the invention.

The object of the present invention is to provide compounds having a selective inhibiting
effect at GSK3 as well as having a good bioavailability. The effect on other kinases chosen
from, for example CDK2, has been investigated.

20  Accordingly, the present invention provides a compound of the formula I



(RI), BD(RA))P X (RA)g (RYmA . (I) 25"'1 2 JUuL 2005 VD02/065947?JU‘ 2005
PCT/ SE02/ 00271 5 wherein: X is Cc-bal kyl - U- Co- bal ky], ! R

(C2. bal ke | -} (C2_6al kenyl) n.I, (C2-6aikynyl) 0.1-U - yl)

o_1, wher %)"%W%ﬁ _6al kyl, C2.6al kenyl, C2_5al kynyl, wher ggg%gﬁgb%ﬂ;up can
optionally be replaced by a CO group, and nmay be optionally substituted on a
5 carbon by one or nore G and each carboh may be replaced by a N, 0, or S
and wherein said nitrogen nay be optionally substituted by a group Q Uis
CO or C(OR5)R6; Ring Ais imdazo[1, 2a] pyrid-3-yl or '

pyrazol o[ 2yI3a¢ipyrid-3-yl; Ring B, is a 5- or 6- nenbered heteroaromatic ring

t ai ni h t ' ted f N, S |ch_at _
atom o 901 ook ST rORI Bosabe CrAREIDb K Gireo endComQnh Sab-o.

menber ed het | G ; Pey ) a ‘ ) 0 and
o R D 1 s CRRRN) &, WhBRiPaN €)Y Ol ACLOTRIABLPIA, L, © @
.contai ning hetepoatalybeseplecidiry 4 £Ongrp,Gand mehyDeaoypdionall Wsyblseaydd oniang or  5-
or 6- nenbered. is heteroaronmptic rjng. may optionally be fused with a 5- or
6- menber ed scafb@f@vé@,e%&?qr?ﬁ@fgﬁ%%ﬁ@%éadr egpRasad it 2N P oS 8t i onal |y

cont ai ni ng at,Qs.:seh-acteskeh 040 Go oMNional ; t&p%, iy i1 f said
het er ocyclic groedpgé:lgnttg(?%’?s a%? - N?—éylorrrlgi %?{/&Pﬁ‘at |¥\€§g§r@ may be optionally
substituted @is&i@mﬁmogzs)ﬂﬁl i s hydrogen, halo, nitro, cyano, hydroxy,

fl uorornethyl, difluoronet , 2o trifluor thyl , fluoronethoxy,
di f I ubr onet h&%§8 At Ffflf%?[&%b%%y?'y 2P,’YfP&4gjrlTﬁ,3’3a ed-3-y60) Cl . 3al kyl, CH=ENORY,

( C=NH) NR7RB, R@%\!B',Zis 233 or 8- neteked et OBt ring containing heteroatoms

10 selected from N, O and S pf which at least one atom is selected from nitrogen;
Ring C is a phenyl ring or a 5- or 6- membered heteroaromatic ring containing
heteroatoms selected from N, O and S; - '
Ring D is a phenyl ring or a 5-l or 6- membered heteroaromatic ring containing
heteroatoms selected from N, O and S and said phenyl ring or 5- or 6- membered

15 heteroaromatic ring may optionally be fused with a 5- or 6- rnémbéred saturated,
partially saturated or unsaturated ring optionally containing atéms selected from C, N,
O and S and wherein if said heterocyclic group contains an -NH- moiety that nitrogen
may be optionally substituted by a group Q;
R!is hydrogen, hald, nitro, cyano, hydroxy, fluorormethyl, diﬂuoroﬁlethyl,

20 trifluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, NHp, NHOH;

| NHCN, (CO)C1-3alkyl, CH=NOR', (C=NH)NR'R?, CONH,, SH, SCisalkyl, SONHa, -

SONH,, C;.salkyl, Csecycloalkyl, Csaalkenyl, Caaalkynyl, Cyaalkoxy,
O(CO)C.3alkyl, NHC salkyl, N(Cy.palkyl),, ‘
NH(CO)C;_salkyl, CONHC, 3alkyl, CON(C'1_3a1kyl)2, SOC.3alkyl, SO,C,.zalkyl, .

25 SO,NH(C;.3alkyl), SO;N(C.3alkyl);, SONHC, jalkyl, SON(C,.salkyl); wherein any
Cialkyl, Cy.salkyl, Cysalkenyl or Co.zalkynyl may be optionalIy substituted oﬁ carbon
by one or more J; .
nis l,. 2 or 3, wherein the definition of R! above may be the same or different;
R? R? and R* is attached to a ring carbon and is independently selected from-

30 hydrogen, halo, nitro, CHO, CgsalkylCN, OCj.salkylCN, Co_salkyIOR7,
OC1-5a1kleR7, fluorormethyl, difluoromethyl, trifluoromethy!, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, Co_salkleR7R8, OCl_éalkleR—}RB,



SONH2, d _3al kyl, C3.6cycl oal kyl, C2.3al kenyl, C2_3al kynyl, C -3al koﬁxz,, 9005
O(CO) Cl . 3al kyl, NHCl .3al kyl, N(Cl 2al kyl)2, NH(CO) Cl-3alkyl, CONHCI-B M&xiz,
CON( QI - 3al‘ﬂb%, s9000Cl - 3al kyl, S02CI aal kyl, 25 S02NH(Cl . 3al kydpsr02/00271

S@2N(Cl . 3al kyl')2, SONHCI - 3al kyl , SON(Cl . 3al kyl )2, wherein any . 2alkyl,

Cl - 3al kyl , C2-3al kenyl or C2.3al kynyl may be optionally substituted on
carbon by one or nore J; nis 1, 2 or 3, wherein the definition of R above
may be the sane or different; R2, R3 and R4 is attached to a ring carbon

g;?,fifs;fk;P‘éi;’e@é&%éﬁ@§ﬁéﬁ§§%ﬂz’%§ﬁ%pé%ﬁ%°ﬂ?@ﬁqz€$@>ﬂé%1&%1; GHAGR

7 7

L1 11 nor omet Koy Ve Kol FoT MR T Bar Ry s LRI vo
L e O ook
5 bl Ky CONRTRACOVOR R @ R ) o s3I R ey iy Py s -
NR9( CO, OR?7, 7 = ¥, OCl.6 1COR7,

s N(R7(%:0)(@W@W@SW@&%WB&%’?%@W , OCL62| k§;| NR7( S
02) R8, OCL6alG@].%ky0er NBORR®, O, Balkikly$ OSNB MY EsalkyDSIBRER’( SO NR7R8,

S03R7, CO 6al kyl NR7( SQZ) NR7 . 6al kyl NRZ( SO) R8 C_6al kyl.S02R7
C 6al kyl sm?,oéneﬂ%%(f(ﬁw, RR@@G%@%F]SJS,@I%},’HEEE& R7R8’§:®§llq?{ }&SZ%.S@&S(’:I oal kyl ,

C 6al kyl aryl, : b het 7 . [N ANy, Cl - 6al kyl ,

C2_5al kenyl Céﬁ%@l%kld%y’:@‘%@%%ycfé% @‘g%-\cﬂ?g%@(l Cb@ %%TB'I%’yI aryl or

Q0- 4kyl het er apyalkyIC; geyalgrllopy Chealloyiaiyh rGylsh ik yiiehsde tolic edowqy) whardwanypy one or

nore G and wherein if said heﬁteroc%glic roup.contains an -NH noiety that
ni troden may Csakdptr-ebtny, GussvnyhleqalbyiCasgrdemkyd Casalkylamdoy is 1, "2, 3,
4 or 5; wherei I Jnk t L ' : : ame or
different; R "?as}f‘ﬂg?f?‘g’%ﬁl{lé f%gﬁkﬁoﬁ% ngl?flg'%%}lggrrg%/ r}x/ig,?rlﬁto ???Fgg%ﬁé{eﬁyl ,

Cl - 6al kyl , C&;%ad kéenelin if said heterocyclic group contains an -NH- moiety that nitrogen may

be optionally substituted by a group Q;
m, pand qis 1, 2, 3,4 or 5; wherein the definitions 6f Rz-, R? and R* above may be the
15 same or different; ) ‘
R’is hydrogen, fluoromethyl, difluoromethyl, triﬂuoror'néthyl, Ci.salkyl, Cagalkenyl,
Cagalkynyl, Co.galkylCs.cycloalkyl, (CO)Cy.salkyl, C;.¢alkyINR'R?; |
- RS is hydrogen C;.salkyl, Cg_salkenyl., Ca.salkynyl, trifluoromethyl;
R7, R%is independently selected from hydrogen, C;.salkyl, Co.salkylCs.scycloalkyl,
20 Casalkenyl, Cagalkynyl, Co.salkylaryl, Cyealkylheterocyclic group; wherein any
' Ciealkyl, Cygalkenyl, Cagalkynyl, Co_salkle3.60ycloa1kyl, aromatic group or
heterocyclic group may be optionally substituted.on carbon by one or more G and
wherein R’ and R® together may form a 5- or 6- membered heterocyclic group
containing heteroatoms selected from N, O and S, wherein if said heterocyclic group
s contains an -NH- moiety that nitrogen may be optionally substituted by a group Q;
G and J are independently selected from hydrogen, halo, nitro, cyano, CHO, OR9',
_ Crsalkyl, Cé_salkenyl, Ca.ealkynyl, CysalkylCs.gcycloalkyl, fluoromethyl,
difluoromethyl, trifluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy,
NRR!®, CO,R?, CONR’R!®, NRY(CO)R®, O(CO)R®, COR’, SR, (SO)NR’R'?,
30 (SO)NR’R™, SOsR’, SO-R?, SOR’;
R’ and RYis independently selected from hydrogen and C.salkyl and wherein R’ and

R together may form a 5- or 6- membered heterocyclic group containing heteroatoms



C2_6al kynyl , CO-6al kyl C3-6¢cycl oal kyl, (CO C -6al kyl, C, -6al kleR7R8 ‘ ‘I%U‘I
hydrogen Cl -6al kyl, C2.6al kenyl, C2_6al kynyl, trifluoronethyl; R, Lily

i ndepende | ted from hydrogen, Cl-6al kyl, C 6alkkyl kyl ,
20 2. 6al Eeevquz’%gffg& 5al kynyl , CO 6al kyl aryl, GO 6al kyl het er %71?%% “S?Iéup,

\/\,her ein any Cl_6al kyl, C2_6al kenyl, C2.6al kynyl, CO. 6al kyl C3-6cycl oal kyl ,
aromati c group or heterocyclic group rray be opti onally substituted on
carbon by one or nore G and wherein R7and R8 together may forma 5- or 6-
menbered heterocyclic group containing heteroatons selected fromN, 0 and
S, wherein ifs@@n'tedi freme¥,d2 pod SONIgBtr@iupf%d bctnrtoa'ydic goup bbhitaime pe tHt ety
nitrogen may Ertlonall supsti dt %/ % ugp ~ Gand 7 are

i ndependent | y*! EI” CETHMEY ﬁ]oﬂt)’iﬂrr‘%lé Sified by g yano, CHO, OR9,

Cl6al kyl , C2- I I I oNaEt hyl ,
di f | uor onet hylé% s %édu%%n(g‘%ﬁm @QS%}%iﬁ%J@@%&f ﬁgé??bn@e?ar{ky LE

trifluoronet hGQNHclNREcRIL@Omlmlkymﬁlmndmﬂﬁzmmrbc@&m R9 COR9, SR9,
(SO ) NRORi o, NROR10, SO3R9, SO d R10 is independently
sel ect el fron?SIﬂ/fsl?e(%éﬁOéﬁBh@F%ﬁ?Wﬁyéﬁﬁeﬂmlwﬁgwognd R10 together may

forma 5- or 6- nmenbered heterocyclic group containing heteroatons ? 2 !UL
2005 WD 02/065979 PCT/ SE02/ 00271 7 selected fromN, O and S wherein if
sai d het erBathek bmbgdimmptsmfﬂh@inwsnm reldites tmﬁtppundsIﬁtfonhmladqdnraimy( e

ool I, S T P B S el AL S LB lon o
CON( CL4al ki dr orS81e Y3, AHMehR @RISR BF Qﬁrﬁﬂ{/enrﬁmé}élaés 6 86mPARRLs, Qﬁhé%em X

pharmaceuti'cal | y acceptable salt thereof. Further enbodi nehts of
i nvent icon isél.ates to conpounds of forrmula | wherein X is

Co- 2al kyl -.U- Co- zal k ere | k opti,onal |y substituted on
a carbon JP&H?thB’S/aSé’ﬁ%t 05 PGBy e é‘%@t}ﬁgr X’é%&?@ %HQ’P‘%% qhe invention rel ates
t o conpoundsnotbesspdt oXthd Bvértidd Ring BRGy ﬁ@[ne%?@?ﬁhn%_e.t he invention Ring A
is imdazo[1,2a]pyrid-3-yl. In another aspect of the invention Ring Bis

pyridine dn apfylrthqna@pqq:@of the invention Ring B is pyrimidine.
In another aspect of the invention Ring C is a phenyl ring or a pyridine ring.

15 In a further aspect of the invention Ring C is a phenyl.

Listed below are defintions of various terms used in the specification and claims to

describe the present invention.

20  For the avoidance of doubt it is to be understood that where in this specification a group is
" qualified by ‘hereinbefore defined’ or ‘defined hereinbefore’ the said group encompasses
the first occurring and broadest definition as well as each and all of the preférred

definitions for that group.

25 For the avoidance of doﬁbt it 1s to be understood that in this specification ‘C;.'s’ means a
carben group having 1, 2, 3; 4, 5 or 6 carbon atoms.
In this specification the term “alkyl” includes both straight and branched chain
alky! groups. The term C;-Cg alky! having 1 to 6 carbon atoms and may be methyl, ethyl,
n-propyl, i-propyl, nl-butyl, i-butyl, s-butyl, t-butyl, n-pentyl, i-pentyl, t-pentyl, neo-pentyl,
30 n-hexyl or i-ﬁexyl. The term C;-Cs alkyl having 1 to 3 carbon atoms and may be methyl,
ethyl, n-propy! or i-propyl. The term C;-C, alky! having 1 to 2 carbon atoms and may be
methyl or ethyl.



In a further aspect of the invention Ring Bis pyrimdine. In another aspect
of the invention Ring Cis a phenyl ring or a pyridine ring. is In a7 Jut 0%

further agRegloRbethe iinvention Ring Cis a phenyl. Listegpdgd@mpi e
defintions of various terns used in the specification and clains to

describe the present invention. 20 For tdie avoi dance of doubt it is to be
understood.that where in this specification a group is qualified by

“herei nbefore defined or “defined hereinbefore' the said group enconpasses
the first occurring and broadest definition as well as each and all of the
preferred definitions for that group. 25 For the avoidance of doubt it is to
be under stApgichilahatfinitioh bpsliespeotter eali¢ads) forEkadiplaresnrayil, (slayanclgdedup havi ng
1, 2, 3; 4, 5 or 6 carbon atons. _In this_specification the term "al kyl" g
i ncl udes BEEWIStedighi-phery ehrakciphanxistidl kyl groups. The term Cl- G5 al kyl
having 1 to 6 carbon atons and may be nethyl, ethyl, n-propyl, i-propyl,
n-butyl, i-butyl, s-butyl, t-butyl, n-pentyl, i-pentyl, t-pentyl,

neo- pent Yin the3dsdwheps)d subscript hetky |inte%' @ (z&foMtielgroap & WitlchhBY subBcrpt tréfes
carbon atons and may be nethyl, ethyl, n-propyl or i-propyl. The term Cl-C2
al kyl -havihigdicates tiat ¢ha goHP 2nke absentnies; thse inkdiagdt berd betigen the grogpsyior

For  oxampraaRangectbbian it Xt S R0 Pty bR R BRR O™

2- phenyl etvaydh mé&ank Bhdthe=1¢ase where a subscript is the integer 0 (zero) the
group to which the subscript refers to indicates that the group may be
absent, i.e. there is a direct bond between the groups, for exanple in the

definitio Mhi .5 Co- 6al - - : b ‘(zero
i ch ool LB RO RV R SN BRoPUEE Ry ok )
subst i t ut egtens athdréeing dCeysticaldyytmag de badlopiondl, cgalsbn, c¥dlepdneyiror '

"C3. 6cycl oal kyl " may be cycl opropyl, cyclobutyl, cyclopentyl or cycl ohexyl.
cyclohexyl. '

The term “alkenyl” refers to a stra{ght or branched chaih alkenyl group. The term C;-Cg
15 alkenyl having 2 to 6 carbon atoms and one double bond, and may be vinyl], allyl,

n-propenyl, i-propenyl, n-butenyl, i-butenyl, crotyl, pentenyl, i-pentenyl or hexenyl. The

term C,-Cs _alkenyl having 2 to 3 carbon atoms and one or _twb double bond, and may be

vinyl, allyl, propenyl or i-propenyl.

20 The term “alkynyl” refers to a straight or branched chain alkyhyl group. The term C;-Cs
alkynyl having 2 to 6 carbon atoms and one trippel bond, and may be etynyl, propargyl, n-
butynyl, i-butynyl, n-pentynyl, i-pentynyl or hexynyl. The term C,-Cs alkynyl having 2 to

3 carbon atoms and one trippel bond, and may be etenyl or propargyl.

25 The term “Cy.;alkoxy” may be straight or branched and may be methoxy, ethoxy, n-

Propoxy Or i-propoxy.
The term “hajo” refers to fluoro, chloro, bromo and iodo.

30 The term “aromatic group” refers to an optionally substituted monocyclic or bicyclic
hydrocarbon ring system containing at least one unsaturated aromatic ring. The “aromatic

group” may be fused with a Cs-C5 cycloalkyl ring to form a bicyclic hydrocarbon ring



The term "al kenyl" refers to a straight or branched chain al kenyl group. The
term C2-C6 15 al kenyl having 2 to 6 carbon atons and one doubl e bond,1 addl 2005

may be vi Qlk;bl%(ﬁéblé{?%l n- propenyl, i-propenyl, n-butenyl, i -M}S%@%b({zglcrotyl ,

pent enyl , or hexenyl. The term C2-C3 al kenyl having 3
carbon atonms and one or two double bond,  and nmay be vinyl, allyl, propenyl
or i-propenyl. 20 The term "al kynyl " refrs to a strai ght or branched chain
al kynyl group. The term C2-C6 al kynyl having 2 to 6 carbon atons and one
tri ppel bond, and may be etynyl, pro‘argya, n- butynyl, i-butynyl,

n- pent yny| Sysicih Sitpblg ex gpplge R gl frsomatiereropp Careaplicayh prpiani indany] eed 3
car bon atqg&l%gg one trippel bond, and may be etenyl or propargyl. 25 The
lerm"Cl _3a ko y* may be straight or branched and may be net hoxy, ethoxy, n-
propoxy or i-propoxy. The term "halo" refers to fluoro, chloro, brono and
iodo. 30 The term "aromatic group” refers to an optionally substituted -
.monocycl i clgrtesn gyer ﬁcmemp@rpg@aﬁemmatrvgn@g/@qrémmrﬁnai Woner thiee betgstatang

unsat ur at ed, a ti r{nag. - The." aromat i roup” .be, fused with,a C5-C7
ool oy PRl R 8,10 g 5 T e RS gl e R v i ¥ B

PCT/ SE02/ QR21ny] Op i sd1 fimpy Uizt B) (g rigx R aptiesdaf pihayl elifRolAlopaddye. gr oup” are
phenyl , ng%,ht hy}i ?p}?ndaﬁly yand r@il)g?rr a?i %I ) _I)gep)% er%ln 5- orﬁG- rreny%ered

het eroaromatic ring containing one, two or three heteroatonms s selected

fromN, 0-and_S may_be furyl . .inkdazal j_ Soxaz | .. 1sqthiazol vl
oxaroly1 . TByr TyroEysgeefone P Al B PR A g BT kAR o1 1
t hi azol yl. sdndt dtiteendlic rilid@ohRIrihg hed €2 erysl dfavIgEDatlcast 6h&helotton i§ @hoeat ed,
partially saturated or unsaturated, npno or bicyclic ring containing 4 to

12 at ofts~ dforphy: etpr &) Widelsmaprimless odicauiss speified b8 earbonor nipgemlinisdpr 0,

whi ch may, . t .Se ihE car. oL ni j d, wherein
A oD or oui R I STy IRAELY bE IR BIRO, Plinb iR o MEPT. 0
opti onal | yphiemdllyesbetid a Gakdiyl g6 gLimdaiiotn faaruatean Ay @b@poatd/orconmoniidger a ring
nitrogen and/or sul phur atom may be optionally oxidised tqg formthe

N-oxi de, SBUPHRYBRITARIPG1RY b AntioRaly axifisabicetoaidhpNedtids. spiiexidesngyor

e o o St PR bl ARSE Rt S o et

15 pyridyl, pyranyl, pyrrolyl, isothiazolyl, indolyl, quinolyl, thienyl, I,3-benzodioxolyl,
thiadiazolyl, pipefazinyl, thiazolidinyl, pyrrolidinyl, thiomorpholino, pyrrolinyl,
homopipérazinyl, 3,5-dioxapiperidinyl, tetrahydropyranyl, imidazolyl, pyrimidyl,
pyrazinyl, pyridazinyl, isoxazolyl, N-methylpyrrolyl, 4-pyridone, 1-isoquinolone,
2-pyrrolidone, 4-thiazolidone, pyridine-N-oxide and quinoline-N-oxide. Particulary a

20  “heterocyclic group” is a saturate'd,ApartiaIly saturated or unsaturatéd, mono or bicyclic ring
containing 5 or 6 atoms of which at least one heteroatom is chosen from nitrogen, sulphur
or oxygen, which may, unless otherwise specified, be carbon or nitrogen linked, wherein a
CH: group can optionally be replaced by a C(.O), aring nitrogen atom may optionally bear
a Cy.salkyl group and form a quaternary compound or a ring nitrogen and/or sulphur atom

25  may be optionally oxidised to form the N-oxide and/or sulfoxide or sulfone.
Where optional substituents are chosen from “one or more” groups it is to be understood
that this definition includes all substituents being chosen from one of the specified groups

or the substituents being chosen from two or more of the specified groups. .

30 A suitable pharmaceutically acceptable salt of a compound of the invention is, for
example, an inorganic or organic acid, for example hydrochloric, hydrobromic, sulphuric,

phosphoric, trifluoroacetic, citric or maleic acid. In addition a suitable pharmaceutically



t hi adi azol yl, piperazinyl, thiazolidinyl,.pyrrolidinyl, thionorpholino,
pyrrolinyl, honopiperazinyl, 3,5-dioxapiperidinyl, tetrahydropyranyl,?? jul 2005 °
i m dazol yhyo pyodsorodyl , pyrazi nyl, pyridazinyl, isoxazoly],pCI/SE02/00271

N- et hyl pyrrol yl, 4-pyridone, 1-isoquinolone, 2-pyrrolidone,

4-1t hi azol i done, pyrldlne N- oxi de and qU|ﬂ?I|ne-N-oxide. Particulary a 20
"heterocyclic group"” is a saturated,; ially saturated or unsaturated,
nono or bicyclic ring containing 5 or 6 atons of mhich at | east one

het eroatomis chosen fromnitro en sul phur _or oxygen, whjch nay, unl ess

ot her wi se 3pRRATE 8t ohRCUBPYBH Tt %FWFH@%hIQﬁﬁﬁé@nP @P@#ﬁhémuéﬁﬁ dfoup can
optionally, llpﬁln'é%glltﬁﬁ%giltg}ﬂtaanqr%mnﬁn{ éa'?tgorry sta[tqg@'i]aﬁb%ﬂqyasg R%ngrpgﬂf&}ﬁs ear

a C1_6alk rou orma quaternary conpound or ring fitrogen and/ or
sul phur a@mymOR@uﬂHyzhaqﬂﬂﬂeomahiy oxi dised to formthe N oxide and/or

sul foxi de or sul fone. Were optional substituents are chosen from "one or
nore" groups it is to be understood that this definition includes al

subst i . ] u t

subst | S e RO SER kBT E nele i S8R bR SE NPT iBimdisents o

sui tabl e mEaﬁmeisbme@b |a¥1dat3ﬁ&pibab&h&er§t@bﬂ theh thee meemwmﬂ;c@ﬁu tadaes mnmtl on is,
for exanple, an inorganic or organic acid, for exanple hydrochlorlc

hydr obr onoptical dipHerepSomepn 884 BEPIRLricisamarsior oacetic, citric or mal ei ¢ acid.
In addition a suitable pharmaceutically 1 2 JU 2005 WD 02/065979 :
PCT/ SE02/ 00271 10 acceptable salt of a conpound of the invention, is for
exanpl e, dhedhdentibn ARbatlaakd anpind @l slonfegiceforl ofbieabnipalihds ERhafmmRiaum
salt or a_salt with an organic base, which affords a

phyS|dPochaIIy acceptabl e cation. s Sone conpounds of fornula | may have
chiral centres and/or geonetric isoneric centres (E- and Z- isomers), and
it is to be understood that the invention encanpasses all .such optical,

di ast er eoiAsiother Embmm%mhrlh&dt1©ﬁmms folldhweinizrieaivounds: al so rel ates to any
and all tautoneric fgorns of the. conpgunds of the formula Another enbodi nent

of the i n¢dftfddorpgolipebengpylamlingldorimitazadl,2-2- IFY4ld€IZL'3I\X5}Hj’H’6Pihﬁ6’benzoyl )
] Oy bl BRI 00 S g

1, 2-a}s pr+[d+(ﬁ—Methylblpyxdym)ladllmJ-4|-($mldazo [1,2-a]-pyridin-3-yl)pyrimidine, |

2 - (A My e O A i A i AR B L 2 B P it )py” i di ne,

2-[4-(3-Chlorobenzoyl)anilino]-4-(imidazo-{1,2-a]-pyridin-3-yl)pyrimidine,

2-[4-(3-Ethoxybenzoyl)anilino]-4-(imidazo-[1,2-a]-pyridin-3-yl)pyrimidine,
2-(4-Benzoylanilino)-4-(imidazo-[1,2-a]-pyridin-3-yl)pyrimidine,

20 (*)-2-[4-(Hydroxyphenylmethyl)anilino]-4-(imidazo-[1,2-a]-pyridin-3 —yl)pyrirniciine,
2-[4-(1-Oxo-2-phenylethyl)anilino]-4-(imidazo-[1,2-a]-pyridin-3-yl)pyrimidine,
2-(3-Benzoylanilino)-4-(imidazo-[1,2-a]-pyridin-3-yl)pyrimidine,
2-[4-(1H-Indol-6-ylcarbonyl)anilino]-4-(imidazo-[1,2-a]-pyridin-3-yl)pyrimidine,
2-[4-(4,5-Dihydro-1H-pyrazol-4-ylcarbonyl)anilino]-4-(imidazo-[1,2-a]-pyridin-3-

25 yl)pyrimidine, '

 2-[4-(1,3-Thiazol-2- ylcarbonyl)anilino]-4-(imidazo- [1 2-a)-pyridin-3-yl)pyrimidine.

Methods of Preparation

30 Another aspect of the present invention provides a process for preparing a compound of
formula I as a free base or a pharmaceutically acceptable salt thereof. The process,

(wherein R!, R%L R RY X, Ring A, Ring C, Ring D, m, p, q and n are, unless otherwise



-(4- Q/anobenzoyl) ani lino]-4-(imdazo-[ 1,2-a]-py ridin-3-yl)pyrim dine,
E3 Chl orobenzoy:ganl : i no} 4- EI mgazo % 1, 2- ia] pyrhdl n- 3- yI)pernzdghun@S
ES':Q?) enzoyl)anilino]-4-(imdazo-[1,2-a]-pyridin I ne

- Benz an(?’ J|)7§10) 4- (i mdazo-[ 1,2-a]-pyridin-3-yl) yrlgnC %%@YJO%‘E{]

-[ 4- (Hydroxyphenyl rrethyl)anlllno] 4- (llmdazo [1,2-a] -pyridin-3-yl)pyrim
2- [ 4- (1- Oxo- 2- phenyl et hyl ) ani | i nd}l- 4- (i m dazo- [

-a]-pyridin-3-yl)pyrimdine, 2-(3-Benzoylanilino)-4-(imdazo-]|

]-pyridin-3-yl)pyrimdine,

4 (1H Ispmtmﬂiedfjm;d saiefiany n) ﬁm‘mnh]ar{cp]ndz&@g # dazryrimitin2-oap-pyyidindiwhessiy P)ipyr i i

e, 2-[4-(4.5- D|hydro 1 H pyrazol -4-yl carbonyl)anilino]-4-(imdazo-]|

1, 2-a] - py o GR 3 %HWE&rlmdlne

2-[4-(1, 3, dazo-[1, 2-a] -pyridin-3-yl)pyri

m di ne. l%/?at h&?fg of %Lepar ati onﬂgigukerr}%%fﬁé}]&llag%ect of the present invention

provi des a process for preparing a conpaMd ofL formula | as a free base or

a pharmaceutically acceptable salt éﬂe eof ~TThe process, .(wherein R, R2,

R3, R4, X, Rng A, Rng C Ring )n, g/nd n are, unless otherwise U

2005 V\D 02/ 065979 PCT/ SEQ2/ 00271 11 spegified, are as defined in formula I

and Ring Bis a pyrimdine or a pyridine erein Pis Nor CR),

conprising: a) reacting of a pyrimdine or g pyridine of fornmula Il: N /L

(R)" iP (R)YmA s (Il) wherein (R ine or a leaving group; wth a

compound of forrmula Il wherein L is a Yne or a |leaving group: L~ C

JRa)p X ’

5 . 1D

wherein L is an amine or a leaving group; with a compound of formula III wherein L is an

L
X .
(R¥), |

- - I

10 b) reacting a pyrimidine or a pyridine of formula I'V:

(R), @\ @ Ra

(R)q

QJQJ“

amine or a leaving group:

avy -

with a compound of the formula V:

R

15 )
wherein one of M and Q' is a leaving group E and the other is a metallic group Y; or

~c) when P is N, reacting a compound of formula VI:



(R4)g . (I'1l1) 10 b) reacting a pyrimdine or a pyridine of fornula IV I-[ 0
I NN(R), ND(R3)p iPX~ M(R4)qg (IVV wth a conmpound of thefornful”él20
Vi (R2) Awd26edd7o Wherein one of Mand QL is a |eaving grompr/éeoanehe

other is a nmetallic group Y; or ¢c) when Pis N, reacting a conpound of
formula VI: 02JUL2005 WD 02/065979 PCT/ SE02/00271 12 H HN/N- \~r & R3)P
Nl HZ X~ (R4)g (VI) wth a conpound formula VII: Rs RLNNRs 0 R

(R2)m A
HN :
RS

with a compound of formula VII:

5 ' A(VII)

wherein R® is C;_galkyl and R' is as defined above;

and thereafter, if necessary:

i) converting'a compound of the formula I into another compound of the formula I e.g.
10 reduction of X when X is CO to C(ORS)R6 wherein R’=R®= hydrogen.

ii) removing any protecting groups; and

iii) forming a free base or a pharmaceutically acceptable salt thereof.

L is defined as an arrﬁno group or leaving éroups. Suitable leaving groups are for example,

a halo, sulphonyloxy group or a thio ether, for example a chloro, bromo, ‘
15 methanesulphonyloxy or a toluene-4-sulphonyloxy group or a thiomethyl ether. One of the

L is an amino group and the other is a leaving group.

A suitable leaving group E is, for example, a halo or sulphonyloxy group, for example a

bromo, iodo or trifluoromethylsulphonyloxy group.

A suitable metallic group Y, is, for example, copper, lithium, an organoboron reagent such

as B(OH),, B(OPr"), or B(Et),, or an organotin compound such as SnBus, an organosilicon



5 (VIl) wherein Rs is C]_6alkyl and R is as defined above; and "
thereafter, if necessary: i) converting "a conpound of the fornmula I i ritlolUt 2005
anot her cmound_ of the formula | e.g. 1io0 reduction of X erg ><% gﬁOto
C( OR5) R6 PEYRR =R6= hydrogen. ii) renoving any protectifig>§? @051 and
iii) formng a free base or apharnmaceutically acceptable salt thereof. L is
defined as an ami no group or |eaving groBps. Suitable |eaving groups are for
exanpl e, a halo, sul phonyloxy group or. a thio ether, for exanple a chloro,
brono, is nethanesul phonyl oxy or a tol uene-4-sul phonyl oxy group or a

t hi onet hylcomipbend suches Si(MEF,, lanics gazavdmomgiomppuat dudhe ZaChetin i s a | eavi ng
group. A suitable leaving group E is, for exanple, a-halo or sul ﬁ)honyl oxy
group, forRTERLANMENIEM ganereynd seekhaoh Bt i RIS FRERTIYR CHRBAYIGLGN §F oup. 20 A

sui tabl e |1 ' f it hi nobor on
r eagent sﬁ%ﬁﬁtgg%g%é§§§$&g?%§%%3§*%§§gﬁgﬁ?5?9§%9§%ng?g§2§ .ﬁ“@@%%%%ﬁd such
.as SnBu3, HgBrorganosilicon 1 2 JUL 2005 WO 02/065979 PCT/ SE02/ 00271 13
conpound such as Si (Me)F2, an organozirconi um conpound such as ZrCl 3, an

or ganoal um ni um conpound such as Al Et2, an organonmagnesi um conpound such as
MyBr, an i : n, 0 mercury conpound such
as FgBr.gEg%E?%%gﬁgygggg |g£8%%%é@§$%ﬁé%?éﬁ; %5%%§@§ reactions are as
follows: a) A compound of formula Il and a conpound of formula Il nay be

reacted together: i) in thedgresence of a suitable solvent for exanple a
ket one sudhh&smpeardpiiognuizdl 2pd grrompoppd el formyke I may bF reactedegiio™ or an

aromat i ¢ ﬂéﬁq E%%&%Qe ?g%%hé et Qlﬁ?or%rxa&#pfgeé Péf!)ne L 50 Eéegbrﬁeor afl Qiégﬂgg' Iy in

t he preserice of" a sui ase exanpl e an 1 norgani c base suc
pot asseé unswchray ertanel arbusmoboganironigs dystochrbas stich &t thipknaot Meneohiylsodi um

pyrrolidine, optionally in the presence' of a suitable base for example an inorganic base
such as potassium carbonate or an organic base such as triethyl amine or sodium
bis(trimethylsilyl)amide, or optionally in the presence of a suitaBIc acid for exémple an
inorganic acid such as hydrochloric acid or sulphuric acid, or an organic acid such as acetic
15 acid or formic acid or a suitable Lewis acid and at a temperature in the range of 0°C to -

reflux, preferably at reflux; or

— - ii) in the presence of a suitable palladium catalyst such as PdXs, LaQPd(O) or La'deXZ,

where X stands for a halogen such as chlorine or bromine and 1% stands for a suitable
ligand such as triphenylphosphine, tri-o-tolylphosphine, trifurylphosphine, tripﬁenylarsine
20 oOr dibenzylidenacetonc and witl; or without an addition of a ligand Lb suchas -
triphenylphosphine, tri-o-tolylphosphine, trifurylphosphine, 2,2’-bis(diphenylphosphino)-
1,1’- binaphthalene (either as a racemate or as an enantiomer) or triphenylarsine in an
suitable solvent such as dioxane, tetrahydrofuran, toluene, benzene, N,N- -
dimethylformamide or xylene in the presence of a suitable base such as cesium carbonate,
25 sodium tert-butoxide or lithium bis(trimethylsilyl)amide and the reaction may occur at a

temperature between +20 °C and +150 °C.

A compound of the formula II may be prepared according to SCHEME I



bis(trinmethylsilyl)anmde, or optionally in the presence of a SU|tabIe
for exanple an inorganic acid such.as hydrochloric acid or sulphurlc é@bdﬁm5
or an or g 626868 such as acetic 15 acid or form c acid orp@ystizicapiie Lemns
acid and at a tenperature in the range of 0 Cto reflux, preferably at
reflux; or ii) in the presence of a suitaple paIIadlun1cataIyst such as
PdX2, La2Pd(0) or La2PdX2, where X stan for a hal ogen such as chlorine or
brom ne and La stands for a suitable |igand such as triphenyl phosphine,
tri-o-tolylphosphine2 trifuryl phosphine, triphenylarsine 20 or
di benzyl i denacet oneQand with or wi thout an addition of a Ijganoﬁggrshch as

ac te or as-

NQsppbLne, trifuryl phosphi
2,2 -bis(di phenyl hosphi no):- ‘ Q\\[t)):lnapht hal ene (either &)na r :
an enant i omefB)gr—t Ai phehyRaksime B éhmﬁ§@pphhg@9@m¢®@mt such™§s""di oxane,
t et rahydr of ur an, Zne, benzehe¢? N, N- - dlnethylfornarnlde or [xylene in

the presence of a suitable base such as cesium carbonate, 25 godi :
tert-butoxide or lithium bis(triMethylsil yI )am de and t h&R¥edet idon}may occur
at a tenperature ®8tween +20 C nd +150 C. A conpound of the for

may be prepared according to S 12J UL LOO5 WO 02/065979
PCT/ SE02/ 00271 14 (Ri)g (R2)m + (R)n Cross coupling conditiogg) P ~P M
(RRY)R, A (V) (1la) (Il) SCHEMEI wherein one of Mand Qz is a |eaving group
E as defined above and-the other is SCHEMBIc s group Y as defined above

and L is as defined above. Cross coupling conditions are well known in the
art. Suitable conditions include, for exarrpl e, those described under b)

gﬁld(.)&vh eﬁo gge?rﬂf?neog)f E\Jfgncl 82 rlryg ?ealv}ngvg}gﬁf E'as ngfmecl a olvg]a(ljl e[gthza' Fglyrne:ta Iic’ y!

5 group Y as defined above and L is as defined above.

Cross coupling conditions are well known in the art. Suitable conditions include, for

example, those described under b) below.

Compounds of the formula IT where Ring A is imidazo[1,2a]pyrid-3-yl and when P is N,
" 10 may also be prepared according to SCHEME IL.



10 may al so be prepared according to SCHEME II. 12 JUL 2005 WO 02/0839 9%0h
PCT/ SE02/00271 15 OHR ag (" 'mR N R edel Craft Acylation Conditions

O (11b) OR RIE&_Et,O, THEN \ N+ 101 1O1 (H) s (R mj R/~\Re
(HO ( (1112 RN

VRS INBUGH AR ii) Ml (R \ CR(R)
0
H K/LK/RI
~” N " . | _
(Rz)m /\g > R1
NN Friedel Craft Acylation Conditions 0

(Ib) OR

- e TN
' Et,0, THF NN
\N (He)

‘F@*m{:k i RIVU\HLZ —
. 4 NH, R 1
T
({c) (Id) R{ 1

A N Q
. 1[{5
j’\ | ,
. - NaOMe
1)
®RY N 7 HNT N,
n \>/SMC ~
—N BuCH, 7 .
i) Mel
— - i Z2N: i) ) 27 NN
$—>‘r&\ | OR R?) <
NN |
SMe
g , - 41\ NaOMe
HN™ 'NH,
BuOH, A

- SCHEME II

K is a suitable leaving group (for example C,¢alkanoyloxy), R! and R? are as defined
5 above,mis0Q,1,2,30r4; Q1 is a suitable leaving group (fbr example C;.salkoxy) and R%is

as defined above.

Where Ring A is pyrazolo[2,3a]pyrid-3-yl compounds of the formula IT and when P is N,
may also be prepared according to SCHEME IIL

Rt

'""~i~~\ Q7 Rs s UN NH2 NaOWe R5 i) (ROSEI®IG swe o



N OR NaOwe ~ xN BUGH, SCHEME H K is a suitable |eaving group (for exanple
Cl _b5al kanoyl oxy), R and R are as defined s above, mis 0, 1, 2, 3 or, 4,, Q:l,rl
is a suitable leaving group (for exanple G _bal koxy) and RS is as def | Aed*
above. \Whaveofe3groA i s pyrazol o] 2, 3a] pyri d-3-yl conmpounds ofct/kefeozarul a | |
and when Pis N, may also be prepared according to SCHEME I11. WD 02/ 065979
PCT/ SE02/00271 16 R 0O i NO + RLig H/O (R2) / RNON I- NW(HP R
Rs s ANQ i) HZNJ NaOWw a RR R Rs (R) N ~SMe BuCH, o Oi NR5 Nii)
MO R OR

005

1
o K
0O 0O
N . HO =
<R2)W_©\I + + Rl\/u\/lLRz ? Z)m N N /
AN ~
r N A N
(14
(0h) () 1
RI
R, i 1
S 1}1 Q
Do, M s
RY B
=N ii) Mel
© A : OR
m / SMe
_ XN~ NaOMe
N H:N/kNH a
1) -
BuOH, A
SCHEME Il

wherein Q', R!, R? and R’ are as defined above.

s Compounds of formula IIf or Ilk may be further modified to produce compounds of

formula ITn: ' ' : . |
N NH
) 2 N_ _OH
AN
' AN

HN&'\NHZ (RY; \1\]1/ HNO, ®) \(

NaOMe = standard conditions ! -
(I1f) :

BuOH,
(IIk) A (R?); _ ®)

(e (IIn)

SCHEME IV



z RYM(R)m( C, i ONNaOVe N ON H N~NH (11) (nt) BuQy A SCHEME |11
wherein Q, R, R22 and R5 are as defined above. 5 Conpounds of fornul aZ1JtL 200

or Ik may be further nodified to produce compounds of for NH2 N
/TNI3Z N /9 O2P8979NNH, (R1)n N HNO 2 (R), |Y NaOw standger‘lhg%%}rqgﬂli ons N
(120 BuoH, (Ilk) A(RRymA (RYmA (IIlm (Iln) SCHEME IV j 2 JUL 2005 WO
02/ 065979 PCT/ SE02/00271 17 It will be appreciated by those skilled in the
art that compounds of fornula Tin nay be additionally nodified by standard
functional group nodification reactions known in the art to produce

conpounds waﬁl%fﬁg%%c atedvﬁwheséml%cﬁ% tHekic ned c ?M@ndg@?@'&?x&iﬂéjﬁ nGhay B¢ mul @
[11, where be prepared according V, Half '~ (R?)P
+ L\ N | p~ Bt RB]IP md‘d[‘ﬁe{diu)) stafdar®Rfyrectional group modification reactions known in the art

to produce compounds of formula IT where L is as defined above.

Compounds of formula ITI, where X is -CO-, may be prepared according to SCHEME V,

L L -
@), . | | R * (R,
P+ N — -~
Hal 07 X :
(Ré)y O (R%)q

5 (M) (ITTb) | (1)
SCHEME V
by a metal-halogen exchange réaction , In an appropriate anhydrous solvent such as
tetrahydrofuran or diethyl ether using a suitable alkyl-lithium or metal e.g. butyllithium,
lithium or magnesium turnings, of a compound of formula IIla, wherein Hal is Cl, Bror ],
10 followed by reaction with a compound of formula Illb, wherein L is as defined above.

The reaction may be performed at a reaction temperature within the range of -78 °C to
room temperature. :

- Compounds of formula Ila, IIb, Ilc, IId, IIh', IIi, I1Ia and IIIb are commercially
available cémpounds, or they are known in the literature, or they are prepared by standard

15 processes known in the art.

b) Cornpofmds of formula IV and compounds of formula V may be reacted together under
standard cross coupling conditions. Examples of these are in the presence of a catalyst, for
example, a metallic catalyst such as tetrakis(triphenylphosphine)palladium(0),

20  palladium(Il) chloride, palladiuni(ID bromide, nickel(II) chloride, nickel(II) bromide or
bis(triphenylphosphine)nickel(II) chloride, in the presence of a suitable inert solvent or
diluent, for example tetrahydrofuran, 1,4-dioxan, 1,2-dimethoxyethane, benzene,';oluene,
Xylene, methanol or ethanol. The reaction is preferably conducted in the presence of a
suitable base such as, for example, sodium carbonate or potassium carbonate, pyyridine,

25 4-dimethylaminopyridine, triethylamine or morpholine, and conveniently at a temperature '

in the range of , for example 10 to 250°C, preferably in the range of 60 to 120°C.



5 (Itta) (Iiib) (111) SCHEME V by a netal - hal ogen exchange reaction T?U@L§m5
appropriate anhydrous sol vent such as tetrahydrofuran or diethyl ether

usi ng a suybabh&edd Kyl -lithiumor nmetal e.g. butyllithium p&tkBiwemar
magnesi um tum ngs, of a conpound of forrmula Illa, wherein Hal is O, Br or

|, 10 followed by reaction with a conpound of formula I'llb, wherein L is as
defi ned above. The reaction may be perforned at a reaction tenperature
within the range of -78 Cto roomtenperature. Conpounds of fornula Ila,
l1b, He, ILd, IIlh LLi, LI and, I11b are co rci i | abl e conpounds,
or t hey arSORRBHIS oh Sl ¥ GF b BePBPY AP BB SLSPMEd by ot andard. 15
processes &yt 1 i Bg aftiho eRhpRARALIGHE: Ofs § Ralied:byp and compounds of

er ar d°c¢t oss

formula V may be reacted toget under stan coupling conditions.
Exanpl es of these are in the presence of a catalyst, for exanple, a

metal lic catalyst such as tetrakis(triphenyl phosphine)pal | adi un(0), 20
pal l adiun(I'l) chloride, palladiun{ll) brom de, nickel (l1I) Hchlori de,

ni ckel (1'1) br Lor L rip Y| phosphi ne) ni ckel Myl de, t
presence dR) sdi?ab4e i\ge ie 'tagt__dLLuﬂnL,ﬁﬁbr eignp- X @@’
an, ‘1, 2-di netCaoiiyetas praess Henzéne, tdl uene, xyl ene,

t et rahydr of urary’ 1, 4- di ox
nmet hanol or ethanol. The faction is preferably conducted i n®he presence of
a suitable base such as, for exanple, sodium carbonatée or potassium
carbonate, pyridine, 25 4-dinethyl am nopyridine, triethylam ne or

nor phol i ne, and conveniently at ‘a tenperature in the range of , for exanple
10 to 250C, pHelerably i dlHhe range of 60 to 120C. 1.7 G¥P- 2035 WO

02/ 065979 PCT/ SE02/ 00271 18 Conpounds of .fornula IV may be prepared
according to SCHEME VI One of the L is an amno group and the other L is a
| eaving group. H 1 & R31% (R%I P a(R3)P Y Conditions as process a) M

(R), M(R), SCHEME VI
10
Compounds of formula V are commercially available compounds, or they are known in
the literature, or they are prepared by standard processes known in the art.
c) Compounds of formula VI and compounds of formula VII are reacted together in a
suitable solvent such as N-methylpyrrolidinone or butanol at a temperature in the range of
T 15 100 to 200°C, preferably in the range of 150 to 170°C. The reaction is preferably

conducted in the presehce of a suitable base such as, for example, sodium methoxide or
potassium carboﬂate. '
Compounds of formula VI and VII are commercialiy available compounds, or they are
known in the literaturé, or they are prepared by standard processes known in the art, or

20 compounds of formula VII may be prepared by a process similar to that described for IIf
and IIk hereinabove.

. It will be appreciated that certain of the various ring substituents in the compounds of the
present invention may be introduced by standard aromatié substitution reactions or
generated by conventional functional group modifications either prior to or immediately

25 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,
aikylation of substituents and oxidation of substituents. The reagents and reaction

conditions for such procedures are well known in the chemical art. Particular examples of



S (lta) (rrr) (1v) SCHEME VI 10 Conpounds of fornula V are commercially .
avai | abl e conpounds, or they are known in the literature, or they aré/ 5L 2005
pr epar ed rd processes known in the art. c) Conpou f la Vi
and conposﬁa%gﬁgggbrnula VI| are reacted together in a suﬁ?g‘ e @%?ggnt

such as N-nethyl pyrrolidinone or butanol St a tenperature in the range of

is 100 to 200C, ‘preferably in the range df 150 to 170C. The reaction is
preferably conducted in the presence of a suitable base such as, for

exanpl e, sodi um nmet hoxi de or potassi um carbonate. Conpounds of fornula VI
and VI | ar @opwainsistiaitiop ramomam@@hﬁwmgcnmoftamasroar@p usin@/menFentrakrg

literature,. or t ar e .prepar st andard roces es_kno

20 compountisToriale et R FelE Rt BB R it e
descri bed {Qd (uth as AQchidilin theRRHABPOURY thedcwdrhftéo&n@nwng%amﬂ)dh&%n &Rt ai n
of the various ring substituents in the conpounds of the present invention

may be i ntalb}ziLgre\@p byjn S armald il hlige qod tlieovis adid (suchis @lrarmmamtmhbnd@ ungelnerat ed

by convent nct i naI r di.fi cati.ons, either or. to

Crrod £ o1 598! PR an RGOt g M BBERL R e ket Bt biie S Shewiend

i ncl uded 'rﬂo@hlﬁ%atwrﬁ(?ﬁcsﬁdeatﬁﬁ?&iucﬁgn ofﬂ@utkcﬂyx‘%ﬂ% kO a2 hrbGRE} R BRaANE,

nodi fi cations include, for exanple i ntroduction of a substltuent by neans

of an aromttaly:ncsh»tdscngdnamwvvlth@anttked)nata}yetjmctmaanemmskuib@t inttheptesgnce af kyI ation

f bstit f ti
Conatt; one Rl wiR bR e b RHRR Pt HERGRo 1 A SORRER) SR pBREL "
Particul ary WH@H]@J) 88 aPpretifle8 214165 9B BEMHIEE AR Abhtioded REGARIhA tRUbSTi tuti on

reactions include the introduction of a nitro oup -usi ng concentrated
ni-tri cloacingcessay/depiraideitpcproteat ofy ensisyy Igrcg&p@up%ss;pﬁ@oumw T b&mﬁ@n@s velitracy|
hal i de and ) id as ri or|d Crafts
condi ti onsp rOtte%\{léoni lﬁPP%e&Eé gae%’ia bgngmﬁbiyﬁmgﬁﬁ’é%ﬁgm l?g?tﬁc Ognar Frll&“(n @e[ﬁ?sﬁe and
Lewi s aci @L(lb‘euqxhtr@&rﬁb@ﬂwmmmpsm@ah@& fieps unger usedn ROGdafdealitisstandard

conditions; and the introduction of a Ealogeno roup. Particul ar exanples of
practice (for illustration see T.W. Green, P.G.M. Wutz, Protective Groups in Organic

Synthesis, Wiley Interscience, 1999). The protecting groups may be removed at any
15 convenient stage in the synthesis using conventional techniques well known in the

chemical art.

Intermediates

20  The invention is further directed to a compound of formula III

L
X

(R4,
(LIT)

Wherein X, Ring C, Ring D, R?, R*, p and q are as defined in formula I and L is an amine,

25 or aleaving group. Further values of X is CO or C(OR*R® and of Ring C is phenyl.



nodi fications include the reduction of a nitro group to an am no group by

for exanple, <catalytic hydrogenation with a nickel catalyst or treatnent

with iron in the presence of hydrochloric acid with heating; oxidati ofZafii 2005
al kyl t hi o wo oabdsytesul phi nyl or al kyl sui phonyl. It wll al sechsE@ppeaci at ed
that in sone of the reactions nentioned herein it nmay be 16 ‘
necessary/desirable to protect any sensi&bve groups in the conpounds. The

i nstances where protection is necessary or desirable, suitable nethods for
protection are known to those skilled in the art. Conventional protecting
groups may be used in accordance with standard practice (for illustration

see TW Geen, PP.GM Witz, Protective Goups in Oganic Synthesis, Wley

I nt ersci e%rki%g%%mélg@ protecting groups may be renoved at any is .
conveni ent™s [ synt hesi s using conventional techniques well known
inthe chemcal art. Internediates 20 The invention is further directed to
a conpound_of_formula Il L..C - X (R4)q, (111). wherein X,  Ring C,
Ring D, RS,heRf@I O\psm&r?&aalpgﬁwélsdegé?%gat 51 b ot vEh g ydesgRthervig: 25
or a |eavifg, PiresdE LRER sy absess 0fsik g° or C(OR5)R6 and of Ring Cis
phenyls 18 3‘%&&506‘? 0B 50 8eeSe e SEO@/QOOZM 20 \Wrking Exanples The

f ol | owi ng (Exanphiesoltibhs descdridieg veb ahhyvvdud magiesivnheulphate ot anhrydend sudiues S

ot herw se: u)zfa(j) tenperatures are given in degrees Celsius (O; (ii)
organi ¢ soltR?6ns were dried over anhydrous magnesi um sul phate or anhydrous .

oo YNBSS el o I LSRG ) 02
. (TLC) was carried out on silica gel plates; :
10 (iv) in general, the course of reactions was followed by TLC and reaction times are given
for illustration only; |
(v) final products had satisfactory proton and/or carbon nuclear magnetic resonance
(NMR) spectra and/or mass spectral data;
(vi) yields are given for illustration only and are not necessarily those which can be
15 obtained by diligent process development; preparations were repeated if more material was
required;
(vii) when given, NMR data is in the form of delta values for protons, given in parts pér
millioﬁ (ppm) relative to tetramethylsilane (TMS) as an internal standard, determined at
300 MHz or a 400 MHz using perdeuterio dimethyl sulphoxide (DMSO-ds) or deuterio
20 chloroform (CDCl3) as solvent unless otherwise indicated;
(viii) chemical symbols have their usual meanings; SI units and symbols are used;
(ix) solvent ratios are given in volu-me:volume (v/v) terms; and
(x) mass spéctra were run with én electron energy of 70 electron volts in the chemical
ionization (CI) mode; where indicated ionization was effected by electror_l mmpact (EI), fast
25  atom bombardment (FAB) or elcctrosprdy (ESP); if not otherwise indicated values for m/z
are given; generally, only ions which indicate the parent mass are reported;

(xi) unless stated otherwise, compounds containing an asymmetrically substituted carbon

and/or sulphur atom have not been resolved;



io (iv) in general, the course of reactions was followed by TLC and reaction

tinmes are given for illustration only; (v) final products had satisfhétioryll
proton and4gl.sabRen nucl ear magnetic resonance (NWR) spegidigs@bdiQf nass
- spectral data; (vi) yields are given for illustration only and are not

necessarily those which can be 15 obtaingd by diligent process devel opnent;
preparations were repeated if nore materfal was required; (vii) when given,
NVR data is in the formof delta values for protons, given in parts per

mllion (pEn) relative to tetranmethylsilane (TM5) as an internal standard,
determ ne m MHz or a 400 MHz using perdeuterio dinethyl sul phoxide

i cat ot; 27O ey Binabr By AR BHE0 T e 2 A Rl A P B 0

synbol s are used; (ix) solvent -ratios are given in volume:volume (v/v)
terms; and (X) mass spectra were run with an el ectron energy of 70 el ectron
vol ts in théeghenpsadium égF-paioxils (Eme. fedenmphepdlddadn eesteld G 618 2848 on was

ef fected e j (EL) dnent AB) or
ol ect r deprtyBDE& BT AR 1) oot R (BAER LRI VATERed Fihn®, e,
gener al | y,te@pbyitir®fsy 0ih CA vi il shgbedsiohenf Radrditb-AaaSd 208! ,2-ePperided3- (Xi)

unl ess stated otherw se, conpounds containing an asymretrically substituted
carbon  and)PoFmEding kF mat SRY Fevel) ibiolprmed4 mrlslAndddbromp-4'uL 2~05 WO :

02/ 065979 | .
2 14 (4. PSRBT RSy (77 ITo) B DA T A0 DB Y RRA Rt i i
e. A m xtjgoeCabr 4 BATHERAI et el bl #:3kcii®] anf 1 reBMIRE Jvas pakitidgédim acet at e

(3 ng, 0.013 5 mmol), and (S)-BINAP (11 ng, 0.0 18 mml) in toluene (2 niL)
was stior r dégtvgrendigdveroanena eid warsr Tie phases Weigarparsiad pad Sieorrgeiic layer was

2-am no-4- (j.m 1. 2- YEF QA 3,y ) im di ne . 0. 24 ) in
t ol uene ( arsfﬁ%ad‘gﬁgl%? %raér‘i?g_(h/tg%'&%g%%%ﬁeiS%\%gﬂ]\ﬁv%pﬁgho(ggg l'?%“ﬁg?h%%é nmol ) was
added, angrédie: whxpwifeedBscdleah @Bratatodr@phyCod Siticd gél. usiipechsbieietias],r enoved
in vacuo, and the residue was goarti ti oned ) )
98:2, as the eluent affording 25 mg (23% yield) of the title compound as a yellow solid: mp
(decomp.) >237 °C; 'H NMR (400 MHz, DMSO-ds) & 10.18 (d, J=6.8 Hz, 1 H), 10.1 (s, 1
15 H), 8.68 (s, 1 H), 8.53 (d, /=5.4 Hz, 1 H), 7.96 (d, /=8.5 Hz, 2 H), 7.80 (d, /=8.9 Hz, 1 H),
7.73 (d, J=8.6 Hz, 2 H), 7.69 (d, /=8.7 Hz, 2 H), 7.56-7.51 (m, 2 H), 7.19 (t, J=6.8 Hz, 1
H), 7.05 (d, /=8.7 Hz, 2 H), 3.76 (s, 4 H), 3.33 (s, 4 H); *C NMR (400 MHz, DMSO-d;) &
193.0, 159.4, 157.6, 157.3, 153.9, 148.3, 144.3, 139.3, 131.9, 131.1, 131.0, 129.7, 127.5,

127.4,121.3,118.2, 117.7, 114.2, 113.3, 108.4, 66.2,47.2; MS (TSP) m/z 477 (M+1).

Example 2
2-[4-(4-N,N-diethylcarbamoylbenzoyl)anilino]-4-(imidazo-[1,2-a]-pyridin-3-

yDpyrimidine.

25 A mixture of 2—amino-4—(imidazo[1,2-a]pyridin—3—yl)pyrirﬁidine (56 mg, 0.26 mmol), 4—'(4-
bromobenzoyl)-N,N-diethylbenzamide (95 mg, 0.26 mmol), cesium carbonate (120 mg,
0.37 mmol), palladium acetate (3 mg, 0.013 mmol), and (S)-BINAP (12 mg, 0.020 mmol)
in N,N-dimethylformamide (2.5 mL) was stirred at 100 °C under nitrogen for 6 h. The
~ solvent was removed in vacuo, and the residue was partitioned befween dichloromethané.
30  and water. The phases were separated and the organic layer was washed with brine; dried
(MgSO,) and the solvent was removed in vacuo. The crude product was purified by

column chromatography on silica gel using chloroform/ethanol, 98:2, as the eluent



10 between dichl oronet hane and water. The phases were separated and the
organi c layer was washed with brine, dried (My)SO4) and the sol vent wds] JUL 7[][]5
renmoved. iWio4aeds079 The crude product was purified by col unrco$Emmatiagr aphy
on silica gel using chloroforniethanol, 98:2, as the eluent affording 25 ng
(23%yield) of the title conpound as a yg&l ow sol i d np (deconp.) >237 C
1H NWVR (400 MHz, DMSO-d6) S 10.18 (d, J , 10.1 (s, 1 15 H), 8.68
(s, I H, 853(d J54Hz 1H) 7.96 (d, J85Hz 2H) 780(d J89
Hz, H) , 73 (d, J=8.6 Hz, 2 H, 7.69 (d, J=8.7 Hz, 2 H), 7.56-7. 31 ( 2
19 %fforglﬂs 8 Tz (22% yigld) of the tifla compgurd aea yQHcH) solgl: mp {R-174 3¢5 'Ha. 33

|
H) 7.

1965, L. 44@% Py Ted 6%’??&95?@ B2 b8 347 R 7=5 2 Ha J0, 8 5304 15 ©
éi 2 : 1177 I1-754 4027 81 9.6 (s 108 47 4884, F=75m1%: 2 M5 L ASR) s & 747 ) (MiLyg, 20

2-[ 4- ( 4 N Ja5di Bt HyHg:,a‘r Qm('[pyi&&mhp)ﬂH)aBiﬂSl-hﬁﬂ (ré; 7 H)j 31a53-701(n2 2a), pyBsk H2m- 3-

| di
ARASAALA <'(n“§1f@ai@pil % él}lp§lﬁ)d SELNMR (40P VRZICREI)F6194, 13061 5vbl 157.64- ( 4-

(120 mp. - 1875 iy L A PR 2T 1S o2 0a d B e e v ap
(12 nmg, 0.18Q, mpd))mlgl RIS diBrreshg! imsnmmdqs(@s@)nmzw\la@vm)l rred at 100 C
under nltrogen for 6 h. The solvent was renoved in vacuo, and the residue

was partitioned between dichl oronmethane 30 and water. The phases were

separ at edg}&d t § organic | ayer was washed with brine; dried (MSO4) and
t he sol ve enmoved in vacuo. The crude product was purified by colum

chr omap ograjahy-Met lbémggahumqagoﬁmgbqﬁm -8]- ?#'ﬂdﬂﬂi’hyl)ggn%ﬂdﬁ}‘é. the el uent
12JU' - 2005 WO 02/ 06- 5979 PCT/ SE02/ 00271 22 . affording nmy (22% yi el d) ‘of

the title conpound as a yel |l ow solid: 172-174 C, 'H NWR (400 MHz, CDC13)

©'5,58 ke bty oy oo ooty oty 2 W it o

Hz, 1 H), ard 2brdito-4’ dﬁé&h)’ilblsﬁzopheﬂrd)ne foll&Wingtthe geferd] migthod offExardpl63: Bhd0 (M 2
M, 3.35-3 20 (m , 1,35-1.20 s (ni, 3 H, 1.20-1.05 (m 3 H): 13C NM\R
(400 Mz, crsepmdugt wgmpgnﬁqdmy golumghiomatggraphy on silica gel using -

15 chloroform/ethanol, 98:2, as the eluent affording 52 mg (17% yield) of the title compound
as a yellow solid: mp 238.9-239.2 °C; "H NMR (400 MHz, DMSO-dy) & 10.15-10.13 (m, 2
— - H),8.64(s,1H),8.50(d, J=5.3Hz, 1 H), 7.96 (d, J/=8.5 Hz, 2 H), 7.79-7.74 (m, 3 H), 7.63-
(d, J=7.8 Hz, 2 H), 7.53-7.49 (m, 2 H), 7.35 (d, /=7.7 Hz, 2 H), 7.16 (t, /=6.8 Hz, 1 H),
2.40 (s, 3 H); *C NMR (400 MHz, DMSO-dq) § 194.4, 159.4, 157.7, 157.4, 148.4, 145.1,
20 142.7,1394, 135.5, 131.5, 130.1, 129.9, 129.8, 129.3, 127.5, 121.3, 118.2, 117.8, 114.2,
108.6, 21.5; MS (TSP) m/z 406 (M+1). .

Example 4 .
2-[4-(4-Cyanobenzoyl)anilino]-4-(imidazo-[1,2-a]-pyridin-3-yl)pyrimidine.

The title compound was prepared from 2-amino-4-(imidazo[1,2-a}pyridin-3-yl)pyrimidine
and 4-bromo-4’-cyanobenzophenone following the general method of Example 2. The
crude product was purified by washing with water, diethyl ether, ethyl acetate, and finally
dichloromethane affording 184 mg (63% yield) as a yellow solid: mp (decomp.) >230 °C;
30 'HNMR (400 MHz, DMSO-ds) § 10.45-10.20 (broad s, 1 H), 10.18 (d, J=6.9 Hz, 1 H),
8.67 (s, 1 H), 8.53 (d, /=5.4 Hz, 1 H), 8.04 (d, J=8.2 Hz, 2 H), 8.00 (d, /=8.7 Hz, 2 H),



. 157.5, 148.8, 144.0, 140.6, 138.8, 138.4, 131.9, 130.9, 129.9, 128.8, 126.9,
126.2, 121.5, 118.4, 118.0, 113.8, 108.8, 43.3, 39.3, 14.3, 12.9; NMS{(ESR)INN

777/ z 491 ._Exanple 3 io0
- 2-[4-(4- Neé’m%@g??%w )ani | i no] - 4- (i m dazo-[1, 2-a] - pyri di n- AP Hildi ne.
The title conpound was prepared from
2-am no-4- (i mdazo[ 1, 2-a] pyri di n-3-yl)py28m di ne and
4- br ono- 4' - met hyl benzophenone foll owi ng the general nethod of Exanple 2. The
crude product was purified by col um-chromatography on silica gel using 15
chl or of or n7 86 kianeR,2 HB 2H), a7581-ne78@(huerm) aJ‘SfSOT sti (rg DR MK &7%67 Hed) Hyf the
title conpgund as yel | ow sol i d; ggn;g 9-239.2 C, "H NWR (400 MHz,

DVBO d6) S @d\stl(ﬂ@Oi\éH(z@l\@Oﬂ)s) 5 8948, 1(699 15%4, 158% 83014@& 1486, H31%z 144.8H) |

7.96 (d J , (

7.53- %521%)3 %%wﬁs”(ld] el ?‘2&?‘ @@12071 b ?tfil% ézégHrfS 6’2”530 2. 40
(s, 3 H) mquw,,{/fl@py frz1). DMSO-d6) S5 194.4, 159. 4, 157.7,157. 4,148. 4, 145.

1, 20 142. 139.4, 135.5, 131.5, 130.1, 129912981293 127.5, 121.3,
118. 2, s117. 8 114.2, 108.6, 21.5; M5 (TSP) mz 406 (Mrl). Exanple 4

2-[4- (4 Q/ﬁnob oyI yanilino]-4-(imdazo-[1,2-a] -pyridin-3-yl)pyrimdine.
25 The tit %und was prepared from

2-ami no- 4-4. [Wﬂ@%@&r@abgnﬁ}yﬂﬁhﬂmd} =B eiid 6L -4l ﬁﬁ‘ldﬁ tyl)gynnndme

4- br ono- 4' - cyanobenzophenone fol'l owi ng t he’ general ne d of Exanple 2. The
crude product was pur| fied by vvashl ng with water, diethyl et her et hyl

scetare "ond tirel v, aich ororelhone ol ording: 1o (oot o] 85,0
10. 45- 10. Qan(éler% §Lclﬁoﬁ%enzjo%hé&n@qrollc;\vﬁvQhé‘%eneljal ?Qetho\]da)f@xa 1ei T}H)a 8.53

(d, J=5.4 Hz, 121
JUL, 201i 5 crad® mdmmwuﬁﬁem BECRhB0PGToRB0ZpES of dilicd 36l Wiy, 2 H)

(400 Wi, BRESSGBITSPEDIVG 2t B siorg g (1ol it 61 horpaiich g g
ﬁg é ﬁo%s% yeﬂlg’\;v séhdlxﬁﬁ %24/1 2711221}167?% TZBNRIR lbe Muz1B050-ah191826 &1, 115.7,
10.17 (d, J_7 o Hz 1 H), 8.69 (s, 1 H), 8 54 (d, J=5.4 Hz, 1 H), 8.01 (d, J=8.7 Hz, 2 H),
15 7.83-7.79 (m, 3 H), 7.76-7.72 (m, 2 H), 7.70-7.66 (m, 1 H), 7.62-7.59 (m, 1 H), 7.56-7.51
_ (m, 2 H), 7.21 (1, J=6.9 Hz, 1 H); *C NMR (400 MHz, DMSO-dg)  193.2, 159.3, 157.7,
- 157.4,1484,145.7,140.4, 139.4, 133.7, 132.0, 131.8, 130.8, 129.8, 129.1, 129.0, 128.3,

127.6,121.3,118.3, 117.8, 114.3, 108.8; MS (ESP) m/z 426 (M+1).

20 Example6 -
2-[4-(S-Ethoxybenzoyl)anilino]-4-(irnidazo-[1,2-a]-pyridin-3-yl)pyrimidine.

The title compound was prepared from 2-amino—4-(imidazo-[1;2-a]pyridin-3-yl)pyrimidine
and 4—bromo-3’—ethoxyberizophenone following the general method of Example 2; The

25 crude product was purified by column chromatography on silica gel using
chloroform/ethanol, 98:2, as the eluent affording 0.11 g (48% yield) of the title compound
as a yellow solid: mp 197.3-197.5 °C; 1H_ NMR (400 MHz, DMSO-dg) 6 10.21 (s, 1 H),
10.17 (d, J=6.8 Hz, 1 H), 8.68 (s, 1 H), 8.53 (d, J=5.4 Hz, 1 H), 8.00 (d, J=8.5 Hz, 2 H),
7.82-7.79 (m, 3 H), 7.55-7.51 (m, 2 H), 7.47 (t, J=8.2 Hz, 1 H), 7.28 (d, J=7.5 Hz, 1 H),

30 7.23-7.17 (m, 3 H), 4.10 (q, /=6.8 Hz, 2 H), 1.36 (t, J=6.9 Hz, 3 H); °C NMR (400 MHz,
DMSO0-ds) § 194.4,159.4, 158.7, 157.6, 157.4, 148.4, 1454, 139.7, 139.4, 131.6, 129.9,



5 Exanple 5 o
2-[4-(3-Chl orobenzoyl )anilino]-4-(imdazo-[1,2-a]-pyridin-3-yl)pyrim diZn8L 2005
The titl enwawopesyrd was prepared from PCT/SE02/00271

2-am no-4- (i mdazo-[1, 2-a] pyridin-3-yl)pyrinmdine io and ‘

4- br ono- 3' - chl or obenzophenone fol | ow ng éépe general nethod of Exanple 2. The

crude product was purified by colum chrioimat ography on silica gel using

chl or of or n1 et hanol , 99: 1 as the eluent affordi ng 51 ng (21%yield) of the

DVEG d6)  $200: 33272l 181451 R égi S8, 1y 11460 66057 801%“@854

(d, J=5.4 ep) bt 6(& (d, J=8.7 H, 2 H), is 7.83-7.79 (m 3 H),
7.76-7.72°(m’ 2°H) “7.66 (m | H), 7.62-7.59 (m | H), 7.56-7.51 (m 2°
H, 7.21 (t, J=6.9 Hz, 1 H); 13C NMR (400 MHz, DVBO-d6) S 193.2, 159. 3,
157.7. - 157.4, 148.4. 145.7, 140.4, 139.4, 133.7. 132.0, 131.8, 130.8,

129. 8, 12@&2&212@0 1283 127.6, 121.3, 118.3, 117.8, 114.3, 108.8: MBS

(2E[SZ)(§/ thﬁt(%ﬁ% lﬁﬁ’r}u ?ng ?z'ahgyld 11132”l)£]yrbn3}qul ? n- 3-yl) pyri m di ne.

The title corrpound was prepared from
2-am no-4-(imdazo-[1, 2-a] pyridin-3-yl)pyrimdine and

4- br ono- 3T @@ﬂ@ﬂ%@ﬂ%ﬂpwwm@md|frmﬂr@npﬁé @mzar[lr%@]mad@ﬁ E&mfyn@uze The

25 cr de ct ed t ca n
chl or ch)f or it %9 ﬁb 4RBY°; er‘f%P Eenoléls ?ﬁ%’“gﬁ% rglma eg]gocgp??)ﬁlrrtp ‘% u?lgg cf)esxlg?n t ﬂe
title conpabshte a§ the YiRdsk OMdS @hs(dlbeﬂzyhaeﬂeasctbae?)dfpa@,admﬁl R af 4&@ p¥tizdium

DMBO-4) S 10.21 (s, 1 H), 10.17 (d, J=6.8 Hz, 1 H), 8.68 (s, | H), 8.53 (d,
J 5 4 l(Hz soureqy Thg @odg @rodpes. \@smunf"zedhiyy colzmszchrongat@grﬁpfsy Py silicasgel ASEE (m

3
V. 10 gublorunggdives:y B e by bhtgrelido ts Fopsiy Vespnlihale G Sqbfol®
DIVBO d6) & 194idw s3B@- thp (46&ndp.) 289285 “LH MY, (TSPﬁnﬁfz 39@@\44“)1@’3 NMRLEDA,
131.6, 129.9; 123017005 WO 02/ 065979 PCT/ SE02/ 00271 24" 129 8, 129.

127. 5, 12MHZ, DI303]s) D1®.38 (s118HR,10B5A(d8/=4.841R,1 H149.03 (1 (08Hp, 8. @3@6]—15}. 0;
VB (ESP) T 214380 f Wi L)os FXA™I ). 908 (m, 1 1), 7.87 (m, 1 H), 7.83 (d, J=8.7 Hz, 2 H),
15 7.76 (d, J=7.0 Hz; 2 H), 7.69 (m, 1 H), 7.59 (m, 3 H), 7.47 (m, 1 H).

B ~ Example § .
(i)-2-[4-(Hydrpxyphenylme_thyl)anilino] -4-(imidazo-[1,2-a]-pyridin-3-yl)pyrimidine.

20  Sodium borohydride (9 mg, 0.24 mmol) was added in one portion to a suspension of 2-(4-
benzoylanilino)-4-(imidazo-[1,2-a]-pyridin-3-yl)-pyrimidine (27 mg, 0.069 mmol) in
methanol (2-mL). The mixture was stirred at room temperature for 63 hours. HCI (5 mL, 1
M) was added and the mixture was stirred for another 15 min. After evaporation of the
solvent in vacuo, the residue was suspended in water and extracted with chloroform. The

25 phases were separated and the organic phase was dried (MgS0Oy4) and the solvent was
evaporated in vacuo. The crude material was purified on a silica gel column using
chloroform/EtOH, 95:5, as the eluent to give 24 mg (88% yield) of the product as a pale
yellow solid: mp 213-216°C; MS (TSP) m/z 394 (M +1), H NMR (400 MHz, DMSO-ds) 6
9.87 (d, J=5.9 Hz, 1 H), 943 (s 1 H), 8.43 (s, 1 H), 8.23 (d, /=5.48 Hz, 1 H), 7.58 (4,

30 J=9.0Hz, 1H), 7.46 (d, J/=8.4 Hz, 2 H), 7.29 (m, 1 H), 7.23 (m, 2 H), 7.20 (d, /=5.5 Hz, 1
H), 7.14 (m, 4 H), 7.04 (m, 1 H), 6.88 (m, 1 H), 5.51 (s, 1 H).



5 2-(4-Benzoyl ani lino)-4-(imdazo-[1,2-a]-pyridin-3-yl)pyrimdine. The title
conpound was prepared from
2-am no-4-(inlidazo- [1, 2-a]lpyridin-3-yl)pyrimdine and 4- bronobenzophﬁpgggzggg,

fol | owi ng {p% %g% met hod of Exanple | using cesium carfepads gs;t
base and tri sz enzyl i deneacet one) di pal | adium (0) as the palladium 10

source. The crude product was purified b& col'umm chromat ography on silica
gel using chlorofornfethanol,. 95:5, as fie el uent af fordi ng 0.14 g (58%

yield) of the title conpound as a yellow solid: np (deconp.) 249-255 C, M5
(TSP) inlz 392 gM +1), H NWR (400 MHz, DMSO-d6) S 10 38 (s, 1 H, 10.35 (d,
J6 HzmMQos(sl H, 8.67 (d, J=5.4 Hz, H), 8.01 (d, J=8.7 Hz,

fe SO gspfflpipabipto-4fitada HJ%BWF% Sl ' *

() 2 [4 (Hydroxyphenyl net hyl) anilino]
-4-(imdazo-[1,2-a]-pyridin-3-yl)pyrimdine. 20 Sodium borohydr| de (9 ny,
0. 24 ol )Tlm@ﬂgmgouml wrepjsorefl rprtl@ -amgshemidazallo?-aZpyriglin-3-yl)pyrimidine

ol )i e o ke el P e e e EL I S Py e o

63 hours. ddchudtSvd¥lpurlfiedMy ¥alsrAddedmantrighs ¢H KBk @eMBSnS chik§@rhRthaas0t her
15 min. After evaporation of the solvent in vacuo, “the resi due was

suspended 382.wsttbe ededt Exdiavesst e rwrmalbmtmrlofromrﬁcemmgrlks affboralenes3tvere(10%
t ed h s dt t
ovapor at ed 1D PAGo I ARTR L i G AP RS P )@%‘%%5"2253?%’%@- NG yrm
hi th
br vauct as FOONHIAER-d e B 1SRl LB 60 2 MRS [ M e e
NVR (4060 M&sz_m/m dai) 3. 959(d87—‘( a JHZA=5HY, 'HRO (d, H8,7 Hz4B H)s 7.58-H)1 (18, 2.131)( s 1
H), 8.23% I—2h C(d 30 J=9.0 Hz, 1 H),_ 7.46 (Sd, 1=8.4 Hz,
, —n? 1@ (Fb’ 6 H) 2‘333( 22{) C MR (¢e0 MJEE.W-@ 5 19587584, (A-24 H),
;cgfsar)nz / (1)1850791 1%@%855‘“1 f 8'% 13%.5*?1126.37, 1hoH) 1243, T29% 170951270 198/50655 89
2-[4-(1- Ota7 %, n)hEBl,ylletﬂmbs ani4 BnweiS @&SP) m/dae®yiL1R- al - pyri di n-3-yl ) pyrimdin

e. The title conpound was prepared from
2-am no-4- (i mdazo[ 1, 2-a] pyridin-3-yl)pyrimdine

15 Example 10
2-(3-Benzoylanilino)-4-(imidazo-[1,2-a]-pyridin-3-yl)pyrimidine.

To a solution of 2-methylsulfanyl-4-(imidazo-[1,2-a]pyridin-3-y)pyrimidine (0.146 g,
0.60 mmol) and 3-aminobenzophenone ('0.238 g, 1.21 mmol) in N,N-dimethylformamide
20 (2.5 mL) was added sodium hydride (0.061 g, 1.52 mmol) and the mixture was heated at
130 °C for 4 hours. The mixture was allowed to cool to room temperature and the solvent
was removed. The residue was dissolved in water and the resulting solid was washed with
water and chloroform. The organic phase was dried over MgSO4- and the solvent was
evaporated. The crude product was purified by column chromatography on silica gel using
25 . chloroform/ethanol, 9:1, as the eluent affording 0.028 g (12% yield) of the title compound
as a yellow solid: mp (decomp.j' 237-246 °C; MS (TSP) m/z 392 (M +1); ]H NMR (400 |
MHz, DMSO-ds) 6 10.25 (d, J=6.3 Hz 1 H), 10.15 (s, 1 H), 8.74 (s, 1 H), 855 (d, /=54
Hz, 1 H), 8.29 (s, 1 H), 8.25 (d, J/=8.1 Hz, 1 H), 7.87 (m, 3 H), 7.78 (t, J=14 Hz,1H), 7.67
(m, 2 H), 7.60 (m, 2 H), 7.55 (d, /=5.4 Hz, 1 H), 7.44 (d, J=7.5 Hz, 1 H), 7.20 (m, 1 H).

30



5 and benzyl 4-bronophenyl ketone follow ng the general nethod of Exe !He 72
The crude product was purified by columm chronmat ography on silica gel ¢ sﬁn@
chl or of or Wb heeob, 98:2, as the eluent followed by recryst@aidiozaizzon from
acetonitrile affording 30 ng (10% vyield) of the title conpound as an
off-white solid: np (deconp.) 225-228 C,d H NMR (400 MHz, DVSO-d6) 5 10.15
(broad s, 2 H, 867 (s, 1 H, 853 (d, J=5.3 Hz, | H, 8.06 10 (d, J=7.3
Hz, 2 H, 7.95 (d, J=7.3 Hz, 2 H), 7.80 (d, J=8.7 Hz, 1 H), 7.54-7.51 (m 2
H, 7.32-7.16 (m 6 H), 4.33 (s, 2 H; 13C NWR (400 MHz, DVSO-d6) S 195. 8,
158.9, 157.2, 156.9, 148.0, 145.1, 138.9, 135.5, 129.7, 129.5, 129.3, -
129. 2, 128xgmple2in- 1, 126.3, 120.9, 117.9, 117.3, 113.8, 108.2, 44.3; M5
(ESP) ,n/Z 1). i S Exanple 10

2-(3- BenzZ)-_\H-éhH Imku))lﬂylcamodai)@nilm)(ﬂ-daynpgmzw[llgz-ﬁ}-pyx)l[iyr-ﬁml)qbynandm'éo a
solution of 2-nethylsul fanyl-4-(imdazo-[1, 2-a]pyridin-3-yl)pyrindine
(0.146 g, 0.60 nmmol) and 3-am nobenzophenone (0.238 g, 1.21 nmmol) in

R e L s e s et O

al | owed tﬁldC(@rdiroﬁleh@Q'ﬂD(IHFIﬁ&dﬂaj-yDﬁleﬂmﬁohéléolwmgI’nlhe sevesal ImedthvEaf EXdraple
resi due was di ssolved in water and the resulti nlg solid was washed with

wat er and! ewg)%ﬂpwfﬁarbméteo%gtaﬁ|bésephrsdsﬁls\ﬁ@§ewﬂ gnegeapnaNiipeladivig (Phas @61 vent

was eva f @t y on
silica g %éﬁ%%l Soggé cﬁ?’ ﬁ?&fﬁanof‘pu@g&? l:!yecg:vl\?xﬁn Eﬂl{ouen?cggt;h& dﬁg%aa%aow g
(12% vyi ehd;)ng%nlbﬂ@éorht/bdh@n@lp@ﬁ(ﬁ)rlﬂ thaaahsenyejfﬂo@&mgcﬂ (m gr(ps%dﬁeldmf th 87le 246

C. M5 (TSP) miz 392 (M +1); 1H NVR (400 s.1o.25é& J=6.3 Hz,
1 H) , 1010.cpsReynd ps @) yellgwraolids mp (qigcorra»)ssn—a%f%W( P) m/a 431 @Mod)( 1

, 8.25 Hz 7.4 67
(5 by NiRgpPne ppts Qg 8 13 5el kst B: e b gt f i e [ 1 8.5
7,20 (m 7Hk, 139, £42 (@, 154 HRO 10, 50D @RARGHRED2BTY SEA2 1092 78528, el e
H | ndol - GiZyI%H} Hc%y(ld),dﬁs Bilho] 1 (7. ddz6=28 Hz, é]H)p?ﬁlldHnQSH}/W)Sﬁy(dd,rﬂ%ﬁ he. 5

IS o SRR 190, HLRPE! T6.a B0 1 ¥, 6165 6 {527 Hz 1 H); "C NMR (1005

15 MHz, DMSO-dg) 6195.1, 159.5, 157.7, 157.4, 148.4, 144.5, 139.4, 135.3, 131.4, 131.1,
130.8, 129.8, 129.6, 127.5, 121.3, 120.8, 120.1, 118.2, 117.8,114.9, 114.3,108.5, 101.9.

Example 12
2-[4-(4,5-Dihydro-1H-pyrazol-4-ylcarbonyl)anilino]-4-(imidazo-[1,2-a]-pyridin-3-
20 yDpyrimidine. '

The title compound was prepared from 2-amino-4-(imidazo-[1,2-a]pyridin-3-yl)pyrimidine
~ ' and (4—Bromophenyl)(1H-pyrazol—4—y1)methanone following the general method of

Example | using potassium tert-butoxide as the base. The crude product was purified by

25 column chromatography on silica gel using chloroform/ethanol, 95:5, as the eluent .

affording 0.020 g (8% yiéld) of the title compound as a yellow solid: mp (decomp.) 229-

232 °C; MS (TSP) m/z 382 (M +1); 'H NMR (400 MHz, DMSO-dg) & 10.27 (d, J/=6.9 Hz,

1 H), 10.21 (s, 1 H), 8.76 (s, 1 H), 8.62 (d, /=5.4 Hz, 1 H), 8.30 (br s, 2 H), 8.03 (m, 5 H),

7.89 (m, 1 H), 7.62 (m, 2 H), 7.29 (m, 1 H).
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and (4-bronophenyl) (1H i ndol -5-yl ) net hanone foll ow ng the general nethod of
Exanple 1 using cesium carbonate as the base and 12 JuL 2003
tris(di benzylideneacetone)di palladium (0) as the palladiu ,71he
~crude prod\, %ﬁ “ﬁﬁ”%urlfled by col um chr omat ography on S|Iﬁ%§ﬂggﬁﬁﬁdging

chl orof ornf et hanol, 95:5, as the el uent affordlng 0.021- g (25%yield) of

the title to corrpound as a yellow solid: 2dp (deconp..) 173-178 C, M5 (TSP)
mz 431 (M +1); H NWR (400 MHz, DMSO d6) S 11.58 (br s, 1 H, 10.27 (d,
J=7.0 Hz, I.FD, 10.24 (s, I H, 8.77 (s, 1 H, 8.62 (d, J 5 4 Hz, 1 H),

8.07 (d, J=8.7 Hz, FD .94 (s, Il H, 7.89 (d, J=8.7 Hz, 2 H), 7.78 (d,

J=8.3 Hz, 7371 :2 Hz, | H, 7.61 (m 2 H, 757(d J=8.2 13
Hz, J=1.3 ; ,728t =6.7 Hz, 1 H, 6.65 (d, J=2.7 Hz, H; C NWR
(100 5 15 , ) 139. 4,
(10 5 oo P i ol b 3 b o
118 ,  117T8e tifld doBpodriidwas pﬂ:ﬁﬂ"ﬁ:& froh®) 2-aghino-Exanjdheo-1B2- a]pyr1d1n-3-yl)pyr1m1dme
2-[4- (4, 5-Di hydro- 1H pyrazol - 4-yl car bonyl )ani |l i no] -4- (i mdazo-[1, 2-a ¥r|d|
n-3- 205yl ¥ifr (drbrames! enmxlﬁrttuaéolc%w&@m&wnm fsiloparg dther general metho

2-a

(4" br onopheRgTS e tregits St REa e i bt B B BfndPiicensassanaioinalieiber o

Example | (®iag glemhﬂlaﬁﬁlhﬂmutr@ir trhb uhmel pledes wah pulifisEby dblemarchetendps @aptat omas
purified by 25 col um chronatograggé on silica gel using chloroforn ethanol,

95: 5, as tHbcagddsing chlogpfosmift 5 2y thegdpept affending 0.4 B g (3% ¥ickdmpdtd as

T bl T P T i

. 8. : 1
0 8% E%{NM% o Fiid dlbc1 )853@ sfits, o5, 20H1,(aB50R0 6, 1514 00 (71819, 69

PCTI SE02/ 0@27%5. Q‘HZ E)ﬁ)rﬁWé (118 2 H) 8. 48 (dd J=5.6 Hz, J=3.0 Hz, 2 H), 8.26 (m, 2 H), 8.03

maine. eI IPE LB el To it A s Bl PY AN

2-am no-4-(inidazo-[1, 2 a]pyr|d|n3yl)pyrim'dine

Preparation of Starting Materials

15
The starting materials for the Examples above are eitﬁer commercially available or are
readily prepared by standard methods from known materials. For example the following
reactions are illustrations but not limitations of the preparation of some starting materials
used in the above reactions.
20

Method 1

4-Bromo-4’-morpholinobenzophenone.

A solution of n-butyllithium in hexane (1.6 M, 0.49 mL, 0.79 mmol) was added dropwise
25 to a solution of 4-(4-bromophenyl)morpholine (191 mg, 0.79 mmol; described in: Jones,
D. H. J. Chem. Soc. (C), 1971, 132-137 ) in tetrahydrofuran (5 mL) under nitrogen at -78
°C . After 10 minutes, a pre-cooled solution (-78 °C) of 4-bromo-N-methoxy-N-
methylbenzamide (212 mg, 0.87 mmol; described in: Turnbull, K. 7er. Lett. 1998 39(12),_
1509-12) in tetrahydrofuran (3 mL) was added via a double-tipped needle. The mixture
30 was stirred at -78 °C for 5 min. The cooling bath was removed and the mixture was
allpwed to reach ambient temperature under 30 min. The solvent was removed in vacuo,

and the residue was partitioned between ethyl acetate and water. The phases were



s and (4-bronophenyl) (1, 3-thiazol -2-yl)nmethanone foll ow ng the general ‘
met hod of Exanple | using cesium carbonate as the base and 17 JUL 7005
tris(di bepgybigigapacet one) di pal |l adium (0) as the pal |l adi um@EmRIgee27The

crude product was purified by colum chromatography on silica gel using

chl orof orm et hanol, 95:5, as the eluent gffording 0.126 g (45% yield) of the
title conpound as a yellow solid: np (deconp.) 234-235 C, M5 (TSP) m z 399
(M+1); 10 i H NWR (400 MHz, CDC13) 5 10.52 (s, 1 H), 10.41 (d, J=7.0 Hz, |

. 3=3. 0ttty B Bgeriay TR o il prfie fRgh TS Ol gndipe Sy bl v ¢
Hz, 1 H), rdmdfedifvatudd) The/crde produdt Wils ﬁ)lﬂff&lﬂadyadoihﬂﬂn ChromiAsdrbply dWBdiBEd al s

15 The starting materials for the Exanpl es above are either comrercially '
avai | abl e getusingheptamadithyl asetefrar’@d0b3s toe alvgat affordingddsme (it livddirofiiee eri al s.
For exanpl.e the fol] owing reactions LLlustr gl t limtations

of the pré‘@ﬁFB’E‘PB‘W S@&%éeséfaﬁqlﬁdnﬂrﬁﬁgilgbé J@Zﬁd@%@ﬁ? @'ﬁél\gﬁ&@a@ggtions. '
20 Method Bt . [ h 0 i tad i thium
"o hexane (7 @ h 0o 2D, T8y DEn R P 0Ty, S EBC 0 Bh LR U 1 on

of 4- (4- be@rqphem) @RMRI40EMHR TDAIE), § 09479, 19404, 1308s¢31.peid1i8)130.6pes, D.
H J. Chem Soc. (O, 1971, 132- 137@%} in tetrahidrofuran (5 mL) -under

ni trogen ag7.7786.113.4 680, 409mVIUISS) iz pte(Madl-ed sol ution (-78 C) of

4- br ono- N- net hoxy- N net hyl benzam de (212 ng, 0.87 mmo]; -described in:

Turnbul I, K= Tet. Lett. 1998 39(12), 1509-12) in tetrahydrofuran (3 nL) was
added vi avietHediRl e-ti pped needle. The m xture 30 was stirred at -78 C for 5
m n. The cooling bath was renoved and the m xture was allowed to reach

anbi ent t éripdiramebenzoydl=/N.Nolipihylbepgamids. vent was renoved in vacuo, and the
residue was partitioned between ethyl acetate and water. The phases were 17
JUL 2005 WD 02/065979 PCT/ SE02/ 00271 28 separated and the organic | ayer

was washeto wistibpebsibmef 4 a8 iteemobirEo¢)bandid dved T Mg .2asnol; described in:

Parham, W. E.; Sayed, Y.A. J. Org. Chem. 1974, 39(14), 2053-2056) in thionyl chloride (1
ml) at 50 °C was added a few drops of N,N-dimethylformamide. The clear solution was

15 stirred at 50 °C for 30 min. The excess of thionyl chloride was removed under reduced
pressure, and by evaporation with several portions of toluene. The residue was dissolved in
dichloromethane (10 mL) and a large excess of trieth&lamine was added until basic pH. A
solution of diethylamine (23 mg, 0.31 mmol) in dichloromethane (2 mL) was added and
the mixture was stirred at room temperature for 3.5 h. The red solution was partitioned

20 between water and additional dichloromethane. The phases were separated and the organic
layer was washed with brine, dried MgS0O,) and the solvent was removed in vacuo. The
crude product was purified by column chromatography on silica gel using heptane/ethyl
‘acetate, 70:30, affording 70 mg (68% yield) of the title compound as a colorless oil, which
partly solidified upon standing in refrigerator: "H NMR (400 MHz, CDCl5) § 7.80 kd,

25 J=8.3 Hz, 2 H), 7.70-7.63 (m; 4 H), 7.49 (d, J=8.1 Hz, 2 H), 3.59-3.57 (m, 2 H), 3.27-3.25
(m, 2 H), 1.30-1.25 (m, 3 H), 1.15-1.11 (m, 3 H); >C NMR (400 MHz, CDCls) § 195.4,
170.5, 141.7, 138.0, 136.3, 132.2, 132.0, 130.5, 128.3, 126.7, 43.7,39.7, 14.7, 13.3; MS
(ESP) m/z 360 (M+1).



removed in vacuo. The crude product was purified by colum chromat ogni 51%%%;‘
silica gel using heptane/ethyl acetate, 70:30, as the el uent affordiﬁg 6

rrg (32% vyi e of the title conpound as col orl ess crystal -179.2
C 1H \WRY Jlg%i(ﬁl&" CDC13) 6 5 7.77 (d J-9.0 Hz, é’fTrg%”}/i‘yz , 6.89

(d, J=9.0 Hz, 2 H), 3.89-3.85 (m 4 H §35 332(m 4H); 13CNNR(400
MHz, CDC13) S 194. 5, 154.6, 137.8, 132. 8~ 131.8, 131.6, 127.7, 126.8,
113.6, 67.0, 47.9; M5 (TSP) rn/z 346 (M+l). Method 2 10

4- (4- Bronobenzoyl ) - N, N-di et hyl benzam de. To a suspensi on of

4- (4- bronobenzoyl ) benzoic acid (87 ng, 0.29 mmol; described in: Parham W
E. ; Sayed,I‘!‘Y”A.;%:. Org. Chem 1974, 39(14), 2053-2056) in thionyl chloride
(1 L) at s added a few drops of N, N-di et hyl f or mam de. The clear

sol ution VABrhsosYy IdtheeyirhzoPhdacher 30 nin. The excess of thionyl chloride
was renoved under reduced pressure, and by evaporation with several

portions of toI uene. The residue was dissolved in dichloronethane (10 n)

i et byl an 18 B OmmpougC S RS o4 Hom CTo BB e 5 o omm BiudaVand |t he
m xture V\@ﬁetﬁ%lbéﬁz‘%ﬁuéé fAIRMThE %{ég,@aéﬁayﬁ@tffoﬁrofﬂéh& 1.71& &r88e pRLMLIWRR uas

partitioned 20 between water ddi ti onal dichl oronethane. The phases were
separ at ed caystallitesl mrgamtbandlaﬁferdma@ 3Weesedh yieldhobhienigle cdrmpednd 44 caB0dgss and
t he sol vent sre e v s TH 0, S purifie col um
chr omat ogrrap \I@ gg% F&i gel %M ﬁ@%%%@cﬁ 917’2@3“@{ ‘{7%) 3763% @1)‘/‘?3(51r di ng
70ng(680 t i Qolqpqugd( c—pl b ess , I artly
solidifie }lfggénﬂ%tgiﬁl |ﬂgl |7n27lr®r| geratosaé"ﬁgN jQ 3 § 19'1_12 %ﬁbgé@? 80 (d,
25 J=803 Hz7 03{2.1,4)2,}1)7 17@@5 JB:?((H]Z 3lHB{)13C7NMR (@dOMHﬂGDEIE)SwH)S 1539 ®9- 3. 57

2 : 13C
\VR 400 b2, oA o 16188 54129 3780063 1335, 1o 35049, 6330147 W5 T5P) pib o

130. 5, 12§0§(M%?g 7, 43.7, 39.7, 14.7, 13.3; M5 (ESP) mfz 360 (Ml). 1 2
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- et hoxybenzophenone.
Method 4
15 (4-Bromophenyl)(1H-indol-6-yl)methanone.

To hexane washed .potassium hydride (0.30 g, 1.5 mmol), suspended in anhydrous
- diethylether (1.5 mL), was added 5-bromoindole (0.241 g, 1.23 mmol) dissolved in diethyl
ether (2.0 mL) at 0 °C. After 15 min, the mixture was cooled to ~78 °C and fert-
20  buthyllithium (1.5 mL, 2.55 mmol), pre-cooled to -78 °C, was added via cannula. After 10
min 4-bromo-N-methoxy-N-methylbenzamide (0.30 g, 1.2 mmol) in'diethylether (2.0 mL),
pre-cooled to =78 °C, was added. The reaction mixture was kept at ~78 °C for 10 min and
then allowed to warm up to room temperature and stirred for another hour. HCI (1M, 5
mL) was added and the mixture stirred for 15 min. The phases were separated and the

25 aqueous phase was extracted with ethyl acetate. The combined organic phases were -
| washed with water and brine, dried over MgSQy, and the solvent was evaporated. The
crude product was purified by flash column chromatography on silica using methylene
chloride as the eluent affording 176 mg (48% yield) of the title compound as a pale yellow
solid: mp 47-49 °C; 1H NMR (400 MHz, CDCl,) 08.55 (brs, 1 H), 8.01 (s, 1 H), 7.87 (m,
30 2H),7.72 (m, 2 H), 7.68 (dd, /=8.2 Hz, J=1.4 Hz, 1 H), 7.52 (m, 1 H), 7.35 (s, 1 H), 6.74



s The title conpound was prepared from 3-bronophenetol e and

4- br onpo- N- met hoxy- N- net hyl benzam de foll owi ng the general nethod of, %@Q%‘DS
1. The crude product was re- crystallized from nethanol affording 0.%‘ e EEE
(47% yi el dyoot/odsbm titl e conmpound as colorless crystals: npCBBE®/DIIL C, 'H
NVR (400 MHz, CDCl13) S 7.70-7.60 (m 4 H), 7.38 (broad t, J=7.6 Hz, 1 H),
7.31-7.27 (m 2 H), 7.13 (ddd, J=8.2, J=3p3, J=1.2 Hz, 1 H), 4.08 (q, to
J=7.0 Hz, 2 H, 1.43 (t, J=7.0 Hz, 3 H); 13C NWR (400 MHz, CDC13) S 195.5,
159.0, 138.4, 136.4, 131.6, 131.5, 129.3, 127.5, 122.5, 119.5, 114.9, 63.7,

147 W5 (ISR N8 (MINGHEERRY 6 1455 s 0 150 AP o o3y Fikeh e
(0.30 g, Lijzanmmob), mmpmﬂ@chws qobxdwgsyq'n%hwbezdzwﬂf) n), was added

5- br onoi ndol e '(0.241 g, 1. di ssol ved“i n di ethyl er (2.0 n.) at 0°
C. After 15 mn, the mxture was cool ed to -78 C and tert 20 buthyllithium
(1.5 m, 2. |), pre-cooled to -78 C, was added via cannula. After 10

mn 4-bro e hoxy- N- net hyl benzam de (0.30 g, 1.2 mml) in diethylether

(2.0 (?L‘(I)Hm § anﬁgl)ﬁlgérﬁ’%f‘%ﬁ“" Sefifggde. The reaction mxture was kept -at

-78 C to warm up to room tenperature and
stirred for anot her hour. HdJ (1M 5 nlL) was added and the m xture stirred

for 15 mn, The phases were separ‘%jjlr ed and t he 25 aqueous Ehase was_ extracted
with et hylThscetecompprad CHabPRERITSH §5om ¢Hpremenyragele and s hramar Rether - and

bri ne, dr io56hn AU MIROR AR 1he senlotent va@sofewx@&‘%af Bing 106 eqffirasraduct

was purifie um1c matograpyons I ca us yl ene
chl ori de astyiliiveh werthe eh‘a{smrﬁhmgrdki%pnmguc(t4‘89:ﬁ)rgmgdsch)hmﬂ frdre dthyll &etaverpodind

|as ey ngfglglleg%v qﬁ@ a'fg%ém(gnf? %§@ @*9% YW'?CD%B énﬂt@ $gmpopng s (Calfsleg&ggétgg >

e ‘éEE§/ 135 58 i oq i o ol 208 24 o W DgosseTe.

135. 4, 13250, CIURO(10031MB1z, L33,0D) § 1885513918,7138.8, 123,44 134201 8.6, 124.16 MS
103.6; Ms (TSP) m z 300, 302 (M +1). Method 5
(TSP) m/z 251,253 (M +1).

15 Method 6
(4-Bromophenyl)(1,3-thiazol-2-yl)methanone.

The title compound was prepared from 2-bromothiazole and 4-bromo-N-methoxy-N-
methylbenzamide -following the general method of Method 1. The crude product was
20 purified by column chromatography on sili,ca gel using petroleum ether/ethyl acetate, 7:3,
as the eluent affording 0.52 g (98% yield) of the title compound as a yellow crystals: mp
74-75 °C; '"H NMR (400 MHz, CDCl,) 6 8.32 (m, 2 H), 8.02 (d, J=3.0 Hz, 1 H), 7.67 (4,
J=3.0 Hz, 1 H), 7.60 (m, 2 H); "C NMR (100.5 MHz, CDCL,) 5 183.4, 167.9, 145.3, 134.2,
133.0, 132.2, 129.6, 127.0; MS (TSP) m/z 268, 279 M +1)
25
Method 7
3-Acetylimidazo[1,2a]pyridine

Aluminium chloride (20.4 g, 153.2 mmol) was added in small portions to a solution of
30  imidazo[1,2a]pyridine (8.9 g, 75.7 mmol) in dichloromethane (150 mL}) cooled at 5°C. The
mixture was then allowed to warm to ambient temperature and stirred for 1 hour and then

heated to reflux. Acetic anhydride (5.1 mL, 53.9 mmol) was then added slowly over 30



s (4-Bronophenyl) (1H pyrazol - 4-yl ) net hanone. The title conpound wasmj)r,e!?,fr @gl
from 4- br onopyr azol e and 4- br onp- N- met hoxy- N- net hyl benzam de fol | ow Ag® r% i)
gener al - of.-Method 1 using two equival ents.of t- but Lt as the
base. Thﬁ&% eGD%?oduct was re-crystallized from et hyl aceit{g*/gﬂa}ﬁdgmfo

petrol eum ether affording 0.28 g (44%yield) of the title conpound as
colorless crystals- np 213-215. C | H NSR (300 MHz, CD30OD) S 7.95 (br s, 2
H, 7.58 (m 2 H, 7.51 (m 2 H); 13C NWR (100,5 MHz, CD3OD) S 190. 3,

139.6, 138.8, 133.4, 132.1, 128.6, 123.1; M5 (TSP) nmlz 251, 253 (M+1). Is
Met hod 6 @inBeomidihbemytuye hdatdt atheBwofor Zaryther PO trhianer.el heliextire twas alowpdund
was prepared from 2-Brornothi azol e and 4- br onp- N- net ho é N net hyl g,gnzan‘i de
fol | owi ngtd #ROlganeplaEntAsHERIOY m\c?@araimnm%r@(w@%ﬂ% (e thevigddies ahpyr i f i ed

by col umm : AT J : : acet at e,
73 s R B SR, B g b B B e o
yel | ow cr yettarkesl wip ethfflacébate, The o e(d46raddsizverd I3 BIndSh8 voRtilererdoHdy, 8. 02
(d, J=3.0.Hz, | H, 7.67 (d, J=3.0.Hz, 1 H, 7.60 (m 2 H); 13C _NWR (100.5
MHz, CDCl BY esppgaion to geve apbrowamils Thispil was shpws tg consist of ~35%mighe tihy 0: VS

(TSP) m z

A o i uns Sp R e O oy o AR, IR BRI PRLRH VLR

sol uti on ffrthdPplirifi chaiva] KVEa]2py7 (sdB BB, 1.82 &ddy.1 HE 746 1rad) ) H,w. 2 @hl éh)pgsphane
(150 nL) cooled at 5C._The mxture was then allowed to warmto anbi ent

t enper at utel &Rd®32{drled-for 1 hour and then heated to reflux. Acetic
anhydride (5.1 nL, 53.9 mml) was then added slowy over 30 1 2 JUL 2005 WO
02/ 065979 PCT/ SE02/ 00271 31 ‘minutes and the m xture heated at reflux for
further 9Wlephod8es. The m xture was allowed to cool, the solvent was

renmoved by evaporation and ice/ water added tqQ the residue. The aqueous
m xture V%Q-Peva'éﬂwlmm%ow%w-&-Owﬁ&aﬂ’@aaﬁ’%aﬁamﬂﬂnﬁydr oxi de sol ution and

A mixture of crude 3-acetylimidazo[1,2,a]pyridine (Method 4; 3.3 g, 19.1 mmol) and
DMFDMA (40 mL) was heated at reflux for 60 hours. The mixture was allowed to cool,
15 the volatiles were removed by evaporation and the residue triturated with hot diethyl ether.

The solid product was collected by filtration to give the title compound (2.29 g, 52%
yield). 1H NMR: 2.90 (brs, 3 H), 3.10 (br s, 3 H), 5.81 (d, 1 H), 7.09 (dd, 1H), 7.42 (dd, 1
H), 7.65(d, 1 H), 7.70 (d, 1 H), 8.43 (s, 1 H), 9.72 (d, 1 H); m/z: 216 [MH]".

20 Method 9 _
2-Amino-4-(imidazo[1,2alpyrid-3-yh)pyrimidine

A mixture of 3-(3-dimethylaminoprop-2-en-1-oyl)imidazo[1,2a}pyridine (Method 5; 20 g,

0.093 mol), sodium methoxide (20.1 g, 0.372 mol) and guanidine hydrochloride (22.09 g,
25 0.233 mol) in n-butanol (1500 mL) and methanol (1000 mL) were heated at reflux for 60

hours. The resulting solution was decanted from insoluble material, the volatiles were

removed by evaporatiofl aﬁd the residue was purified by chromatography eluting with

dichloromethane / methanol (97:3) to give the title compound (13 g, 67% yield). NMR:

6.78 (s, 1 H), 7.15-7.05 (m, 2 H), 7.45 (dd, 2 H), 7.70 (d, 1 H), 8.20 (d, 1 H), 8.50 (s, 1 H),
0 10.15(d, 1 H); m/z: 212 [MH]".



extracted with ethyl acetate. The conbined extracts were dried and the
vol atil es renoved 5 by evaporation to give a brow oil. This oil was $Haih 7005

to consi s{iyPfyes3dndo of the title conpound, the remai nder beicTgE2/00271

i mdazo[1,2,a]pyridine. This m xture was used without further purification;
NVR 2.57 (s, 3 H, 7.22 (dd, 1 H), 7.6L,(dd, 1 H, 7.79 (d, 1 H, 860 (s,
1 H, 9.52 (d, I H. io Method 8

3- (3-Di met hyl am noprop-2-en-1-oyl)i m dazo[ 1, 2a] pyridine A mxture of crude
3-acetylirhidazo[1, 2,a] pyridine (Method 4; 3.3 g, 19.1 muvl) and DWVFDVA (40
m.) was heated at reflux for 60 hours. The m xture was allowed to cool, is

the vol at WkgR,4gHe renoved by evaporation and the residue triturated vmth
hot di eth%‘ﬁ%‘r The solid product was collected by filtration to give

the titl e2dfydronpd- @&1&&@1 25RMridBol)pyrindidiMdR. 2. 90 (br s, 3 H), 3.10 (br
s, 3 H, 581 (d, 1 H) 09 (dd, 1H), 7.42 (dd, 1 H), 7.65 (d, 1 H), 7.70
(d, 1 H), 843(s 1H), 972(d 1 H; mz: 216 [M+ 20 Method 9

2- Ami np- | f :
o B LA N S A VAN S B oy
0. 093 nol pf zamﬂwm(mﬁbm){u Ae]dy2id-3yDpy@mddide (Medhod s 1 00| dj058 niydinoxsh or i de

(22.09 g, 2s 0.233 nol) in n-butanol (1500 nlL) and nethanol (1000 nL) were
heat ed at 3Gt peid (B3} a9 at AB fr-sLhe TR yre K Astheplgd sb PG A Svieurd adaned do0bm

| nsol ubl e, Al QL] ed 3{7@?5‘1&& g& du@%o&‘i%hneh c{r %X%Qluﬁ%!ﬁf(@?e@%ﬁﬁ g; d?;ﬂf’até Qﬁ

resi due was puri togra utin dic ane
met hanol {REcE) bycﬁhgam tv\hshetd qdleklg(wmmmd w(ala ad d@%a/qumhﬁ)n O\Nhsiat 50‘8: 78 (s,

1 , (.15-7.05 8.50
(s 1105 't ehis tho Hls compondfS. 9$rg,289%£%mMR 655 GULHbGHE (i) 30 665079

ST SCOMGET o RN D R B e ey 20y e

added to a solution of 2-am no-4-(imdazo[1l, 2a]pyrid-3-yl)pyrimdine

(Met hod Melhlod27 g, 0.053 mol) in 70%

2-Chloro-4-(1midazo[1,2a]pyrid-3-yl)pyfimidine

15
A suspension of 2-hydroxy-4-(imidazo[1,2a]pyrid-3-yl)pyrimidine (Method 7; 9.92 g,
46%) in phosphoryl chloride (200 mL) and phosphorus pentachloride (11 g, 53%) was
heated at reflux under nitrogen for 24 hours. Excess phosphoryl chloride was removed by
evaporation, ice water was added and the mixture neutralised with 2 M aqueous sodium

20 hydroxide solution. The aqueous mixture was extracted with ethyl acetafe dried and
evaporated to give the title compound (7.42 g, 69% yield). NMR: 7.15 (dd, 1 H), 7.59 (dd,
1 H), 7.80 (d, 1 H), 8.05 (d, 1 H), 8.64 (d, 1 H), 8.79 (s, 1 H), 9.72 (d, 1 H); m/z: 231

[MHT*.

25 Method 12
4-(Imidazo[1,2alpyrid-3-yl)-2-methylthiopyrimidine

A mixture of 3-(3-dimethylaminoprop-2-en-1-oyl)imidazo(1,2ajpyridine (Method 5; 0.90

g, 4.2 mmol), thiourea (0.32 g, 4.2 mmol) and sodium methoxide (0.34 g, 6.3 mmol) was
30  heated at 85°C in N-'butanol (10 mL) for 2 hours. The mixture was allowed to cool to 30°C,

methyl iodide (0.6 mL, 9.6 mmol) was added dfoP\;vise and stirring continued for a further

3 hours. The volatiles were removed by evaporation and the residue purified by



- cold wat er

acetic acid (330 nL) at 60C. The m xture was heated at 60C for 3 hourf 1L 2005

allowed to cool and neutralised with 5 M aqueous sodi um hydr oxi de so gt‘ll on,

t he resul tv'k,ng BE%% pitate was collected by filtration, was sﬂ)'ijoﬁ%ﬁy W th
8nd @ried in vacuum oven at 50C io to give the title conmpound

(9.95 g, 89%yield). NV\VR 6.98 (d, | H, _7.12 (dd, 1 H), 7.55 (dd, | H),

7.80 (d, I H, 7.82 (d, I H, 8.70 (s, 138); mz: 213 [ MVH Method 11

2-Chl oro-4-(imdazo[1l,2a] pyrid-3-yl)pyrimdine 15 A suspension of _

2- hydr oxy-4- (i m dazo[ 1, 2a] pyrid-3-yl)pyrimdine (Method 7; 9.92 g, 46% in

phosphor y| clermatogerphy 2gntipg Vithssh)p e plsertibansd al Gp insrsagimg(in polgrityss Y : Iias

heated at reflu nder _ni f - hou S oLyl l-arj de was
renoved by{O “\//%1%8 lrglglt% ic8ﬁrfpolﬁé§ &?V\g% g%ﬁég 1%@(.1 fg@l%.ﬁ%%? ﬁ% 3%113? él‘ujr}e(rdé’eluﬁ]’ ch')slrd's ed
with 2 M agdeows, Bodidm BY) W(fdQXi}g,ES.S@(@,tjHm,-s.é'fh@, AqUIeoRs (A1 XN hgz WA
extracted with ethyl acetate, dried and evaporated to give the title
conpound (IMH?.g, 69%vyield). NVR 7.15 (dd, 1 H), 7.59 (dd, | H), 7.80 (d,
1H, 805 (d 1H, 864 (d, I H, 879 (s, 1 H, 9.72 (d, | H; mz: 231
[MH +. 25 Method 12 4- (I m dazo[1, 2a] pyri d-3-yl)-2-nethyl thiopyrinidine A
m xt ur e of PR iRl Pyl milateREOopP- 2- en-1 - oyl )i m dazo[ 1, 2a] pyri di ne (Met hod
5, 0.90 g, 42 mvol), throurea (0.32 g, 4.2 mvpl) and sodi um net hoxi de
(0.34 g, 6.3 mol) was 30 heated at 85C in Nbutanol (10 nL) for 2 hours.
The m xturg was _all owed t ol _to 30C__.methyl. iodi.de (0.6 nmL, .9.6 nmol)
tos added SRRl Qe of M ekl o T toPteis ol v & Phr AT

vol atiles Mﬁﬁ@aﬁ&n@oﬁg{im@ gvarpbaid OMfoandlating 4 86¢ e RUihhiefdeRicallyl 2 WO
02/ 065979 PCT/ SE02/ 00271 ~ 33 chromatography, eluting w th ethyl )

acét at 8/ mecerpydlle §aloemof. der esesin e ireptpentandioy preplyaxay of qaadigiopeasseateflt | e
conpound (0.9 3% yi. el : 2.61 (s, 3 H, 7.22 (dd, 1 H, 7.54 (dd,
1H, 7.7 IE%élygoﬁf\%,Sy‘%%‘?%%?se%, 8.56 (d, 1 H), 8.66 (s, 1 H, 9.83 (d, 1
H; mz: 243 ’ '

The composition may be in a form suitable for oral administration, for example as a tablet,
pill, syrup, powder, granule or capsule, for parenteral injection (including intravenous, .

15 subcutaneous, intramuscular, intravascular or infusion) as a sterile solution, suspension or .
emulsion, for topical administration as an ointment, patch or cream or for rectal
administration as a suppository.

In general the above compositions may be prepared in a conventional manner using
conventional excipients, pharmaceutical diluents or inert carriers.

20  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, Wcight and sex of the

25 patient and may be determined by a physician. .

The following illustrate representative pharmaceutical dosage forms containing a
compound of formula I, as a free base or a pharmaceutically aéceptable salt thereof

(hereafter compound X), for therapeutic and/or prophylactic use in mammals:



[Mfl 5 Pharmaceutical formnulations According to one aspect of the present
invention there is provided a pharnmaceutical fornulation conprising a :
conpound of formula |, as a free base or a pharmaceutically 10 accept ablZelll 2005
salt ther 860 02H@w7use in the treatnent and/or prophyl axi s ofCEBERIN2ENS
associated wth glycogen synthase kin ﬁe-S. The conposition may be in a
formsuitable for oral adm nistration, 'for exanple as a tablet, pill

syrup, powder, granule or capsule, for parenteral injection (including

i ntravenous, is subcutaneous, intramuscular, intravascular or infusion) as a
sterile solution, suspension or enulsion, for topical admnistration as an

oi nt men p@ggﬂtor'crean1or Tor recral aﬂﬂjgg§&yation as a supposttory—in
gener al { e~ above conpositions may be prep&%eg i'n a conventional nanner
using reopyeBhaPRal excipients, pharmaceuiggal diluents or inert carriersf
20 Suitgble daily doses of the conpounds! of formula | in the treatnent off a
manmal , | Lactcdelth.gr man are approxi matel y} D15t o 250 ng/ kg bodywei ght at

per or al l-admni-strati-on and about 0O 001 ko 250 mmlla hoduywei aht ot
TIT 0 T U 1T OoOTT AT TGO AU Ul Y u\.lv] AL A~ vll‘- =T
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par ent ef GIOSEYMEHPER o8HY¥Bn. The typical dal?§ dose of the active ingredidnts
varies | '

, L = SN\ O T un'miidepa?—gn—varmm-s—mrﬁe
rel evant ia‘ﬁk ié&aé%}}%%é?e {%%’?\6 flgée)of adm ni|s ‘rz tion, the age, weight and sexX of

the -25 [pabbeRtundBdaii®y be determ ned by (a3 physician. The follow ng
illustrlate representative pharrriaceutidal dosage fornms containing a

conpound of forrmula I, as a free base or a pharnmaceutically acceptable salt
t her eof S+ aRdl-or—proph } e~i N
manmal S (a):

02/ 065979 PCT| Seziopsyle 34
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.(b1:Capgulgyni
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Tabl et My/t abl]et

Conpou &hﬁﬁﬁd}tautucc Ph—Eur—182—75 CﬁﬁTbaluc+ich sodtunTi2-6
Lactose Ph.Eur 488.5
Magnesium s.tearate 1.5
(©: Injection ' (50 mg/ml)
Compound X 5.0% wiv
1M Sodium hydroxide solution 15.0% v/v

_ [ 0.1M Hydrochioric acid (to adjust pH t0 7.6)

Polyethylene glycol 4001 4.5% wi/v
Water for injection ' To 100%

The above formulations may be obtained by conventional procedures well known in the

pharmaceutical art.

Medical use
10
- 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 inventioﬁ
are expecfed to be useful in the treatment and/or prophylaxis of conditions associated with

15 glycogen synthase kinase-3 activity, i.e. the compounds may be used to produce an



Mai ze starch paste (5% w v paste) 2.25 Magnesium stearate 3.0 (b): Capsul e
My/ capsul e Conpound X 10 Lactose Ph. Eur 488.5 Magnesium stearate 113 W@;)ZQ%

I nj ection Lyr,) Conpound X 5.0% w v 1M Sodi um hydr oxj i on
15.0% v/ v W?Wl’—{%r ochloric acid (to adjust pHto 7.6) P%@?%"?&I‘%J#é gl ycol
400 4.5% w v Water for injection To 100% _5 The above fornul ati ons nay be
obt ai ned by conventional procedures well 3Rnown in the phar maceutical art.
Medical use 10 Surprisingly, it has been found that the conpounds defined

in the present invention, as a free base or a pharmaceutically acceptable
sal t t her eafhibitasy wEE¢t of (13Ietlinfropmimats, bicludieg mgh yreoepdrof syelt ieasmekt and&e- 3

(GSK3). Accor |ggly; t he conpounds of the present invention are expected to
be useful PHP’RE*Preatment and/ or prophyl axis of conditions associated with

is gl yCOgeGSWE'B%SEl% 5}183?@s%ed§1tﬁ€kér\ﬁatllénd ggrﬁphegﬁ%e%ﬁpg%’d?&ﬁ_a@& Heeused to
produce an 1 2 .J 2005 WD 02/065979 PCT/'SE02/ 00271 35 inhibitory effect

of GSK3 i ntissmasvdlhss, it isekpeliteigthremcompomdof dlic muedtidnr savetbsntited ol the

prophyl axis. GSK3 is highly expressed in the central and peripheral nervous
Dyt em andErHeR o St S0 an RebeR il SO nHEn TR o ¢ he

I nvention g$, Hﬁlclenéél'ah@%e{i]ﬂfelrél%r\%u% SPAEHER pa AN QT sRh BB e

condi tions associated wth gl ycogen synt hase ki nase-
invention are-expected to be suitable for treatment and/or prophylaxis of conditions

_associated with especially, dementia, Alzheimer’s Disease, Parkinson’s Disease,
Frontotemporal dementia Parkinson’s Type, Parkinson dementia complex of Gaum,

10 HIV dementia, diseases with associated neurofibrillar tangle pathologies, '
amyotrophic lateral sclefosis, corticobasal degeneration, dementia ﬁugilistica, Down
syndrome, Huntington's Disease, postencephelatic parkinsonism, progressive
supranuclear palsy, Pick’s Disease, Niemann-Pick’vs Disease, stroke, head trauma and
other chronic neurodegenerative diseases, Bipolar Disease, affective disorders,

15 depression, schizophrenia, cognitive disorders, Type I and Type II diabetes and

diabetic neuropathy, hair loss and contraceptive medication.

* The dose required for the therapeutic or prophylactic treatment of a particular disease
will necessarily be varied depencﬁng on the host'treated, the route of administration

20  and the severity of the illness being treated.

The present invention relates also to the use of a compound of formula I as defined
héreinbefore, in the manufacture of a medicament for the prophylaxis and/or treatment of

conditions associated with glycogen synthase kinase-3.

In the context of the present specification, the term "therapy" includes treatment as well as

"prophylaxis” unless there are specific indications to the contrary. The terms "therapeutic”

and "therapeutically" should be construed accordingly.

30 The invention also provides a method of treatment and/or prophylaxis of conditions

associated with glycogen synthase kinase-3, in a patient suffering from, or at risk of, said



3 in the central and peripheral nervous system |In particular, such

compounds of the invention are expected to be suitable for treat ment %rﬁdﬂbﬂﬂ%
prophyl axiwoabgensi ti ons associated with especially, demepttgrodozhei ner's
D sease, Parkinson's Disease, Frontotenporal denentia Parkinson' s Type,

Par ki nson dementia conplex of Gaum 10 HikY denentia, diseases with

associ ated neurofibrillar tangle pathologies, anyotrophic |ateral

sclerosis, corticobasal degeneration, dementia pugilistica, Dowm syndrone,

Cupr anucl camapiiie v B Tef Satutone R paf e S BB ERT S Sios ameua

trauma andof Qé&gﬁou%ﬂr&@bﬁnﬂﬂré%%gﬁﬂ@éf@iédé‘ﬁn@!iseases Bi pol ar Di sease,
af fective disorders, 15 depression, schizophrenia, cognitive disorders, Type *

| and Type Il diabetes and diabetic neuropathy, hair |oss .and contracepti ve
medi cat i'on:'I Tﬁ gosg required for the therapeutic or prophylactic treatnent

of a parti s - W Il necessarily be varied dependi ng on the host A
treated, the route of admnistration zo and the severity of the illness
being treated. The present invention relates alsoe to the use of a conmpound

of fornmul aInIadd’siodetb itkraénjusehanle:?ra;iwtiommdidime tthecmrapmﬁmlsbﬂfc&rrmrﬁa hamzeﬂ'eeclaamnt
for the pro | axi s an t ment. of _ conditi associ a W t ogen

r tre 0. C
synt hase k?r rrengc qu 39EPRRIG S Eheé?Oftaﬁ%a]ﬁPééféﬁf 15 %&l? ﬁooqf Pﬁferm
"t herapy" Jelo gfh%ﬁt OB s ADn WL vAD andBk Q»I%Ytkﬁ&&s% mb RbraRS em@e&ﬁmaafe

specific indications to the contrary. The terns "thérapeutic'
"t her apeutthe aff¢tops ofsinbiblitdrsef GBKS trelated aatm@y thi lagorptor@@nifmiads smhemtats,rdcmlsso
assom at ed

provides a hod treat t -and/ o is of ,conditi

B Oh oy e so e baseraE Hakios; & petko 6 Beiteh K b gPRIIH SRSy *r 1 sk of
said | 2 ,1lii. 2005 WO 02/ 065979 PCT/ SE02/ 00271 36 condition, V\:hl ch
conprises admnistering to the patient a therapeutically effecti ve anount

of a conpdihagmakologynmul a |, as herei nbefore defined. Non- Medical use 5

Determination of ATP competition in Scintillation Proximity GSK3[ Assay
15 ‘
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-Glu-Glu-Leu-Asp-Ser-Arg-Ala-Gly-Ser(POsH,)-Pro-Gln-Leu |
20  (AstraZeneca, Lund), was added at a final concentration of 1 utM in an assay buffer
containing 1 mUl recombinant human GSK3p (Dundee University, UK), 12 mM
morpholinepropanesulfonic acid (MOPS), pH 7.0, 0.3 mM EDTA, 0.01% -
mercaptorethanol, 0.004% Brij 35 (a nat_uralldetergcnt), 0.5 % glycerol and 0.5 pg BSA/25
ul. The reaction was initiated by the addition of 0.04 pCi [y-**PJATP (Amersham, UK) and
25 unlabelled ATP at a final concentration of 1 pM and assay volume of 25 ul. After
incubation fér 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
30  MicroBeta Trilux, Wallac). The inhibition curves were analysed by non-linear regression
using GraphPad Prism, USA. The K, value of ATP for GSK3B, used to calculate the

inhibition constants (X;) of the various compounds, was 20 uM.



In addition to their use in therapeutic nedicine, the conpounds of formla &
as a free base or a pharnaceutically acceptable salt thereof are al so £ JUL 2005
useful as phassReR! 0gical tools in the development and st gidangssati on of
~invitro and 1n vivo test systens for the evaluation of the effects of
inhibitors of GSK3 related activity in I?por-atory ani mal s such as cats,

dogs, ro rabbits, nonkeys, rats and mce; as part of the search for new-’

t her apeutical agents. Pharmacol ogy Determ nation of ATP conpetition in
Scintillation Proximty GSK3/JAssay 15 GSK3/3scintillation proximty assay.
The conpetition experinments were carried out in duplicate with 10 different
concent r at+ £ -the I nhi bi i ar-bottommcroliter plates (Wall ac,
‘Fi nl and) . TXQE? %?‘?lr?ﬁlagts Iglémg?é’g% ?lggébéseggg%fat e,

Bi ot'i n- Al a1APa- G M&iphelisiprésmeSefonds gpid\l a- G y- Ser (PG3H2) - Pro-d n-Leu 20
(AstraZeneca, Lund), was added at . a final concentration of 1 Min an assay
buf fer cdmtBni nFhleRfrminesTHRaRgHR 2%iman GSK3P (Dundee University, UK), 12
mM  nor.phald nepro } id (MOPS), pH 7.0, 0.3 nM EDTA, 0.01% Q

mer captsoréﬁtgﬁ@anol , %%Qg‘g%ﬁp r‘]i&jfbuggh(a natural detergent), 0.5 %glycerol and
0.5 pg BSAT® pl AdEhssiie@tiphaphavds i nitiated by the addition of 0.04 pC
['y-33P] ATP ( Amrer sh.aml UK) _and 25 unl abell ed ATP at a final concentration of

1 gM and a¥¢ay voPeREllgRonErgimitAfysedy | ncubation for 20 ninutes at room

t enper at uy ach GLi . imnated by the addition of 25 gl stop
sol uti on (:C?rﬁf;i ni ndéﬁ%"%*/?%ﬁ}?%% l{glgarsg}\s/l ATP, 0.1 % Triton X-100 and 0.25 ngy
streptavidin coated Scintillation Proximty Assay (SPA) beads (Amersham
UK). After. 6 hours the radioactivity was determined in a |liquid

scintif | atie8®itount er (1450 30 McroBeta Trilux, Wallac). The inhibition
curves were anal ysed by non-linear regression using GaphPad Prism USA
The Km val ue of ATP for GSK3J3, used to calculate the inhibition constants
(K;) of tRgparkKoaliesdompbendspowats Ohgpesehtlinv200sn aMdin GRY @6g:9afRbout

I\P/DC;I'/p ﬁg??;g%ﬁg%%%g& ;‘[&,@R({) %\Loavyéigg&%b%o%\t/ b%bll %‘ gbohuat“iSO(S) gl%ﬂ plélrstggf.aﬂ}l\/grje erred
about 0.001 nM to about 500 nM. '

13



EDTA Et hl endi am netetraacetic acid 5 BSA Bovin Serum Al bumin ATP Aden
Tri phophatase SPA Scintillation Proximty Assay GSK3 d ycogen syntha
ki nase 3 WO oRes9hdi s Typical K; values for the conpounds of PCHSE@®IEN
invention are in the range of about 0.901 to about 10,000 nM prefera
about 0.001 to about 1000 nM particul arky preferred about 0.001 nMto

about 500 nM 15 12 JUL 2005 WO 02/065979 PCT/ SE02/00271 38 CLAIMS 1. A
conmpound having the formulal H N (R)"-OB XD (R3)P (R4)g (RR)m5
wher ei n: )Q:FleQR,IS(SaI kyl - U- Co- 6al kyl , (C2.6al kenyl)q_, - U- (C2- 6al kenyl ) o.

0o-1

(C2. 6al kyny
C2. 6al kenyl
a CO group

and each chrbesmpripddevingghatem

-U 10 (C2 5alkynyl) o_1, wherein any Cl . 6al kyl,

8/ 8 s
t
bly

(1)

1 or

C2_6al kynyl, where a CH2 group - can optionally be replaced by
and may be opti onal Iui%/substitut ed on a carbon by one or nore G

Ia N 0, or Sand wherein said nitr

may be optionally substituted by a group selected fromQ Uis CO or
C(ORB)R6; is Ring Ais imdazo[l, 2a] pyrid-3-yl or pyrazol o[ 2, 3a] pyrid-3-yl;

H
!

N
X

(R%)q

wherein:

10

15

25

X 15 Cy-galkyl-U-Cg-galkyl, (Czealkenyl)g.;-U-(Cagalkenyl)o.; or (Caealkynyl) o.;-U-

. (Cssalkynyl) o.1, wherein any Cj.¢alkyl, Cs.¢alkenyl, Cyealkynyi, where a CH; group

can optionally be replaced by a CO group, and may be optionally substituted on a
carbon by one or more G and each carbon may be replaced by a N, O, or S and
wherein said nitrogen may be optionally substituted by a group selected from Q
U is CO or C(OR?RS;

Ring A is imidazo([1,2a]pyrid-3-yl or pyrazolo[2,3a}pyrid-3-y];

Ring B, is a 5- or 6- membered heteroaromatic ring containing heteroatoms
selected from N, O and S of which at least one atom is selected from nitrogen;
Ring C is a phenyl ring or a 5- or 6~ membered heteroaromatic ring containing
heteroatoms selected from N, O and S;

Ring D is a phenyl ring or a 5- or 6- membered heteroaromatic ring containing
heteroatoms selected from N, O and S and said phenyl ring or 5- or 6- membered

heteroaromatic ring may optionally be fused with a 5- or 6- membered saturated,

ogen

partially saturated or unsaturated ring optionally containing atoms selected from C, N,

O and S and wherein if said heterocyclic group contains an -NH- moiety that nitrogen

may be optionally substituted by a group Q;



Ring B, is a 5- or 6- nenbered heteroaromatic ring containing heteroatons
selected fromN, 0 and S of which at |east one atomis selected from
nitrogen; Ring Cis a phenyl ring or a 5- or 6- nenbered heteroaromatiiZc/il 7004
ring contaygiphgssottet eroatons selected fromN, 0 and S; 20 Rdagdgbv@ 8 phenyl
ring or a 5- or 6- nenbered heteroaromatic ring containing heteroatons
selected fromN, 0 and S-and said phenyl,5ing or 5- or 6- nenbered

het eroaromatic ring nay optionally be fusSed with a 5- or 6- nenbered
saturated, partially saturated or unsaturated ring optionally containing

t | ecteg, f C - d d .wh f t |
Contai ne an K- THBIoEEY Heu i T 7 BB A 9 e BRI b Oy BBRE f € ut e by a
9roub O 1 2 ihorddk08. 100ARHOR5TARICH.SRA! O%BRoRS oy, N, MesisRgen.

‘hal 0, nitro, cyano, hydroxy, fluorf or.met hyl , I uor oret hy
trifluoromet rNHCN I(G@B@MM@H—NGR u&%ﬁiﬁhm@ CONHj, lS(H (Snﬁatsﬂb)dySONHH;,

NHOH,  NHCN, CHs N 2, SH, SCI.3al kyl,
‘SO2NH2,  SON p. ae@aﬁ‘yf”c3@%¥%"%\|aﬁé¥lo€¥ y@%e@yg@?@w@?\' ¢y | kynyfi y
v S 0SB SRt NS O R R a1
SO02NH( CI . 3al @@N(CIS@M)G;ISG@J i@dt»lzsozCS@m@ SSaNEYC;. aﬂkﬁmaaweaiasz, ,

opt | anal |y s Rk gk SARy Clatofi QBTN by Gt Gori: CHAKER 72 or 3

wherein the Q'Sf3h1'szcljyl%a)plf)e ﬁitmﬁ‘ﬁﬁy @ulSEﬁYut@&oﬁ Qﬁy 8A495n Sonfivyf fe@thore 0 R2, R3

and R4 are attach toa ring carbon and IS |ndependently sel ected from
hydr ogen, “halngs In or 8, wigHen todeamiken ORR' @hﬁvema}klsﬁltﬁm Salﬁaoﬁdl]ffcydrﬂw

OCl - 6al kyl OR7,2 £} thyl., difl t trif Bth t hoxy,
G 11 udPonetndeyR T B e aetroRg Tredsy baﬁwﬂ RPN ke
OCl - 6al kyl OC% 6@'0!5%}1&[?97 Bfro, b, CNRIGREN, lk§1@®) & 6%0%10&7 CH=NOR7, I's

( C=NH) NR7R8, GO2R7, OCI - 6al Kyl CORRY, OO0 6al ky

QCl - 6al ky] coﬂmmlkyt%li 6 AluRsmedRyly @@mmm@mwhmmmmla(f@@)whoxy,
NR7(CO) NR7R8’d1fgo Ihgﬁ&y,%ﬁ:%rometh%?(y 0-6 llyg:lgﬁ?Rg,%l-Ggﬁl(lyNﬁ%?

OC;.6alkylOC;.salkyINR'R®, NHOH, NR’OR® NHCN, (CO)C;.salkyl, CH=NOR’,

15 (C=NH)NR'RS, Cy. 5alkylCO2R’, OC;.6alkylCO2R, Cp.salkyICONR'R?,

OC,alkyl CONR'R?, Cy.salkyINR"(COYR”, O(CO)NR'RE, NR*(CO)OR,
NR’(CO)NR'R®, O(CO)OR’, O(CO)R’, Cy6alkyl COR’, OC;.6alkyl COR’,
NR(CO)CO)R’, NR(COYCO)NR'R?, SR7, Cy.6alkyl(SO,)NR'R?, |
OCy6alkyINR(SO2)R?, OCy.alkyl(SO;)NR'R?, Co.galkyl(SO)NR'R®,

0 OCsalkyl(SONR'RE, SOsR, CosalkylNR7(SO)NR'RS, Co.salkyINR'(SOIR?,
Co-salkylSO5R, Co.alkylSOR’, Cyealkyl, Ca.galkenyl, Cogalkynyl, ‘
Co-salkylCs_gcycloalkyl, Cosalkylaryl and Cy.galkylheterocyclic group, wherein any
Ciealkyl, Cyealkenyl, Cygalkynyl, Co-salky1C3_écycloalkyl, Cosalkylaryl or

. C'o_éalkylheterocyclic group may be optionally substituted on any carbon atom by one

25 or more G; and wherein if said heterocyclic group contains an -NH- moiety that
nitrogen may be optionally substituted by a group Q;
m,pand gis 1, 2,3, 4 or 5: wherein the definitions of R?, R’ Vand R? abové may be the
same or different;
R’ is hydrogen, fluoromethyl, difluoromethyl, trifluoromethyl, Cy_galkyl, Cs.salkenyl,
30 Casalkynyl, Co.galkylCa.ccycloalkyl, (CO)C,galkyl or C,alkyINR'R?;
RS is hydrogen, Cj.salkyl, Cy¢alkenyl, C,.¢alkynyl or trifluoromethyl;



NR7( CO) (CO R7, NR7(CO) (CO NR7R8, SR7, Co-6al kyl (SO2) NR7RS, 19 JUL 2005
OCl . 6al kyl NR7(S02) R8, OCl - 6al kyl (S02) NR7R8, Co- 6al kyl (SO NR7R8, 20 T
QCl - 6al kyIWS@MRPREB, SMBR7, Co- 6al kyl NR7(SC2) NR7R8, Co- 6al kRGTFAC8M)RS,

Co- 6al kyl SO2R7, (0. 6al kyl SOR7, O _6al kyl, C2-5al kenyl, C2-6al kynyl,

Co- 6ai kyl C3. 6cycl oal kyl, C0. 6al kyl aryl amgl Ca6al kyl het er ocyclic group,
wherein any Cl-6al kyl, C2.6al kenyl, C2-6al kynyl, CO-6al kyl C3-6cycl oal kyl
CO- 6al kyl aryl or CO0-6al kyl het erocyclic group may be optionally substituted

on any car bonpal o bye oL 8&1&1&1 Rl @irRi ly me&?l@ dafiypai d heterocyclic
group contains an -NH noiet fX nitrog en may eoptlonally substituted

by a group QCmaquyl@tmtydoalkyh Cozalk&;ylACpgalEynyM@daalkylarhborc[é)tsalﬂwlhemmyohcR2
R3 and R4 above be t he R5_is. hydro ronet hyl ,
di f | uor onet hﬁroul?’ qf%raab‘r&lﬁ%ﬁge L& gkwﬁ’lg RSN R%Ch?p ﬁalkﬁga @201851&‘& bnyl |

& Sal oy I HERREKHb op Rk o it 13 o YR O o (e

02/ 0653979 PCTdr%ﬁE/CDWWheréﬁx R RincaRtitoBBthar maiy Iﬁd@pa sdentd memeéred hedrdcryoliz
hydr ogen, Cl. 6al kyl, . C 6al kyl1C3. 6cyc|(§)?l kyl 6al kenyl , C2_6al kynyl ,
0. 6al kyl ar y|2re§P wt@aanﬁwe%?ﬂép%%lwe QRbYp O w@éévhfr%zﬁy md“le‘afrrsewc ic

C26al k |,
het 2r og% i c% %&Xn@ég rgr}g&gﬁﬁggﬁf y suogtgl ﬁ%ﬁﬁ"’é‘g Eﬁ‘/l?eéﬁj prC)Elbm)re

G and wherei Q;R7 and R8 together may forma 5- or 6 rrerrbered het erocyclic

group cont ai n| ng. het ergat ons sel ect e? fromN, O and S wherein if said
het erocycl i ¢ C giblipredpiapsndrtlyrselecgsd Fﬁﬁ’ét"}r%ﬁ%thaﬁ? Y2 THe QRti onal |y

DSt 0 1 @ A £ RIRRSAISHELY PR oy o0en
Co. 6al ky1C3- @ifpcirombthy], triflbarorretind fidoromethbk yatifivedorethoxtyr irffluommosedhy | |,
oL ks AT, L ABETRE, colFE s Rl CorL0
_ (SO)NR°R', SO3R’, SO,R’, SOR’;
R” and R are independently selected from hydrogen and C,.¢alkyl and wherein R’
15 and R'° together may form a 5- or 6- membered heterocyclic group containing
heteroatoms selected from N, O and S wherein if said heterocyclic group confains an
-NH- moiety that nitrogen may be optionally substituted by a group Q;
Q is selected from C;.4alkyl, COC;;;alky], S0,C;.alkyl, (CO)OC,4alkyl, CONHa,
CONHC,.4alkyl, CON(C.salkyl)s, benzyl and benzyloxycarbonyl;

20 as a free base or a pharmaceutically acceptable salt thereof.

2. The compound according to claim 1 wherein X is Cp-zalkyl-U-Cop-2alkyl, wherein any -

Ci.palkyl, may be optionally substituted on a carbon by one or more G. .
25 3. The compound according to any one of claims 1 to 2 wherein X is U.

4. The compound according to any one of claims 1 to 3 wherein the Ring A is

imidazo[1,2a]pyrid-3-yl.

30 5. The compound according to any one of claims 1 to 4 wherein Ring B is pyridine or

pyrimidine.



(SO NROR10, SOBR9, SO2R9, SOR9; R9 and R10 are independently selected from
hydr ogen and G -6alkyl and wherein RO is and R 0O together may form @ 751'“ oy,
6- nenbered heterocyclic group containing heteroatons selected fromN (5
and S whergig.igkses@i d heterocyclic group contains an -NH f@f,gﬁ@,obﬂqt
nitrogen may be optlonally substituted by a group Q Qis selected from

C . 4al kyl, COCil4al kyl, S02C1. 4al kyl, (CO .4dal kyl , CONH2, CONHG - 4al kyl ,
CON( C1- 4al kyl) 2, benzyl and benzyl oxycarb nyI; 20 as a free base or a
pharmaceutically acceptable salt thereof. 2. The conpound according to claim
1v\,here|nX|s CO- 2al kyl - U- Co- 2al wherein_any_ C . 2al kyl, may be

opt i onal | y 6sTib%s¢qRRAEE aé‘l‘PrgmééPl%‘H}f/‘tﬁ/wﬁﬁélwe RorEBds pymalinerh e conpound
according to any one of claims | to 2 wherein Xis U 4. The conmpound .
according to any one of claims 1 to 3 wherein the Ring Ais inidazo|

1, 2a] pyri d737T4t coBPound atberdimoaiiy dnaof olaithn @ té 6 varyeiotR Rihgd igiapetylt 0 4
V\/nerel n RRng Bis pyr| dine or pyrimdine. 1 2 JUL 2005 WO 021065979

PCT/ SE02/ 002782 212 PRriditpENgonpound according to claim5 wherein the Ring B
is pyrimdine. 7. The conpound according to any one of claims | to 6 wherein
the Rng Cis a phenyl ring or a pyridine ring. 5 8. The conpound according
to clai m 78wk edmipdune aBedding tbslaamﬁh@hyﬂelrrﬂhﬁglmv €.is Apaeypeipd which i's

2- [ 4- (4- Mor phol i nobenzoyl ) ani | i no] - 4- (i m dazo- [

1, 2-a] - pyr|d| n-3-yl)pyrimdine, 10

AL RSB, Doy o o) a1 270 o 05

1,2-aj - pyri4ﬂ4404-3/{ql'b1)@Mfobammhymamlma}ﬂlbrﬁxﬁa@ahDh?—lpgzﬁghln)am)ﬂ)jrnﬁjdxrﬂh (i m dazo-|

1, 2-a opyrl 0% d) rll e 1 -211(1111110 -4- ?nrn%gzeonzlog-]aR a§11r|1clhlnr}’10y15;%/r1(rrlud1ngazo [

1,2 -af AN ey%) #Larﬁpyléw&y) 1-4~( [1.2-a]-p

2- [4-(3-E .’111?4(Y@WM&Q&BMI)éd‘fﬁ;lo]élét—(ﬁr{m%zﬂ,i—gr]—gyr‘?dm-@y}';l b himaidmg! ) pyr i midine,
2-[4-(4-Cyanobenzoyl)anilino]-4-(imidazo-[1 ;2-a] -pyr'idin-3-y1)py_rimidinez |
2-[4-(3-Chlorobenzoyl)anilino]-4-(imidazo-[1,2-a]-pyridin-3-yl)pyrimidine,
2-[4-(3-Ethoxybénzoyl)anilino]-4-(imidazo-[ 1,2-a]-pyridin-3-yl)pyrimidine,

15 2-(4-benzoylani]in 0)-4-(imidazo-[1,2-a]-pyridin-3-yl)pyrimidine,
(:L-)-2-[4-(Hydroxyphenylmethyl)anilino] -4-(imidazo-[1,2-a}-pyridin-3-yl)pyrimidine,
2-[4-(1-oxo0-2-phenylethyl)anilino]-4-(imidazo-{1,2-a] —pyridin-é-y])pyrirnidine,
2-(3-benzoylanilino)—4—(imidazo-f1 ,2-a]-pyridin-3-yl)pyrimidine,
2-[4-(1H-indol-6-ylcarbonyl)anilino]-4-(imidazo-[1,2-a]-pyridin-3-yl)pyrimidine,

20 2-[4-(4,5-dihydro-1H-pyrazol-4-ylcarbonyl)anilino]-4-(imidazo-{1 ,Z-a]—pyrfdin—B-
yDpyrimidine, or .
2-[4-(1,3-thiazol-2-ylcarbonyl)anilino]-4-(imidazo-[1,2-a]-pyridin-3-yl)pyrimidine;

as a free base or a pharmaceutically acceptable salt thereof.

25 10. A pharmaceutical formulation comprising as active ingredient a therapeutically
effective amount of the compound of any one of claims 1 to 9 in association with

pharmaceutically acceptable diluents, excipients or inert carriers.

11. The pharmaceutical formulation according to claim 10 for use in the treatment and/or

30  prophylaxis of conditions associated with inhibition of glycogen synthase kinase-3.



|'s 2-(4-benzoylanilino)-4-(imdazo-[1,2-aj-pyri din-3-yl)pyrim dine,
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medi cat i Ofy, ay'qamg'g?d&g@ﬁtq@&emzhgﬁlm f,rqmatation accordi ng to claim12 for the
treat nent aﬁ prophylaxis of dementia or Al zheiner's disease. 15 14. A

conpound as defined in any of clains 1 to 9 for use in therapy.

15 14. A compound as defined in any of claims 1 to 9 for use in therapy.

15. A use of a compound defined in any of claims 1 to 9 in the manufacture of a
medicament for use in the treatment and/or prophylaxis of conditions associated with

inhibition of glycogen synthase kinase-3.

16. The use according to claim 15 in the manufacture of a medicament for the treatment
and/or prophylaxis of dementia, Alzheimer’s Disease, Parkinson’s Disease,
Frontotemporal dementia Parkinson’s Type, Parkinson dementia complex of Gaum, HIV
dementia, diseases with associated neurofibrillar tangle pathologies, amyotrophic lateral

25 sclerosis, corticobasal degeneration, dementia pugilistica, Down syndrome, Huntington’s |
Diseas¢, postencephelatic parkinsonism, progressive supranuclear palsy, Pick’s Disease,
Niemann-Pick’s Disease, stroke, head trauma and other chronic neurodegenative diseases,
Bipolar Disease, affective disorders, depression, schizophrenia, cognitive disorders, Type I
and Type II diabetes, diabetic neuropathy, hair loss and/or contraceptive medication.

30
17. The use according to claim 16 wherein the condition is dementia or Alzheimer’s

Disease.



15. A use of a compound defined in any of clains 1 to 9 in the manufacture
of a nedicament for use in the treatnent and/or prophyl axis of condifildng0l
associated with inhibition of glycogen synthase kinase-3. 20 16. The use
according to claim15 in the manufacture of a nedi canent for the treatnent
and/ or prophylaxis of denentia, Al zheingg's Disease, Parkinson's Disease,
Front ot enporal denentia Parkinson's Type, Parkinson denentia conpl ex of
Gaum H'V denentia, diseases with associated neurofibrillar tangle

pat hol ogi es, anyotrophic |ateral 2s sclerosis, corticobasal degeneration,
denentia pugilistica, Down syndrome, Huntington's D sease, postencephelatic
par ki nsoni sm progressive supranucl ear pal sy, Pick's Disease,

Ni emann-Pi ck' s Di sease, stroke, head trauma and other chronic

neur odegenati ve di seases, Bipolar D sease, affective disorders, depression,
schi zophreni a, cognitive disorders, Type | and Type Il diabetes, diabetic
neur opat hy, hair | oss and/or contraceptive nedication. 30 17. The use
according to claim 16 wherein the condition is denentia or Al zheiner's

Di sease. 12 JUL 2005 43 18. A process for the preparation of a conpound of
formula | according to claiml, wherein R, R2, R3, R X, Ring AL Ring C,
Ring Db m p, g and n are, unless otherwise specified, as defined in
formula | and Ring Bis pyrimdine or pyridine wherein Pis Nor CR
conprising of: JUL 12 2005 44 a) reacting a pyrimdine or a pyridine of
formula ll: NL (R)~P (R)ym(lIl) wherein Rng AA R, R2, mand n are as
defined in fornmula I, Pis Nor CR and Lis an

18. A process for the preparation of a compound of formula I according to claim 1,
wherein R’, RZ-, R3, R X, Ring A, Ring C, Ring D, m, p, q and n are, unless otherwise
specified, as defined in formula I and Ring B is pyrimidine or pyridine wherein P is N or

CR', comprising of:



amne or a leaving group; with a conpound of formula Il L C R3)P X (R4)q
(In) wherein X, Ring C, Ring Db R~, R3, R4, p and q are as defined iirf JuL 2005
formula | and L is an amne, or a.leaving group; one of the L is an am no .
‘group and the other L is a |eaving grohl% or b) reacting a pyrimdine or a
pyridine of formula IV: H i NN (Rl)n &RIIP PXi M(R4)q (1V)

wherein X, RRng C Rng Db R3, R4, p and g are as defined in formula I, Pis
N or CRL and Mis a leaving group E or a netallic group Y, 12 JJ!_ i0O0ti

45 with a conmpound of the fornmula Vi (R2)m (V) s.wherein Ring A, R2 and m
are as d group E or a nmetallic group Y,
only onee‘%fr Fg&&ﬂgﬂs{yé‘g&a ?ﬁglﬁrﬁggﬁﬁwgzg then the other is a netallic -
group Y, or c) reacting a conpound of £drpuld VI: H i

R, Y

P

R

$49)

wherein Ring A, R', R m and n are as defined in formulal, P is N or CR! and Lis an

amine or a leaving group;

with a compound of formula III
L .
~ :
X
(R9),

(1L)
wherein X, Ring C, Ring D, R}, R?, R®, p and q are as defined in formula I and L is an
amine, or a leaving group; one of the L is an amino group and the other L is a leaving

group, or

b) reacting a pyrimidine or a pyridine of formula I'V:

N N |
R esoNoY
P N
M . (RY, .

av)
wherein X, Ring C, Ring D, R® R?, p and q are as defined in formula I, P is N or CR! and

M 1s a leaving group E or a metallic group Y,



HW/N NH2 X, (R4)qg (V) wherein X, Ring C, Rng D R3, R4, p and g are as
defined in formula I, with a conpound of fornmula VII: R5 N~ R}I(;@Z@QI
A (VIl) wherein Rhng A R, R2 and mare as defined in formJIa I an%

Cl_6al kyl, 12 JUL 2005 46 to obtain a conpound of formula I, wherein P is

N, and thereafter, if necessary, by caidventional nmethods i) converting a
conpound of the fornmula |I into another conpound of the fornmula I, ii)

renovi ng any protecting groups and/or iii) formng a free base or a
pharmaceutically acceptable salt thereof.

with a compound of the formula V:

RS

W)
s wherein Ring A, R? and m are as defined in formula I, Q* is a leaving group E or a metallic
group Y, only one of M or Q' is a leaving group E and then the otheris a metallic group Y;

or

c) reacting a compound of formula VI:

HN%(/ @ @(Ra

(R%)q

(VD)

wherein X, Ring C RingD, R*, R*, pand q are as defined in formula I, with a compound

of formula VII:

(VID)

wherein Ring A, R!, R? and m are as defined in formula I and R® is Cy.alkyl,
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to obtain a compound of formula I, wherein P is N;

and thereafter, if necessary, by conventional methods

| 1) converting a compound of the formula I into another compound of the formula I,
i1) removing any prdtecting groups and/or

ii1) forming a free base or a pharmaceutically acceptable salt thereof.



