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I nvention The present invention relates to new conpounds of the forrmula I,
as a fredv@ayessdr a pharnmaceutical ly acceptabl e salt ther 8T/SESFHEEEs for
their preparation, .pharmaceutical formnulations containing said conmpounds
and to the use of said active conpounds;in therapy. to 15 An object of the
invention is to provide conpounds of fornula | for therapeutic use,
especially conmpounds that are useful for the treatnent and/or prophylaxis
of conditj o]l ' . xgogen synt hase ki nase-3 (GSK3) in manmal s
includindNﬁgﬁP@giwﬁbgﬁgg?ﬁyég%ﬂﬁégnds of fornmula | exhibiting a selective
affinity for GSK-3. It is also an object of the i Nm‘mm\\\n\m“row de
~conmpounds with a therapeutic effect after oral adﬂmm W zo 25 30
Backgr ourifielf oft the Innexgion on PCT/ SE(12/ o271 G ycogen.,syst hase ki nase 3
(GSK3) is a serine / threonine protein kinase conposed of two isoforns (a
and ~), which are encoded by distinct genes but are highly honol ogous

wi t hiny t hepeCabainy tdven Qo Ridles (G dompbudd ¥f BXRESEILT dsA fidddaseoid al and
peri pheral nervous system GSK3 phosphoryl ates several substrates including
tau, | 3- cpttaemacentighlicasgeptably salh theeeof yrpessafer thein prhperéinagrharmareatiegigat i on
initiatiQp fa@hor 2b (el F2h).. Insulén %qd ﬁ%qyﬂq f.%}ﬁcg acthygte protein
ki nase B, OAFEHORGSUIHBING SAESOMBERBISHAIR M, useHt sagaGHYEE SRS vates i t.
Al z| aei ~n@erapyDi sease (AD) denmentias, and taupathies. . ADis characterized
by cognitive decline, cholinergic dysfunction and neuronal death,
neurofibrillary tangles and senile plagues consisting of anyloid-(3

deposits.,The. s ne . ' ' &l [ ieved to be
ol ac o SRSEN S ifeflat BTG BuSHE iohmadtntyp) BotBIGB mePihulOni0007, 2
(GSK3~i } épedially Edmpdihds P aiel wkful orkha assineeat anlonvebyhybasehor yl at es t he

m cr ot ubul e associated protein i in neurons at sites that are

hy per phosgsméitiang esseciatedapith glycogen pResoplBamnd (G K2 Lia mammalsn T has | ower
affinity for m cCl I i ¢ | nts,
ani cn i 5 PERHERRL SAE T B W BREH oy BT BRI SRR IATCC S
neuropi | foRGSKIS.in AD brains. This results in depol ynerization of

m crot ubul es, which | eads to dying back of axons and neuritic dystrophy.
Neurofi brillary tangles are consistently found in diseases such as AD,
anyot r ohi g ;d ALEERbLIREG RTRSinFentRA KIRSREL SOMPGIREWidh LhefaBific GRKt | cobasal
degeneratrlitl)gn, denenti a puginl ?réti ca and head t_raum;, DO\?WI%?S scyndrone,

post encepiftr aral@adpamikiratewi sm  progr essi ve supranucl ear pal sy, ~o

Ni emann- Pi ck' s Di sease and Pick's Disease. Additi yd- (3 to
primary hi ppocanpal cultures results in hyper phos’mm m@m m,"of i and a
pai red hegi@airohhd 3 iaventich state via induction of | Iactivity, -

foll owed Dy drsruptron of axonal transport and neurona teat h (I mahori and
Uchi de., J. Biochem 121:179-188, 1997). GSK3~3 preferentially | abels

neur ons. 1 AR SRR Rl MR FRRA SR b o 0l Pk R ALE) o™
brai n ti sige@rik @and p), 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 residue

and inactivates it.

Alzheimer’s Disease (AD) dementias, 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 3



AD patients. Furthernore, GSK3(3 phosphoryl ates pyruvate dehydrogenase, a
key enzynme in the glycolytic pathway and prevents the conversion of

pyruvat e WQOHeEPP - Co- A (Hoshi et al., PNAS 93:2719-2723, PCHHE)2/00271
Acetyl-Co-A is critical for the synthesis of acetylcholine, a
neurotransmtter with cognitive functions. Thus, GSK3(3 inhibition may have
beneficial zo effects in progression as well as the cognitive deficits
associated with Al zheiner's di sease and ot her above-referred to di seases.
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inhibition. Recent studies (Bhat et.. al., PNAS 97:11074-11079_ (2000)}
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D sease i i A Lt hi.um was
neuroproft e l%_gv%(elgﬁﬁ?#%t& ﬁo?lﬁgng%g%tsgﬁugh%%qgﬁ%%aﬁ {Cﬁn lg!:ib 02/ 06a979
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Thus GSK3(3 inhibitors could be useful in attenuating tfhe course of
neur odegdF& R?@méﬁ Yadeqrae, pesispeepnalptic BRkHSeIsNB PO SSE AHPIBNYGFH PR S Yar e

char ag! eNREANBYIdRIDEER %98 AT ASD RO ABHT o drrhilyum has been

used to treat BD based on 1ts nood stabi I ng ects. sadvant age of
| i t hi um ilsppdvempalrquitmrestresudts enihyperphaosghevybaticdn tofie addageiredhelakiidoentsg t hat

can lead to lithium i ntoxi l.an. .The cent . di,scovery . that .lithium

i bi ts e P RBIRSR o R GCNEY dPTIONE: hASRFRHon o Ra b BaLH APy ¢ hat
this e”ZYdEﬁrdn%PH@aﬁ?thﬁhari‘ﬁ_ﬁ& Ucid3€l. Bfochém! 12t hi7ynigs M’?‘)Q?SKB‘Bt he brain
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rel evance in the at me f BD. |1 as in AD patients.that haye
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neural devel opnent. Kozl ovsky et al (AmJ Psychiatry 2000 May; 157(5):831-3)
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in conparjs . S [ t i_pdi : chi fareni a i ves
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" 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 survival. The activation of this pathway results in GSK3p inhibition.
Recent studies (Bhat et. al., PNAS 97:11074-11079 (2000)) indicate that GSK3p 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 commonly thought to occur in
30  chronic and acute degenerative diseases such as Alzheimer’s Disease, Parkinson’s Disease,
amyotrophic lateral sclerosis, Huntington’s Disease and HIV dementia, ischemic stroke

and head trauma. Lithium was neuroprotective in inhibiting apoptosis in cells and in the
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activation of glycogen synthase via dephosphoryl ation. Under

condi tions, GSK3 phosphorylates and inactivates gl ycogen synthase.
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na et al., D abetes 2000 Feb;49(2):263-71). Inhibition of GSK3

increases the activity of glycogen synthase thereby decreasing gl ucose
| evel s by its conversion to glycogen. GSK3 inhibition nmay therefore be of
therapeutic 30 relevance in the treatnment of Type | and Type Il diabetes
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neurodevelopmental pathology and that abnormal GSK3 regulation could play a role in
schizophrenia. Furthermore, reduced B-catenin levels have been reported in patients

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

Diabetes

Insulin stimulates glycogen synthesis in skeletal muscles via the dephosphorylation and
thus activation of glycogen synthase via dephosphorylation. Under resting conditions,
GSK3 phosphorylates and inactivates glycogen synthase. GSK3 is also ever-expressed in
muscles from Type 1l 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

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



Ring Cis a phenyl ring or a 5- or 6- nenbered heteroaromatic ring
containing heteroatons selected fromN, Oand S; Ring Dis a phe ring or
a 5- or OVOAYMSET%ed heteroaromatic ring containing heteroﬂ%ﬁ@%’%‘%é’ct ed
fromN, Oand S and said phenyl ring or 5- or 6- nmenbered is heteroaromatic
ring may optionally be fused with a 5- #r 6- nenbered saturated, partially
saturated or unsaturated ring optionally containing atons selected from C,
N, Oand S and wherein if said heterocyclic group contains an -NH noiety
that nitrggggdygy be optionally substituted by a group Q R is hydr ogen,
hal o, vitro, cyano, hydrox fl uorormet hyl, difluoronethyl,-

trifluor oGSKBmhosphomiat@ﬁen d@@adqmﬁman@umrfecat@xp is arr ¢ffactayrad rthq mhvyay feiz,

sNHOH;  NH 3a Rg. . CONH2, .SH |

SN iRy st SRULS Y bESadsh inSiRphe hySieyeREmepR. Mice

C, 3alk |
&l ot ol s o o s
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defini ti ogni9fin EmbARR¥ResERThREGERS iflbRioA M4l i@ eatmerntEor takimed R4 i s
attached to a ring carbon and is independently selected from so hydrogen,

hal o, vitro, CHO Co_6al kyl CN, OCl _6alkylCN, Co_6al kyl OR7, OCl_6al kyl OR~,
fl uoror I fI rorret hyl, trifluoromethyl, fl uoronet hoxy,
difl uoron@fv ldon mfelpl ‘uor onet hoxy Co_6al kyl NR~RB CC, 6al kyl NR~RB, WO

02/ 0l &979V§aj Bﬁgth&dﬁlelal QBT Ref¥od 2080KM:B2-(65:a b4&T-5MRePortedNHAHGSKR i ORgh  NHCN,
(CO)Cl_3al kyl, CHENOR , (C=NH)NR'R8, C_ 6alkylCOZR . _6alky1C02R,
C_6al ky| CONROUS verses irgemokiln seerr Irgnunocgieeheminiey reyopied thatCel Ae prgsent in

NR9( CO) yl COR
R (O (OF @%W?@)%%&g%%gﬁf%%ﬁ? ST R st GBS

OCl. 6alkydduri bS@k):RB],en%ulﬁﬁklk(mg(rﬁ&ﬂ)tNEi‘nBBt,xorCim tﬁahﬁmllc(y&@ hiidl fegulation of
OCl_6al kyl (SONR Rg, S03 a R (S , C.6alky1NR (SO

Co_bal kyl Speg 1Baft W%a@lmrto}( éé&ﬁf l@a ehgmiragspigss ﬁwy%les

C 6al. kylC3_6cycl oal kyl, C 6al kylaryl, C. 6al kyl heterocycl i c group, wherein
any i o C~_6al kyl, Cz. 6a| kenyl , C~_6a| kynyl , C 6al kyl C3_6cycl oal kyl ,

C _6al kyl azmmwwr ocyclic gr oup may be optional | y~substituted
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Cz_6al kenyl, Cz_6al kynyl, C 6al kylaryl, Co_6al kyI het erocycl i c group;
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C, _6al kyl, C2_6al kenyl, Cz_6al kynyl, C 6al kylC3_6cycl oal kyl, aromatic group
or heterocycllc group may be optlonally substituted on carbon by one or
nmore G aNO M8 R and R8 together may forma 5- or 6- PREMEEYERT

het er ocycl i ¢ group containi ng heteroatons sel ected from N, O and S, wherein
if said heterocyclic group zs contains Bn -NH noiety that nitrogen may be
optionally substituted by a group Q G and J are independently sel ected
from hydrogen, halo, vitro, cyano, CHO OR9, C~_6al kyl, Cz_6al kenyl

Cz_6al kynyhereigo_6al kyl C3_6cycl oal kyl, fluoromethyl, difluoronethyl,

trifluoronethyl, fluoronethoxy, difluoromethoxy, trifluoromethoxy, NRIR-,
C02R9, CONRIRIS Courdk vl 1&-¢a é@a@lkmh@; -Uso. sal(l\sul) NRIE- ¢a119myt)3®)ENR9R~

R e L e e L e R e

het er ocycl i Gaglopupndlirtiereplated beh ejoagﬁoemsand rH\@ weslitﬂc@say ButGititédi?d 011271
selected fromN, Oand S wherein if said heteroci/cl i c group contains an

-N:—I— m)ld e]'Ey qarhem by QnegyanOTEKY alskeashcatheaImay e splared bya No §f§|r3€€llp Q Qis
~ , CONHZ,
?:Le‘]\lag e4a| rk?‘m‘&@a%?@m{"ﬁ‘%%%é éﬁ){$“§}%§%§eﬁ%%§¥%§{%@1 asaa ?‘/r ee base

or a phar naqgugcc)&irlcy(cmfgﬂeﬁgt abl e salt thereof Further enbodiments of the

invention relates to conpounds of formula | wherein X is
Co- al kyl - U- ddingd) jeyimidagakl.2alayid- éylgapxwolﬁ?b%ﬁadayr&b@wéna| |y substituted on

a,carbon at oftfg 90Ps0%: EhénGred ORI IR Bt Bhe HE YRR | On el ates

to conpounds, éreln X ~0 IS n anot er a e 1nvention Ring A
i s i modazol IseRajedyfrom N3-and $ of svhathhae leagisqrecttomfis Seﬂmtémﬁmmtmtmgeﬁg ng Bis

pyridine or pyrimdi In a further aspect. of the invention Ring Bis
pyri m di ne. 1? &Tﬁtaﬁg'fe“é's'b‘&?r% e ?qlé)eﬁefﬂf“iﬁ’ﬁwﬁc rg‘gaFOBWHHQE ring or a

pyridine ringerbsiod s@efidd Flogs NadPRgats;of the invention Ring Cis a phenyl.
Li sted bel ow are defintions of various terms used in the specification and

clains to ddRingilhis ap’r@np}m;gmtaBﬂmeﬁatmmbericbhﬁmoatdnmta\rmmwlog doubt it

|s to be understood t e ficajion a lified

her e nbdiasgs siated BN Mo P s b mshgl uE of W st
encomasses HeGoArofrtic Png Whdyl Sidioallly bE AREE Hithdes-idhiet hmRfedahlrated, each and
all of the preferred definitions for that group is For the avoi dance of

doubt it is pagtigly aahu@tpdpou@satma@durmgtomngn hecontdinng poms selecwd fram ks Na
carbon 0 QU RN el et e B ARAP TR A Py PR
The term C, r&‘y bé kytiodaaylsﬂlg;uluted)b@ a@asipa®; at ons and may be net hyI et hyI
[1 propyl, i- {_o(%y%l, ggn l;lglt] ﬁHé@e bg Ih ds bu L¥OI‘ -u%)}gt %/hﬂ(éfp pelg;lyl I - pent yI
pentyl) nebd-B&yi ¢ Va4 YAIQE Xy AtuoTqiREtRIE ¢ Qetylkyl having 1
to 3 garbon tﬁhﬁgﬁ)n’?é?ﬁjylWor%xeﬂﬁ&?}’c!hﬂuoromethoxy, trifluoromethoxy, NH,, NHOH;
NHCN, (CO)C.salkyl, CH=NOR', (C=NH)NR'R®, CONH,, SH, SC,.salkyl, SO;NH;,
SONH,;, C,3alkyl, Cs.¢cycloalkyl, Caaalkenyl, Casalkynyl, C;.aalkoxy,
O(CO)Cjaalkyl, NHC,.salkyl, N(C;.,alkyl),, _
NH(CO)C,.3alkyl, CONHC, jalkyl, CON(C;.salkyl),, SOC;.3alkyl, SO,C)salkyl, '
25 SO,NH(C,;.3alkyl), SO,N(C;.3alkyl);, SONHC, salkyl, SON(C;. salkyl), wherein any
Ci.aalkyl, Ci.salkyl, C;salkenyl or C,.3alkynyl may be optionally substituted on carbon
by one or more J;
nis 1, 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, Cy.salkylCN, OC;_alkylCN, Co-salkleR7,
OC1_5a1kleR7, fluorormethyl, difluoromethyl, trifluoromethyl, fluoromethoxy,
diflucromethoxy, trifluoromethoxy, Co.salkyINR'R®, OC,_salkyINR'R?,



ethyl, n-propyl or i-propyl. The term C -C2 alkyl having 1 to 2 carbon
atons and nmay be nethyl or ethyl. WO I 12/0( 5979 PCT/ SE02/ 00271 8 A
simlar WIMEIEn applies to other radicals, for exanpl ePCHRERMRT 6al kyl "
i ncl udes phenyl Ct _4al kyl, 1-phenyl ethyl and 2-phenylethyl. In the case
where a subscript is the integer 0 (zerf) 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 definition of X which is

Co- 6al kyl - U-@0 AHykYT, failey SIRIRE NHOHNNR OR® NHZRY, (COYD; salkylvesNORE)  X=U.
~0 The term "cycl oal.kyl " refers 1o an optionally substituted, saturated
cyclic hydrdge_ri(g'ghmf?]r{ngc%iﬁilfﬂﬁalﬁhé)@leﬁaﬁiy“@g%@ DY ICOINR Ray  be

-cycl opropyl, THeYEl 1 C 8 7" al kenyl "
refers to a(')sﬁ{%! t )é]ergr’a@ﬁOé }e?ﬁn%%a(lcgj)gl ’@Wﬁg&’p.ﬁﬂ%@t@r m Cz-C6 ~s

a: lkenyl havim@(aloom&z’ha)(mmowp@g:@)ﬂ, lﬁ:agalkiygcb)l#, ?@]Qalkplﬁtﬂ)lﬂay be v: nyl
allyl, n-pr - pr,open - yl ., -1 -buten ptyl, pentenyl,

i - pentenyl . %@ﬁqﬁ@@@% &%e&@@rpgﬁk% ’§Pkeg%ahﬁ’é€$ﬂ1§&é Ro 3 carbon atons
and one or tye, R7 ReNsk? RV WRTEE . calixis IKRPghY! or

i - propenyl . zolél1 ter(m "g} R%f. "yr(%*?ze)rs to ao'és?tlér"glsg tRor ’branched chain

?I ky ny: gr oL(DCl.eﬁgql(S@r)It;hRfBg,Cﬁ)ﬁfkQaydlkleW(ﬂpﬁlt\)IR?R‘B Gbaalﬁp]tgilftsmjlksand one
ri ppel bon : etyn opar gyl , nyl., i-butynyl,
oty GodBSTRR G SR RBYE X Rt AR ha ng' 2 to 3

carbon at orrfczo%aﬂtym}gc§%bapgl, CRQﬂhﬂyla@ﬂctJE%bkﬁhﬁte% Yk 59%1gp(vﬂmfrgéﬂy Zs The

term"Cl _3al koxy™ rmay be stral ght” or branched and na nmet hoxy,” et hoxy, n
propoxy or iCialkybs.calkenyleCmalkyalyb CorsalkglCs.styclddlkidy Oy satitplaybor br ono and

i odo. The.t ’ i " ref . ' | bsti t ut ed
monocyc! i o G BERTEIR st oS ey SuPed of Ather bY SReathoihe
unsat ur at ed @r a8 Heteih iNghid TdterocHIRNBOOS cEHtMHP an DRM- 'H@\i%i&ﬁdnm Bn fhays- C7

cycloal kyl ring to forma bicyclic hydrocarbon ring 02/ (115979
PCT/ SEU2/ 00 PrIopsgsalyrpubgifuteddlye groupflies of the term "aronmatic group" are

phenyl, nap%’hﬁ/ Lnd (!1 ﬁqaay].’», Zf"&dS; wherein the definitions of R% R® and R* above may be the

15 same or different;

R’is hydrogen, fluoromethyl, difluoromethyl, trifluoromethyl, C;.¢alkyl, Cs.¢alkenyl,
Ca.alkynyl, Co.salkylCsgcycloalkyl, (CO)C)alkyl, C;.salkyINR'RE;

R® is hydrogen C,alkyl, Cg.ﬁalkcnyl', Cs.salkynyl, trifluoromethyl;

R7,R%is independently selected from hydrogen, C;_salkyl, Cyp.salkylCs.¢cycloalkyl,

20 Caalkenyl, Cy.¢alkynyl, Cpealkylaryl, Cg galkylheterocyclic group; wherein any
Ci.salkyl, Ca.salkenyl, Ca.galkynyl, Co.salkylCs¢cycloalkyl, aromatic group or
heterocyclic group may be optionally substitutcd.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

25 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, OR’,

' Ci.salkyl, Cé-salkenyl, Cyealkynyl, Cy.salkylCs.¢cycloalkyl, fluoromethyl,
difluoromethyl, trifluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy,
NR°R', CO,R?, CONR’R', NR*(CO)R’, O(CO)R®, COR’, SR’, (SO)NR°R",

30 (SO)NR’R'’, SOsR’, SO,R?, SOR®;

R’ and R'’ is independently selected from hydrogen and C.¢alkyl and wherein R® and

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



tetralinyl. The term5- or 6- nenbered heteioaromatic ring containing one,
two or three heteroatons selected fromN, O and S nay be fu i m dazol yl,
i soxazol YO 02868 azol yl , oxazol yl, pyrazinyl, pyrazolyl, E#ﬁEHHQ‘IZM/I ,
pyridyl, pyrimdyl, pyrrol yl, thi _azol yl or t hi enyl. The term "heterocyclic
group” refers to a saturated, partially7saturated or unsaturated, nono or
bicyclic ring containing 4 to 12 atons of which at | east one heteroatomis
chosen io fromN, ~S or O which may, unless otherw se specified, be carbon
or nitrogen deldkRromtreiPhi § wHefeid HfAARI Ko PRYic IJ Sorkfind &PINZERORYy @ CO
a ring nitrogen atom nay optionally bear a Ci 6alkyl" group and form a

quat ernary cthaqmtmgbmmaﬁbc pptgonaﬂ]yrSOMmutadby@rgrw @hur atom may be

-optionally o |d| fQ o] Swtable
exanpl es of H%S ?ﬁgﬂl@t‘fsﬂa’i‘yﬁ %8 MSS@((& %dlpﬁ@@?(ﬁgl“‘a ﬁdﬂ?
pyridyl, pyr@mqlﬂclpmmypIotbmm,&@h@n%&hxﬁ antl %@ﬁ%;br&xycgwoﬂpﬂ yl, t hienyl,

1, 3- benzodloxoly t hi adi azol yl, ~pi perazi nyl, thiazolidinyl, .pyrrolldlnyl,
t hi onor phol mw,frepxybasolor mphanmmimaﬂwaa(qut@wq sa, therdpoxapi peri di nyl
tetrahydropyranyl, imdazolyl, pyrimdyl, pyrazinyl, pyridazinyl,

i soxazolyl, N nethylpyrrolyl, 4-pyridone, 1-isoquinolone, 2-pyrrolidone,

4-thi aZO'Fﬂﬂﬂ?emlB&SﬂﬂnﬁEn&eoﬂ\h@ﬁiv@ﬁn@ﬂféléﬂéﬂ 0 otpBuRdsdfifeRnulRd WHefdth ¥ a z0
"het erocyclic " is a saturated,. partially saturated or unsaturated,

mono or bC@:;ﬁdk)ﬁdJ oreglkyb rwk@irmamgcsza&yl enaythgraptionalijhgubititited angasgaribereatom
het er oat Qm LS chosen~ f rom ni tr hur r ox whi ch unl
ot herw se S?)réec(?rfrp%rgrb Ué"oglé?ﬁgfp ?ﬁt OEB lﬁw?[} %\ﬁﬁ%‘f%l?lﬁo%dél—éhfa 83§ can

optiopal ¥ the replaced by a C(O, a ring nltrogen atom may optionally bear
a d.6al kyl group and form a quaternary conpound or a ring nitrogen and/or
sul phur alncwpthst ampchel theinvenaen Ringyd éf iseidazopl Lalpmiidt3eyIN- oxi de and/ or
sul fOXI d I u chosen from "one or
nor e" grglll}paémlﬁjf%L Lésyé?o f\b{\gg&nﬁ’ {e?tlr%srlgglgl% fiﬂ%%%ﬁe &g)é'?l Art %Fon i ncl udes all

subst i t uehtsfubhiengpedtas elie inventiodarkingB ishpgrisfdaef i ed groups or the
substituents being chosen fromtwo or nore of the specified groups. . so A
sui t abl e IBranethse atrertel thy inyeption Ried i phegy! Ang erpBYHANSFINEhe i nventi on

for exanpl e hydrochloric,
hydr ogsr rom gar%gtﬁ r%@??tc%%%ﬁ@g&ﬁg{nlIghgf@r]ils%l%%}r]gacet| c, citric or malefic
acid. In addition a suitable phar ITB.CEUtI cally V\D 112/ OGSl 79
PCT/ SE02/ 0027 0 acceptabl e salt of onpound i nve t| on, is for
exanpl e, Hifte ijﬁéﬂ"f arﬁé]legpt‘%'b?qu vagpus;§ CRIB?‘ P?Fél 1B4he W%’@F%‘I‘O‘b%ﬂdt Al Y ypni um
salt or adegﬁllge%?tbsaﬂ,g{,gﬁ,@hc base, which affords a
physi ol ogi cal | y-accept abl e cation. Sone conpounds of formula | may have
Chl ral centres and/or geonetric isorrerl c centres (E- and Z- |sorrers) and

i st 8 o QAP Taidarke O At o bR 804 R BT il Sugeiiedich SRRy

and al | tqisligie® by Chdreinbefoed detfhﬁdcmeﬁﬂashaémbémref HidBali dgiolp encoigiskesr
enbodi nent of the invention is the foll ow n~conpounds -

2- [ 4- (4- Nbe PR ocenias 289 bycadestidabpition @p Mells 6a¢h and all of the preferred
1,2-a] - pyj abfﬁht?ongfxmw bopdine, 2-[4-(~NN

di et hyl car benzoyt) ani |l i no] -4-(im dazo-[
1,2-a]-pyridin-3-yl)pyrimdine, ~s
2-[4- (4 '\%E(;[rq é E\?Oqggn%le)o?%lllgtr}to 1]s tgf bé qu%c?s?tcz)gd [hai in t%ls Speé]lflgélltpo SCX Iﬁ) m%/gr{sr;] di ne,
carbon group having 1, 2, 3,4, 5 or 6 carbon atoms.
In this specification the term “alkyl” includes both straight and branched chain
alkyl groups. The term C;-Cg alkyl having 1 to 6 carbon atoms and may be methyl, ethyl,
n-propyl, i-pr_opy], n.-butyl, i-butyl, s-butyl, t-butyl, n-pentyl, i-pentyl, t-pentyl, neo-pentyl,
30  n-hexyl or i-hexyl. The term C;-C;s alkyl having 1 to 3 carbon atoms and may be methyl,
ethyl, n-propyl or i-propyl. The term C,-C; alkyl having 1 to 2 carbon atoms and may be

methyl or ethyl.



- (4- Cyanobenzoyl )ani |l i no] -4- (i m dazo-[ 1, 2-a]-pyridin-3-yl)pyrimdine,
- (3- Chl orobenzoyl ) ani |I'i no] - 4- (i m dazo- [ 1 2-a] - pyridin- 3 rimdine,
4- ( 3- MDYz oyl ) ani | i no] - 4- (i mi dazo-[ 1, 2-a] - pyri di nPETH )’%ﬁ@é?‘m’ di ne,
4- Benzoyl ani | i no) - 4- (i m dazo-[ 1, 2- zé pyridin-3-yl)pyrimdine, Zo
2- [ 4- (Hydr oxyphenyl et hyl)anlllno] (1 mdazo-(
-a] -pyridin-3-yl)pyrimdine,
- (1- Oxo- 2- phenyl ethyl )ani | i no] -4- (i m dazo-[1, 2-a] -pyridin-3-yl)pyrimdi
2- (3-Benzoyl ani | i no) - 4- (irridazo [ 1,2-a]-pyridin-3-yl)pyrimdine,

4
4a]( éH- :Sggﬁa éi gf(%tcslca'%o tﬁéﬂ\elr Adh <l.a_1§1 1 erga(rjn%%e "‘}[henylcl .salkyl” includes
4‘(4’ﬁﬂﬁhﬁmgéﬂk§ﬁﬂﬁﬂkﬁﬂedyﬂmﬁi@@h hmanlllno] 4- (i m dazo- [

,2-a]-pyridin-3 is yl)pyrinidine, " 2-
1, 3-Thi azol - 2- yI car bonyl )anilino]-4-(i mdazo [

122l byl B gy LT e MELOTS (0L R ERAL BN R AR EBRC! ©f

formula lipasdidatés @iet tlh@%@ol.@fmﬁy @@aﬂseﬁtc eutth&ehé Mdﬁré@t%ﬁ@hkt@ve&ﬁtﬂe dro@gseqdr. The
process, (wherein Ri n ~m p, and

n are, urixempleoinibe d@fg@tlon Mleh&@ﬁ@lk LPCWﬁSEMW@@@FEHBUé%Y b¢ @fzerak e as
defi ned |n f@ mrésathatin Ring Bis a pyrimdine or a pyridine wherein Pis
N or CRS) ﬂ) I'SThg. a) reacting of a pyrimdine or a pyridine of fornmula
I1: N~L (R1) / P(R2)mA (Il) wherein L is an amne or a |eaving group;
with a conpound of fornula Iil wherein L is an amne or a |eavi ngp@grou

C D (R3) Pheermeigyslqalkyly refersy ap aptienally subssiputeds %rqﬁ@teférsycawﬁw'rq&a ngmg

the Tor myael TR e b gt Stepey o 3?23;’&

and the Q:tyhBJhexyi a netallic group Y; or ¢c) when Pis N, reacting a conpound
of fornmula VI: WO 02/11G-979

2-14
2-[4
2-
2-(
()-
1,2
2- [
ne,
2-
1,2
2-
1,2

The term “alkenyl” refers to a straight or branched chain alkenyl group. The term C,-C
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,-Cj alkenyl having 2 to 3 carbon atoms and one or two double bond, and may be

vinyl, allyl, propeny! or i-propenyl.

20 The term “alkynyl” refers to a straight or branched chain alkynyl group. The term C,-Cg
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 Co-C; alkynyl having 2 to

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

25 The term “Cy_salkoxy” may be straight or branched and may be methoxy, ethoxy, n-

Propoxy or i-propoxy.
The term “halo” 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-Cy cycloalkyl ring to form a bicyclic hydrocarbon ring



12 HHN~- N~ . CNH2 . (~'1) with a conpound of formula VII: RS I RL NRs R~
~O(R)YmMA {VIl) wherein RSis C _6alkyl and R is as defined above; and
t her eaf t avQ 02/6650Wcessary: PCT/ SE02/ 00271 i) converting a EEMIEWHY2BF t he

formula I into another conmpound of the fornmula | e.g. ~o reduction of X
when X is COto C(ORs)R6 wherein Rs=R6% hydrogen. ii) renoving any
protecting groups; and iii) formng a free base or a .pharnaceutically

acceptable salt thereof. L is defined as an am no group or |eaving groups.
Sui t abl e dyeRui.Saitarle eREmples of B tErxArabMati@gdab0 areghepIONIIHELSY, igdaypand a
thio ether, for exanple a chloro, brono, ~s nethanesul phonyl oxy or a

t ol uene- dbgdmnﬂonyloxy group or a thiomethyl ether. One of the L is an
-amino group and the other is a |eaving group. A suitable |eaving group E
is, for exanple, a halo or sul phonyl oxy group, for exanple a brono, iodo or
trifluor omttby:hsubpbomyinbmdg;ewmrma@uaﬂnﬁgli:mblhmgrmfeaMd 6r threetipteYoatdrds f or

rexanpl e, coppe l'ithi urr(] an organgoboron reagent such as B(CH) 2, B(OPr )2
or B(Et)zsele@Fedaffpra%é?] $ mayhsdund. sidazold, lwslyl,awtbwg%lmbgm%ﬂn WO
02/ Ufi a9

conpound

it %@S@%@@%@@RL@% AR i AL PR L T

organomagne3| um conpound such as MyBr, an organozi nc conpound such as ZnCl

an or
the abovel ielgEm; Befgrosyelicagropp)| 1edgts to g

anoner cury conpound such as H%Wr Sui tabl e reacti on conditions for
saturalednBetiady saturatsdasuasatyratedy o

compound. fbnd 8F B6hid dle SRR eTISBILSOBEL AR ehetoRe hBR AT PO 2

sui tabl e so Ven

ket one suc S acetone or an a ~0 such

as et lanofromrN l?BJbIa(DQWhmh naay, anlepsadtherwigespecidied, e cdmin @itrodendinkedr N

met hyl

pyr ol j di tional | in .the pre of a suitable base for
ol o Sihetaar a0 s Bisan Sptfnall olPlBeal Lk 8 Fmed 5o Sthiaiosh G - base
such as teighly b@d?‘ar@l Qfky @ikl rah@'f&mﬁgﬁédﬂx}ysd&ng;!ohﬂarb@@mgmu&@%honal ly in

t he prese

ce of  a suitablé aci for exanple an in rgani c aci'd such

hydr ochl oandéorawlmhuoatosuﬂnphbc ppticrolly, oxmlseslrtocﬁmgxathed\/-amdd sliohidesndioet i ¢ ~s

d f d d,
Fange of  GHEnE StiapleFratpRb ek PRy SherFiafalie B8P Py BNV pRleEE of o
suitahj e Widy@%ﬁﬁﬂﬁ%ﬁﬂoﬁhs&%%o% iffaGiss, qhﬁagﬁﬂl’(tﬂy)enw lléal?éﬂdb@loxdwm e X

stands for a halo én Ssuch as chlorine or bromne and La stands for a

sui t abl e thiagiazalyd, unhera@myls ihseretidinyh aypelidiayl, thiomerphelipp gnsebinyhe

trifuryl
wi t hout a

20

25

30

ho?%ﬁagi)c?rgzcmyl ?%hcﬁg %agéleg}d&gy] ,gt%tri?ltll’ydd op%/%artlnz))fl Jlmqu;} ?ﬁ,t 19)’?11111%91(,1 w th or
pyrazinyl, pyridazinyl, isoxazolyl, N-methylpyrrolyl, 4-pyridone, 1-isoquinolone,
2-pyrrolidone, 4-thiazolidone, pyridine-N-oxide and quinoline-N-oxide. Particulary a
“heterocyclic group” is a saturated, partiaily saturated or unsaturated, 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
CHj, group can optionally be replaced by a C(O), a ring nitrogen atom may optionally bear
a Cy.¢alkyl group and form a quaternary compound or a ring nitrogen and/or sulphur atom
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. -

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



tri phenyl phosphine, tri-o-tolyl phosphine, trifuryl phosphine,

2, 2" -bi s(di phenyl phosphi no) 1, 1" - bi naphthal ene (either as a racenate or as
an enant MBY06591 t ri phenyl arsine in an suitable sol vent EGEFEREOWEToxane,
tetrahydrofuran, toluene, benzene, N, N di nethylformam de or xylene in the
presence of a suitable base such as cesjgum carbonate, zs sodi um
tert-butoxide or lithiumbis(trinethylsilyl)am de and the reaction may
occur at a tenperature between +20 C and +150 C. A conpound of the formula

' may beacBé;REE’dElERl §§it ?P%Qc%r%%d}g?_ﬂ%:ﬂﬂ?%ﬁ;dp, is PeRAMESH M AIChedFRa! W271 14 2

, N.L 1 N .

~ Cross coupling conditions . /P M

(Rz) m A (2ljalinkleaith (etdl sSCHENMMhominar witror arselt ofith\vinorgage base, svhichaaffonds @yr oup
-E as defined, &%(l)c\é@%and t other is a netallic group Y as defined above and

L is as ddWsi9

TASCeRERIE §ap| i ng conditions are well known in the art.

Suitabl e conditions include, for exanple, those described under b) bel ow.
*Conpounds of the fornula Il where Ring Ais imdazo[1l, 2a]pyrid-3-yl and
when B i sSdwe canpmypdalbs forbpalgpk mpahed: chimbceetitreg and/oSEHEMErit IsomeridCeifticd/ 01979

15 OH RL_N

ol R @ & s, s s 16 bRE S aaal the ) S SO S 71

Craft Ac Condi ti ons THF ~N

(l1e) R gptical, diastereoisomeric and geometric isomers.

10
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The invention also relates to any and all tautomeric forms of the compounds of the formula
L

Another embodiment of the invention is the following compounds:

2-[4-(4-Morpholinobenzoyl)anilino]-4-(imidazo-[ 1,2-a]-pyridin-3-yl)pyrimidine,
2-[4-(4-N,N-diethylcarbamoylbenzoyl)anilino]-4-(imidazo-[1,2-a}-pyridin-3-yl)pyrimidine,
2-[4-(4-Methylbenzoyl)anilino}-4-(imidazo-[1,2-a}-pyridin-3-yl)pyrimidine,
2-[4-(4-Cyanobenzoyl)anilino]-4-(imidazo-[1,2-a]-pyridin-3-yl)pyrimidine,
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,
(£)-2-[4-(Hydroxyphenylmethyl)anilino]-4-(imidazo-[1,2-a]-pyridin-3-yl)pyrimidine,
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-
yDpyrimidine,
2-[4-(1,3-Thiazol-2-ylcarbonyl)anilino]-4-(imidazo-[1,2-a}-pyridin-3-yl)pyrimidine.

Methods of Preparation

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

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



O RANQ Rs s SMe NaOwe BuCH, O SCHEME Il K is a suitable |eaving group
(for exanple C, _6al kanoyloxy), R and R2 are as defined s above, mis 0, 1,
2, 3 or AOQ@o4s879a suitable | eaving group {for exanple C-~PEAISESXYR7Thnd Rs
is .as defined above. Wiere Ring Ais pyrazo-~lo[2,3a]pyrid-3-yl conpounds
of the formula Il and when P is N, may gl so be prepared according to SCHEME
L1l WO 02/ 0GS979 16 ' OO (Rz) \~ -i- R~ -Hz0 + Rz -~ N~ 0 |- NHz
(rih) (~) yJ) N\~SM ~-N (R) \ (11 ~) (R-)n NaOWe BuOH) a ii) Ml OR SMe ~
) ~ Na . A ~ , - : Qi 1 1 .y . .are
as def %&’%@%‘%&% %%gﬁ}%g%&%?af or mu g ﬂlg:l% g)r Iﬁildlgne%rya@g (%1ltjﬁr2¥vﬁ£e}rgln?gasﬁfi ed
to produck oc @RIpwodprisingf ormul a |1 n: . NHz HN  _NHZ NaOwe (I1f)

a) reacting of a pyrimidine or a pyridine of formula II:

N L
AN
w1
P
R?);
5 (D

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

L
),
s |
(RY, |

I

10 b)reacting a pyrimidine or a pyridine of formula IV:

II_I .
N N .
e RONCN
P X/
M

(R,

amine or a leaving group:

av) -

with a compound of the formula V:

)

15 V)
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:



BuOH, (I1k) N~NHz /N (Rz)mA (l1Im SCHEME IV HNOz standard conditions

PCT/ SE02/ 00271 (B.1) t Rs RANQ O R 5R-RNO.~~Ry RN-NNOH (R )n
~ ~'"'N ( RW}onozo¢sh1Mn) WO 02/ 0669T1 PCT/ SE02/ 00271 17 |t \RCIISE¥00271
appreci ated by those skilled in the art that conpounds of forrmula IIn may
be additionally nodified by standard fupetional group nodification
reactions known in the art to produce conpounds of fornula Il where L is as
defi ned above. Conpounds of formula Ill, where X is -CO, nay be prepared
according to SCHEME V, D (R3)P 4+ L\ C~~ ~L\ C~ D (R3)P Hal N p X (R4)9
O(RA)4 (11la) (I1ib) (I1r) SCI-‘EIVE \Y, by a netal - hal ogen exchange reaction ,
in an appropriate anhydrotiNgsolNer ~ahydr of uran or di et hyl
.ether using a suitable al kyl-]ithi g—(B8)y! 1 thium |ithium or
magnesi um turni ngs, of a corrmuu,pd_ , Wherein Hal is C, Br or
|, ~o followed by reaction with a co ou v of ormula Illb, wherein L is as

‘defi ned above. The reaction may be mforned at a reaction tenperature
within the range of -78 Cto roomt 8rature. Conpounds of formula Ila,
[1b, Ilc, 1ld, I'lh, Ili, Illaand Illb are. comrercially avail able

conpounds, or they are known in the lifepature, or they are prepared by

standard ~s processes known in the art.
with a compound of formula VII:

R
1
R | N
Ri -0
(R?)-
5 ' (VII)

wherein R is Ci¢alkyl and R! is as defined above;

and thereafter, if hecessary:

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(OR*)R® 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 amino group or leaving groups. 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.

20
A suitable metallic group Y, is, for exémple, copper, lithium, an organoboron reagent such

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



b) Conpounds of fornmula IV and conpounds of formula V may be reacted

t oget her under standard cross coupling conditions. Exanples of these are in
the presav@e2/06597% catal yst, for exanple, a netallic cataP¢ISESHRhs
tetraki s(triphenyl phosphi ne) pal | adi um(0), zo palladiun(ll) chloride,

pal l adiun(11) brom de, nickel (11) chlorizde, nickel (11) brom de or

bi s(tri phenyl phosphi ne) nickel (11) chloride, in the presence of a suitable
inert solvent or diluent, for exanple tetrahydrofuran, 1, 4-dioxan,

1, 2-di met ansg, vant ekdanol . The
reaction‘?@ﬁ%ﬁg@era Sggggﬁg%é?égggﬁﬂﬁﬁgﬁ%?gggﬁggﬁg?ﬁgqg5??&%?2 base such
as, for eorgaplaBymisnoi compamidoneh es AiEtpanasginomagaetion zompopyd suthe, ~s

-4-di met hyl ajyi nopyridine, triethylam r _norpholine, and conyeni.ently at a
{ener at MEBT i OkEAnozig coppotnd Siehds Zr6i or T ORIT BB RIRERAN SN B ¢ he
range of gﬁhgo 120C. WO (12/(1fiS979 18 Conpounds of forrmula IV may be
‘prepared according to SCHEME VI One of the L is an am no group and the
other sL is a |l eaving group. PCT/SEU2/0U271 Hs) N~L + L C () (R P (R )" N
PN~ ~R3)P P, ~X X Condi.t.i on S process.a) (R4 M(R4)9 (Il1a) (I11)
(1V) SCI-l&'fl*:‘a&e TWBGHH@EIB?S %6%%8"?%80%% %gqlﬁﬁ‘ﬂsy avai | abl e conpounds,
or they are known in the literature, or they are prepared by standard

processes known in the art. c¢) Conpounds of fornula VI and conpounds of
fornul a \WIA eerepouadcf dormudy & #rska compoundiof dermula Bilyean besigaeied tpgether:

N-net hyl pyrrol i dinone or tanol at.a tenmperature in the ran 0f,.1:,100.to
2000, or of 8t D p{Fs PRkl PigE MiveRnR g e g sy ds el 8P mT Hrbilory
condugt edukR aé Sfladd] @8 BOGRIT aa aSdthhiabh Rirb@skorsieh agfoludrelorwarplye, sodi um
met hoxi de or potassi um carbonate. Conpounds of formula VI and VII are

comrer ci anipligingi optinally inihewpresncee! & wipblgrhasddos grampleandnorgane haser e, or
they are pr (W . conpounds
of 1 or ma S RF betiss n ShPOARE dr ) SRERRASARM s Wb MGt pr Byl BPTROMICE
I1f and ldikiaeyRapoattide) ér optiohaleinathe peseriead atshidble acitl Fomexampldwn var i-ous

ring substituents in the conpounds of the present invention may be ,
i nt r oduc gomgpnisRgidER anhysrachleric agidor sulphic sy or 2B QESHHC @%%@%Qtaé&"‘fﬂ?

conve[}t ! Oe{l?ti 01I %%fc‘ a%ﬂia!)r aggu?tlégle@e%ig h&ﬁtahé? QFa fempdfdtulih He ttaﬁgc%f SR at ely
Zs fol'lowng the procesSses nentioned above, and as such are”included in the
process asgsfieg préferabheatirefl@itoron. Such reactions and nodifications include,
for exanple, introduction of a substituent by neans of_ an aromgtic

subst i t utii)dn thepretenoa of 4 eudtabld pm}adfunsuitslykttmemasPdXi,ky?zzPﬁ(Q)mr 2PdXo,
substituents and oxidation of substituents. The reagents and reaction

condi t i ONghdr@IX Satedd B HEABEEESICAS cHdtine kPBMMihdatdE” ShRIS foph siitdble
Particul ar exanpl es of _

ligand such as triphenylphosphine, tri-o-tolylphosphine, trifurylphosphine, triphenylarsine
20  or dibenzylidenacetone and witt; or without an addition of a ligand Lb such as -
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 compbund of the formula II may be prepared according to SCHEME I



WO 02/ 06, 979 19 PCT/ SE02/ 00271 aromati c substitution reactions include the

introduction of a nitro group using concentrated nitric acid, the

i nt roducW@Mm/@BI®n acyl group using, for exanple, an acyl PRESESREOIZAY Lewi s

acid (such as alum niumtrichloride) under Friedel Crafts conditions; the

introduction of an al kyl group using anj4l kyl halide and Lewis acid (such

as alumniumtrichloride) under Friedel Crafts conditions; and the

i ntroduction of a hal ogeno group. Particul ar exanpl es of nodifications

i ncl ude the reductn)n of a nitro group to an am no group by foI(I exaerpI e,
tion with a &ick‘et‘ catal yst or treatnment s tRTON in

th

catal yti c hydrogens
the presence of by heati ng; oxidati gr'pfHral kylthio to

grQchl ori c d\\rwr
-al kyl sul phi nyby_Q I ' [t omddl eci at ek & in sonme
of the reac{q(o)ﬁ‘s o%gdclﬁjﬂ‘e i Htm&my/ desirable to:
protect any sensitv€ groups infthe conpounds. The instances xire(e
‘protection is necessary or desifable, suitable nethods {19 gr ot,ecyion are
known to those sk'{,iMed in the art. Conventional protecting"groups/ my be
used in accordanc i th standar(@apractice (for illustration o-T.W G een,
P.GM Witz, Protective Goups in Oganic Synthesis, Wley I ng r sci ence,
1999). The protecting groups may be renpved at any is conveni stage in
t he synthesis using conventional tec@ﬁgmlmell known in the chem cal art.
I nternedi ates ao The invention.is further directed to a conpound of fornula
11 L~ Cp (R3)P X (II'l) wherein X, Rng C, Rng Db R3, R4, p and q are as
defined in formula | and L,is an am ne, zs or a |eaving group. Further
val ues of wherkin J@@ of r MG RG lamdng grovpiijasldfineg hbomel and thewiBer B2/matallio79 20
Wor ki ng” Exanpl es PCT/ SE02/ (10271 The fol |l owi ng exanples will describe, but
not |ism tgroemd asrdefined aboveradunises definddeabmivee: (i) tenperatures are given

in degrees Celsius (O :..(L1) organic soluti . e dri.ed ov ydr ous
nmagnesi uné%oﬁ? 5‘?1‘5’?%@%?2‘%3%9%%% S |Wnsfﬁer %rﬁ'a uét\igg%i cl°i"§hn§ﬁ? 6nﬁ§{d88fr6£p hy means
flash chr%{wrt%g)de%ibgahhg@tgeg)elow‘,,hi‘n | ayer chromat ography (TLC) was
carried out on silica gel plates; to (iv) in general, the course of

reactions was followed by TLC and reaction tinmes are given for illustration
only; (v)~flna r C b t - Ok L ear
magnet i o CebBRind s BShm BRI R A R RURL P BRGRE AARIRRAYA TR o e
gi venid ormay higé be ptdparedartyrdipctoc GHBMIE liecessarily those which can be is
obt ai ned by diligent process devel opnent; preparations were repeated if
nore material was required; (vii) when given, NVR data is in the form of
delta values for protons, given in parts per mllion (ppn) relative to
tetramethyl silane (TMS) as an internal standard, determ ned at 300 MHz or a
400 MHz using perdeuterio dinethyl sul phoxide (DVSBO d6) or deuterio~ zo

chl orof orm { CDC13) as sol vent unless otherw se indicated; (viii) chem cal
synbol s have their usual neanings; SI units and synbols are used; (iXx)
solvent ratios are given in volune:volunme {v/v) terns; and (X) mass spectra
were run with an el ectron energy of 70 electron volts in the chem cal
ionization (Cl) node; where indicated ionization was effected by el ectron

i npact (ElI), fast zs atom bonbardnent (FAB) or el ectrospray (ESP); if not
ot herw se indicated values for mz




are given; generally, only ions which indicate the parent nass are
reported; (xi) unless stated otherw se, conpounds contai ni ng an

asymet r WaP29658Wst i t ut ed carbon and/ or sul phur at om havE&CAGEHYRAL

resol ved; WO 02/11GS979 21 Exanple 1 PCT/ SE02/ 00271

2- [ 4- (4- Mor phol i nobenzoyl ) ani li no] -4-(itudazo-[1, 2-a]-pyridin-3-yl)pyrimdi
ne. A mxture of sodiumtert-butoxide (31 ng, 0.32 nmol), palladium acetate
(3 ng, 0.013 s mol ), and (S)-BINAP ( 11 ng, 0.018 nmol) in toluene (2 nl)
was stirred at roomtenperature for 005 h. A warm suspensi on of

2-am no- 4- (i m dazo[ | H2- a] pyri di n- 3yl ) yrlgédlne (58 ng, 0.27 mmol) in
toluene (4 n) and br ono- 4' mor phagk ophenone (79 ng, 0.23 mmol) was
-added, and_t hg“m Nuhe was heat ed at 100 C for 4 h. The sol vent

ira vacqu*%m i due ween di chl oronet ffane and
wat er. The pha e separ r@ﬁgé%m#%ﬂ&%B?sgﬁE%mfayer was mép Wi th
The crude

‘brine, dried (I\/g?ﬁgij and the solvent was renoved. in vacuo.
product was puri by col um clgronmat ography on silica

chlorof orm et hanol, 98:2, as the eluent affording 25R
title conpound as a yellow solid: np (deconp.) >237 C

DVSO-d6) 8 10.18 (d, J--6.8 , 10. Ig OsTHE H) , S , 1 H, 8.53
m,iw/bmfdJS@ﬁ 1H, 7.73
, X-56-7.51 (rn, 2 H), 7.19 (t,

{d, J=5.4 Hz, , 7.96 (d,
R'H), 3.76 (s, 4 H, 3.33 (s, 4 H; '3C

(d, J=s. 6( H|, 7.89 R
J=6.8 Hz, . d, J=¥.

I

NVR (400 N+E, DVBO- 8 193.0, (459.4, 157.6, 157.3, 153.9,| 148 @' 144.3,
139.3, 131.9, 131.1, 131.0, 129.77, 127.5, 127.4, 121.3, 114.25 1 1
4.2, 113.3, 108ch, 66.2, 47.2: B (TSP) na/z 477 (Ml ). Z4oR =ie 2

2-[4-(4-N, N—dlethylcarbanDyIbenzoyl)an|Ilno] 4- (i m dazo- F& 2-a]j-pyrtdin-3
yl)pyrimdine. 2s A mxture of 2-am no-4-(imdazo| R’

1,2-a]pyridin-3-yl)pyrimdine (56 ng, 0.26 mmuol), 4-(4
br onobenzoyl ) - N, N- di et hyl benzam de (95ﬁ H@i nnnl) cesifum.car bonat e (

120 ng, 0.37 minol), palladium acegj 013 mol ), yand ,(S) /8l NAP (

12 ny, 0020m~@ i NN, N-di et hyl f Of e e(25rrL) was stirr
under nitrogen § AN &0l ventwvas—r—e-mwed— i n vacuo,
was partitioned bet

en/ di chl or onet so and water. The
separated and the or

c layer was el with brine, dried
the solvent was re ed in vacuo. ﬂﬁl rude product wa uri iedey col um
chr omat ogr aphyo |\i ca gel usi ng (o oroforrﬂet ha&% 98] ,\as the el uent
®?); -
XN NN

’ SMe
() NaOM )

catle-
-k

BuOH, A

and t

SCHEME 11
K is a suitable leaving group (for example C;.galkanoyloxy), R! and R? are as defined
5 above,mis0,1,2,3o0r4, Q1 is a suitable leaving group (for example C;.¢alkoxy) 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 1.



WO 021065979 22 PCT/ SE02/ 0271 affording 29 nag (22%vyield) of the title
conpound as a yellow solid: np 172-174 C, 1H NWMR (400 MHz, CDC13) 8 9.88
(d, J=6. WO2/0689M), 8.47 (d, J=5.2 Hz, 1 H), 8.33 (s, 1 HPCTREQNR2T74 (m 7
H, 7.61 (s, 1 H, 7.49 (d, J=7.5 Hz, 2 H), 7.40 (t, J--7.8 Hz, 1 H), 7.21
(dy J=5.1 Hz, 1 H), 6.99 (t, J=6.8 Hz, Ib H), 3.65-3.50 (m 2 H), 3.35-3.20
(m 2 H, 1.35-1.20 s (m 3 H, 1.20-1.0S(m 3 H; ~ 3C NWR (400 MHz,
CDC13) 8 194.9, | 70.4, | 59.1, 157.6, 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; M5 (ESP) n~r/z 491 (M+ID anple 3
to .

2-[4-(4- Met hyI benzoyl )ani Ii nog- 4- (d mdazo-[1, 2-a] -pyridin-3-yl Jpyrimdine.
The title was, prepar d fr

2- am no- 4 l daz ll #a]&MI)pyﬂiﬂM antR?);

*4- brono-4' - V\g@)phenone fo IO\B ng t heygeneral net anple 2.

The crude productI purified by colum’ chromat ography on silica gel using
is.chloroform noI 98:2, as the eluent affording 52 ny@§L7% yiel d) of
the title conpou nd as a yeIIow &dl)id: np 238.9-239.2 C; 1H NMR (400 M—lz
DVSO-d6) b 10.15-10.13 (m 2 H), 8.64 (s, 1 H), 8.50 (d, J53 11

7.96 (d, J=8.5 Hz, 2 H), 7.79-7.74 (m 3 H), 7.63 (d, J=7. %
7.53-7.49 {m 2 H), 7.35 (d, J=7.7 Hz, g2 H), 7.16 (t J=6. , 2.40
(s, 3 H; 13C NWR (400 MHz, DWVBO d6) b[194.xa0MB9. 4, 157.7, 15|7 4 I48 4,
145.1, Zo 142.7, 139.4, 135. 5, 1311)51,N 1 1, 129.9, 129. 69 f 2R3, 127.5,
121.3, 118.2, 117.8, 114.2, 108.6, 21.5; M5 (TSP) ni/z 406 Y( Mrl); EmepIe4

2-[4-(4-Q/anobe(121pyl i | no] 4-(im i dazo- [1, 2-a] -pyridin-3-yl) [ ni{dl ne.
Zs The title conpou ns-Priepared fpyom, N
2-am no-4- (i mdazo| ] pyridin-3-yl)pyrirmdi ne and R
4- br ono- 4' - cyanobenzpphenone fol | oij Mel t he general nethod of he 2. The
crude product s pyrified by washing wigd water, dieth hyl
acet ate,O& di chl or onet hane af f ordi ng 184(1@ d) as a-
yel | ow soFY 4R efonp.) >230 C, so M N%ﬁlo MHZ
10. 45-10.20 (F N, 1 H, 10. 18( /LL . (§ 1H) 8.53
{d, J=5.4 Hz, 1204-(d, J=8.2 800(d J=8. Tk, WO
02/ U979 23 PCT/ éEU /(10271 -
BuOH, A
SCHEME 1T
wherein Q', R', R? and R’ are as defined above.
s Compounds of formula IIf or ITk may be further modified to produce compounds of
formula IIn:
j]i]! N\\(NHZ N\ OH
HN” “NH, (RN, HNO, RY) \l/
NaOMe = standard conditions "N 2N
(HI£) '
BuOH,
(I1k) A R R?).-
(IIm) (IIn)

SCHEME IV



7.86 (d, J=8.2 Hz, 2 H), 7.81-7.78 (m 3 H, 7.56-7.51 (m 2 H), 7.19 (t,
J=6.7 Hz, 1 H); 13C NWR (400 MHz, DMSO d6) 8 194.8, 160.9, 159.0, 158.8,
149. 8, 1380030654, 9, |40.8, 134.2, 133.3, 131.4, 131.3, 1PETSEOY437H
122.7, 120.1,119.8, 119.1, 115.7, 115.6, 110.0; MS (ESP) mlz 417 (M+l). 5
Exanpl e 5 17

2-[4-(3-Chl orobenzoyl )anilino]-4-(imdazo-[1, 2-a]-pyridin-3-yl)pyrimdine.
The title conpound was prepared from

2- am no- 4 (ki
4 bromo- 3¢ "I PEAEat bR kB iRy e R B Ao Byl in may b
The cr udeadgitioaaity muifidalyyi ﬁﬁﬁrmnc%mrdnlprm@ﬁogmp’eyctmns kndnmm thelartusi ng

-chl oroforrﬂet hanol, 99:1, as the eI uent affaording 51 rng (21%yvyield) of the
title corpaasicasompwndsshiaramlayll where das as defaned abovey NVR (4007 Mz,

?I&/B%dg) 4@%%]9 u%ngf_b@fogﬁlbl[eh(lg%ljérfég(fgd(loj Zm?_?; Be mgal%d%cqﬁryg%? @&HF]I\I/!FDV 8.54
7.76-7.72 (m 2 H) ,770766(m1|—|) 7.62-7.59 (m 1 H), 7.56-7.51 (m 2
H, 7.21 (t, J=6.9 Hz, H)|’_ ~3C NWR (400 MHz, DWVSO-d6)_ 8 193. 159. 3,
157.7, 157.4, /£48Nd, 145.7,%K4 139.4, 133.7, 1!32\ 1.8 -%3
129.8, 129.1, i13b, 'l 52:8_13 1R 12NI 3__1_]_8__3> 13 11 0 )8 S
(ESP) z/z Hab ). ao Exampihé
2- [ 4- (3- Et hoxybenzoyl ) ani | i no] -#ay( 1 & dazo-[ 1, 2- a] -pyri@ﬂ‘a)n 3 yl ) pyri m di ne.
o o- 4° ((HTaRzo. [ 13- 2] porBh. 391 ) pyr i i i ne and (1D

am rfo- [ zo- a] pyr yl ) pyri m di ne an
4- br ono- 3' - et hoxybenzop%ﬁﬁﬁ gl | ow ng the general nethod of Exanple 2.
The zs crude product was puri d by colum chronmat ography on silica gel
Of Lhe 11016 ComOuRa a5 o el am Sol o Y SO S C M AR, (400 M,
DVSO- d6) teiralydpofuragyor digtlyyl etlger psing @ suigatde nPl%qlzhthlurn)or nptge.g dutyilithjum,g 53

d, J=5. 7. 51
(o 2 vy Jickfogn o henSniDbfings) of Bobbguiu 89 forufidg, (heldlh wily Koy, grgor 7

(m 3i0H) ,follokéed 6}qreaﬂ:t¥6n @ithiz, cothpdjind bf fa3fmuld IIW,-wieréin Hzis a8 defined-aboye. NI\/R (400
MHz, DVBO-d6) 8 194.4, 159.4, 158.7, 157.6, 157.4, 148.4, 145_4, 139.7,

139. 4, 13hhegeactipg may be perfqyped a6 ceaAgtion temprratie Mithin terangool 48 °€49 g,
127.5, 1 118.6, 118.2, 117.8, 114.8, 114.2, 108.6, 63.6, 15.0;
VB ( ESP} Tl tﬁ‘ﬁé&f‘ﬁ?ﬁ Exanpl e 7 s

2- ( 4- BenZythpounds nbiorﬂrm[d Hh;:lepr,HIﬂ- Hh; Hy, Tl andBINb apycominekicially The title
conmpound was pr epared fr

2- ani no- AVgilgh! %I%E%BP?‘TdQ»CH]tbf;bf A KROWD YN Shis\ HETHUIF 8 theYcAra PEPATAETsBEAEhOne

fol | oy ng, the s4ali tfpod of Exanple 1 using cesium carbonate as the
base andgbr (ltéss(%i(f(genzyr :E%eneacet one) di pal | adi um (0) as the pall adi um

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

20  palladium(II) chloride, palladiulﬁ(II) bromide, nickel(II) chloride, nickel(II) bromide or
bis(triphenylphosphine)nickel(I) chloride, in the presence of a suitable inert solvent or
diluent, for example tetrahydrofuran, 1,4-dioxan, 1,2-dimethoxyethane, benzene, toluene,
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, pyridine,

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.



i 0 source. The crude product was purified by col um chromatography on
silica gel using chloroformethanol, 95:5, as the eluent affordi n% 0.14 ¢
(58% yi eMiQ 0406599 title conpound as a yellow solid: nmp (&ETSHPH02249. 255
C M5 (TSP) ~n/z 392 (M +1), ~H NWR (400 MHz, DMSO-d6) 8 10.38 (s, 1 H),
10.35 (d, J=6.8 Hz, 1 H, 9.03 (s, 1 H188.67 (d, J=5.4 Hz, 1 H), 8.01 (d,
J=8.7 Hz, 2 H, 798 (m 1 H, 7.87 (m 1 H, 7.83 {d, J--8.7 Hz, 2 H), -s
7.76 (d, J=7.0 Hz; 2 H, 7.69 (m 1 H, 7.59 (m 3 H, 7.47 (m 1 H.

Exanpl € & ompounds of formula IV may be prepared according to SCHEME VI
()-2-[4-(Hydroxyphenyl met hyl )ani li no]-4-(imdazo-[1, 2-a]-pyridin-3-yl)pyrim
i di ne. acpl&)‘@fltbﬁibé%ﬁwq greup gndrthe gsheard. iHde3ving Ero¥ded in one portion to
-a suspensi on of 2-(4 benzoylanilino)-4-(imdazo-]|
1,2-a]-pyridin-3-yl)-pyrimdine (27 ng, 0.069 mml) in nethanol (2 nmL). The
m xture was stirred at roomtenperature for 63 hours. H (5 nL, 1 M was

‘added and the N xtureLyp tirged for another 15 m n.NANgr eyaporaw on of
fin Macyo, tesi W% suspended Fhwat er @ \'O th
Pas ‘phases—(e épar af Eflomibohdi& 2P 93fii ¢ phdse Xwas—dri ed

the sol vegat

chl orof orm™

(MyS04) and t sol vent was evaporated In vacuo. The Mrude #waterial was
purified on a 'silica gel colum using chloroform EtOH, 95:5, as the eluent
to give 24 ng (88%yield) of the product as a pale yellow solid: np
213-216C, M5 (TSP) mlz 394 (M +1), IH NWR (400 MHz, DMSO-d6) 8 9.87 (d,
J=5.9 Hz, 1 (Ha) 9.43 (s,dH), 8.43 (s, 1 H, 8.23 (d,dV¥¥5.48 Hz, 1 H),
7.58 (d, 30 J--9.0 Hz, 1 H), 7.46 (d, J--8.4 Hz, 2 H, 7.29 {m 1 H, 7.23
(m 2H, 7.20 (d, J=5.5 Hz, 1 H, 7.14 (m 4 H, 704 (m | H, 6.8 {m 1
H, 5.51 (s, 1 H. WO 02/ OG-979 25 Exanple 9 PCT/ SE02/ 00271

2-[ 4- (1- Oxo- 2- phenyl et hyl ) ani | i no] - 4+~&4% -[1,2-a] -pyridin-3-yl)pyrimdi
ne. The title conpound was prepar edépﬁwgaﬁo

2-am po-4-(imdazo[1, 2-a] pyridin-3-yl)pyrimdine s and benzyl 4-bronophenyl
ketone foll owi ng the general nmethod of Exanple 2. The crude product was

purified Byorapaundsof farawa ¥ gragtiymeisially 4vadabje compeygs ciltheyodre KRPWHARNOl |

98: 2, | []i i tonitril

2t t or di ngPBB iR bobiy e ioda bR EKaIR prodRic Rawh BTHRSE O\ T ol a:
nmp ( decorg)Compbind? dBfotinula-VINAA dodtisbulittiz of fAWMEOIOB)I e ﬂe@cﬂa& t¢detieadn s, 2 H),
(a, 957, goitble soppit e Nommeulyroliginone o pytanc] oS4 sttt Taphe of
7.32-7.1 , . . . 195. 8,
Ton o 150 20i® oréipihig fir € plee of 330 WMYGL VI ity 05

129. 2, 12%naductd@ih the ple2bncz, of b2XitShle base Sich hb, FoBexainpld s8diniDBethox1é.o8; MS

(ESP) rrrlz 406 {Mrl}. is Exanple 10
2-(3- Beanﬁ?%ﬁWﬂ?%B?na&Q-(i m dazo-[ 1, 2-a] - pyri di n-3-yl) pyrim di ne.

Compounds of formula VI and VII are commercially available compounds, or they are

known in the literature, 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 Ik hereinabove.

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

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,
alkylation of substituents and oxidation of substituents. The reagents and reaction

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



To a solution of 2-nethylsul fanyl-4-(i mdazo-]|
1,2-a]lpyridin-3-yl)pyrimdine (0.146 g, 0.60 nmol) and 3-am nobenzophenone
(0.238 gWO0R46583p| ) in N, N-di met hyl formani de Zo (2.5 nl) PRASESHHRH sodi um
hydride (0.061 g, 1.52 mml) and the m xture was heated at 130 C for 4
hours. The m xture was allowed to cool 19 roomtenperature and the sol vent
was renoved. The residue was dissolved in water and the resulting solid was
washed with water and chloroform The organi c phase was dried over MyS04~
and the sgloyRit sWRSinRIoARBAH0AS inchiiR B MR IRERIHUTa MBS ghitp lfslr%d:oh&’erﬁﬁkddlﬁn
chromat ography on silica gel using zs chloroforniethanol, 9:1I, as_the

el uent af Riglieirad the Dr®dyctionehap; asyhgrosp using, fior examplergagibhaisle ang teway

-solid: np_(dec 7-246. C . TSP).. .0+ +1) . LE 40 ,
oS O ) 2 TR pyfitiin Geior) {ghsF iy Coaftecdifionk wh Mo 4 2,
(d, J--5. élkbizgro%p ting 8n dfky( Balidk drlll, LeSvi cifl dsucH as Slumikiug trithidyide)furélér (M 3

‘H), 7.78 (t, J=7.4 Hz, 1 H, 7.67 (m 2 H, 7.60 (m 2 H), 7.55 (d, J=5.4
Hz, 1 ), Friedeh Crafts cpaditonspand thegntroductipn(ofia hplegeno group. Ratigplapesapdese
Exam ne 11 RPCT/ SE11 2 - . .

1 ndol - 6Dy RNCAIEHRIGE f rEdciion bt a e eiopp 5o 3 2ging eioue Y SRAPRPIS di ne. s
The titl ecgalfRoLydtopERitiph @R Liickel @Malyst or treatment with iron in the presence of
2-anuno-4- (im dazo-[1, 2-a]pyridin-3-yl)pyrimdine and |

( 4- br onoph¥dgeblerig-pgid emm@a%g;@émézﬁaﬁé aﬁwlthw ifyiswdphind o alkylsalpheaylof
Exampl e 1 ! i X . .

Cr st beli et E UM oA drtfs RASfoR Mendoprd herein itmaybe 1y

cr udeqr onkieksavydesfrablefto pebtéy anp kensitivelgrouwgtio ghicgrinyponnds iThe dastgreks wheeg
chl orof ornmf et hangol, 95:5, as the eluent affording 0.021 g (25%yield) of .
the tit| ePrOfCHBRBRATESSAY f dreiralicy SuBpble methpds dercsrisciion vrg-kf?yng those (TsP)
mz 431 (N:fd): - 7. (d,
357 0t g m caiCotARGorkros e s o hel H a'Cordagh, wi Yl
8.07 (d, praBtice (fr,ill@sttdtionBe@T. W sGreenHp.G. VL. §utg dProfeBver Grimps 2n Byganic 78 ( d,

J=8.3 Hz, 1 . ol {d, J=2.8 ,. 1.61 2 , 7.57 (dd, J=8.2 Hz,
1.3 He, SWB%S}S’ ;’V;@ ]{"E‘?fscg“:‘t??vlﬁ’?- "}h{%f?teét."@%gfé’lrinPs ‘3’29"? r?&?‘?"‘“’i‘(aﬁﬁ?y ~3C NMVR

00. 35 i ScienichMSsARknddAthelis ukE Rnvdmiondl teélﬁﬁ(ilfjes welBatbwnlit4he, 139. 4,

5.3, 131.4, 131.1, 130.8, 129.8, 129.6, 127.5, 121.3, 120.8, 120.1,

8.2, 11cheBpicdleat. 9, 114.3, 108.5, 1 O 1.9. Exanple 12

2-[4-(4,5-D hydro-I111-pyrazol -4-yl carbonyl)anilino]-4-(imdazo-[1, 2-a]-pyri

din-3 zo yl)pyrimdine. The title conpound was prepared from

2- am no- 4hftefmédiates[ 1, 2- a] pyri di n-3-yl ) pyri m di ne and (4-bronophenyl)( 1

H- pyrazol =4-yT) et hanone follow ng the general nethod of

20  The invention is further directed to a compound of formula III
L\
(e
X
(R%)q
(IID)

Wherein X, Ring C, Ring D, R3, R4, 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.



Exanpl e 1 using potassiumtent-butoxide as the base. The crude product was
purified by ~s columm chromatography on silica gel using

chl or of oW 82/@PY , 95:5, as the eluent affording 0.020 gPCZHREYVU2EY of the
title conpound as a yellow solid: np (deconp.) 229232 C, M5 (TSP) rJz 382
(M+1 ); ~ H NWR (400 MHz, DVsO-d6} 8 I 27 (d, J=6.9 Hz, 1 H), 10.21 (s, 1
H, 876 (s, 1 H, 862 (d, J--5.4 Hz, 1 H, 830 (br s, 2 H, 803 (m 5
H, 7289 (m 1 H, 7.62(m 2 H, 7.29 (m 1 H. 30 W 02/06s979 27

Exam ne 13 PCT/ SE02/ () 0271

2-[4-(1, 3-Thi azol - 2-yl carbonyl )ani |l i no] -4- (i m dazo-[1, 2-a] - pyridi n-3-yl) pyr
i m di ne. WoekingtHxangdepound was prepared from 2-am no-4- (i m dazo-| .

-1, 2-a] pyri di n- 3- yI)pyrlmdl ne s and

(4-bronmophenyl } (1, 3-t hi azol - 2-yl ) met hanone foll owi ng the general nethod of

Exanpl e Ippisioigwhizsixd ﬁ%rvylﬁr!ﬁgﬁﬂﬁsbﬁt%t pase tm?]ventlon and unless otherwise;
‘tris(di benzyl| den€acet one)di pal | adi um (0) as the pal | adi um source. The

cr ude spr diuempevasirgnare gived ibyegre¢eGelsioh("€hut ogr aphy on silica gel u3| ng

chl orof orn{ ethanol, 95:5, as.the el affordi.ng 0,126 45
Che T Dt P SRS BRS Vet Frisd Ssf i iy s h SIplate Sy gl £
399(M+15)J§h&|HNI\/R(4OOI\/Hz CDC13)810 52 (s, 1H) 1041(d J?O

Hz 92°(s, | H, 8.79 (d, J=5.4 Hz, 1 H), 8.75 (m 2 H), 8.48 (dd,
J=5.6 Hz (lw}-@r@nmgraghmea@s s (qlaromatpgrapm oBsidida gl =thim lapfer cmomptogvaphs {d,

J=5.5 Hz m 1 H. Preparation of Starting
Mat eri al. s(ﬁ?-{)ﬂ?é Cgrt“:fpt HLB" ﬁ@f%gﬂaﬁig&% or the Exanpl es above are either

comefCi afiv))in ?M@réla@nle%oﬁfse@f feat@asl Wik feNewad 8¢ TRYC sidaeskiiod tildshee giver om
known nmateria For exanple the follow ng reactions are illustrations but

not |i m tfar illwawatism ¥ preparati on of some starting materials used in the

b h. | ut

o ne by PR R R e A AR BRREBRERIE I8 5P o6
zs to a s(NNmy gj’écﬁﬁaﬂdléﬂmbﬁﬂpﬁﬁhﬂmﬁ{a) nmor pholine ( 191 ng, 0.79 mol;

descri bed in: Jone Caem Soc. (O, 1971, 132-137 ) in

t et r ahydr@Puselds 15 gmep feh&lélﬁtfﬁiqﬂr QB Andre npgnesessanly pse whichsarbe, a
3 5l ki Ml folls sy bR BV L AT 62
tetr ahydrmt[]mmln (3 m) was added via a double-tipped needle. The m xture so
I xt ur e V) b MR sa P AT AP oL AT SSBIVER 1t PP ol vent
was r em"rﬁﬁhérﬂ(p\f;ﬁﬁ Y ative 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 (CDCls) as solvent unless otherwise ihdicated;
(viii) chemical symbols have their usual meanings; SI units and symbols are used;
(ix) solvent ratios are given in volume:volume (v/v) terms; and
(x) mass spéctra were run with an electron energy of 70 electron volts in the chemical
ionization (CI) mode; where indicated ionization was effected by electron impact (EI), fast
25 atom bombardment (FAB) or electrospray (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;



and the residue was partitioned between ethyl acetate and water. The phases
wer e WO 021065979 28 PCT/ SE112/ 00271 separated and the organic | ayer was
washed ww®o09650®, dried (MyS04) and the sol vent was renoPed/SEP0023kyuo. The
crude product was purified by columm chronmatography on silica gel using
hept ane/ et hyl acetate, 70:30, as the elment affording 86 ng (32% yield) of
the title conmpound as colorless crystals: np 177.8-179.2 C,'H NVR (400 WHz,
CDC13) b s 7.77 (d, J=9.0 Hz, 2 H), 7.61 (s, 4 H, 6.89 (d, J=9.0 Hz, 2 H),
3.89-3. 85afdphpfe ), 3.353.32 (m 4 H); '3C NWR (400 MHz, CDCl3) 8 194.5,
1546 135aRI L) o e 31 6, 127.7, 1268, 113.6. 67.0, 47 90 NS
(TSP) m 2-B46d- Mbholanbtmzdyﬂamhnd}-é4l®danm&ﬁlsaialmy)‘idih-l3—!ibmlﬁmidiaﬂz am de.
-To a suspensi on of 4-(4-bron0benzoy|)benzoic acid (87 ng, 0.29 nmol;
described in: Parham W E.; Sayed, Y.A J. Og. Chem 1974, 39(I14),

2053- 2056), mnﬂtdrbbpfbdlurﬁhér@bhﬁﬁlcfejam B3B! BRI doctait (Y, 0330

"N, N-di met hyl f ormam de. The cl ear solution was is stirred at 50 or 30
mn. TBhe IBKxDé)SQHbeS)tBMR/(HCmg(QOtFeHM) meinivenel (Amde was educdat lpomssure, and

b t | t f I Th di | ved
h i el o EReRH Eov O B AN B s gy 2 eer it f T Sas "adaed
unt i | bas}l?pyl?ﬂflndﬁneft% i, 0270kl 2h 188 @Sl P Bensid L) i |

di chl oronet’hane (2 was added and the m xture was stirred at room
t enper at umelpﬂl@hn@oemzwhemh@e t78dng.d).- 23 morplivees pddedi andghe shizwrhwasksatedgit er

and addit di.ch thane The phases wer.e, se ated a organi c
ayer wasl QOah i Al AReBP A e eRE eAE U AY (hh P CHE VNP Paroved | 1
vacuoy, Thetgedi@icoRFbthademdRkiés Tae 81%/ se§ MR pEAf AR ABE algamcqsye% Waca

gel using heptane/ethyl acetate, 70:3 af f ordi ng 70 ng (68%yield) of the

title conpeashad vadh brincodued @dgS@i)land g sﬂivmwas yem@\rqddnﬂ»aeeb dpewrrwieandi ng i n

7770, 7 o Bt atlpuiinedBY ffiin irpbatephyon shfcageugi ol Gompetiinel, g oo

(m 2 H) 9812,3Q1ﬂe aﬁer(t"ﬁlffoﬁlh%zs hﬁ(ﬁ%yf&ﬂd)@kh&ldﬂ)comp&@dﬂ é/él%\@ sHi& m
CDClI~) 8 195.4, 170 141 , 136.3, 132.2, 132 130.5, 128.

126. 7, 43(‘1?00@19) 7237.I.2C 7H NYIR (4QQ§\/IQ‘ESP}\’[$@216B@®0(1M(¢)J-6 8 o DH).06-0(z91 29
Method 3 . B QR Py & 9%y 925290090 % 06 G IS H 1 14027 %0 (4, J=8.9 Hz, 1 ),
7.73 (d, J=8.6 Hz, 2 H), 7.69 (d, J=8.7 Hz, 2 H), 7.56-7.51 (m, 2 H), 7.19 (t, J=6.8 Hz, 1
H), 7.05 (d, J=8.7 Hz, 2 H), 3.76 (s, 4 H), 3.33 (s, 4 H); "*C NMR (400 MHz, DMSO-dg) 8
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),

20
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)pyrimidine (56 mg, 0.26 mmol), 4-l(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 between dichloromethane

3 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



s The title conpound was prepared from 3-bronophenetol e and 4-brono-N

met hoxy- N net hyl benzam de foll owi ng the general nethod of Method 1. The
crude pr 0¥@020688® re crystallized from nethanol affording P@'f@?"ﬂ“‘(zl‘?%
yield) of the title conpound as colorless crystals: np 68.5-70.1 C, 1H NWR
(400 MHz, CDC13) 8 7.70-7.60 (m 4 H, %» 38 (broad t, J=7.6 Hz, 1 H,
7.31-7.27 (m 2 H), 7.13 (ddd, J=8.2, J--2.3, J--1.2 Hz, 1 H, 4.08 (q, ~o
J--7.0 Hz, 2 H), 1.43 (t, J= 7 0 Hz, 3 H); 13C NWR {400 MHz, CDC13) 8 195.5,
159. 0, 1o 129.

14.7: | 3%%%@%? gn%@ Mﬁdﬂ) 0 I\}é? Hg%ic%nﬁa%un]dzz aSYBll%\gvzsoﬁd‘ n1111)q7§-’1721l’é‘ 9H 63.7,
(4-Br Ommwt&o%mznémaﬁ -39 3864, D2p9 e, 1’&@) *8@78(6@%@ ilﬁ?l oS )8 @§§'}(§Jmﬁ5¥d“ de

.(0.30 g, 1.5 mml ), suspended in anhydrous di et hyi ether
added 5- bi.8hdiMdol,d D .7611(sg] H). 249 (thd¥). 5dil75§dﬂ)ge’fen0 (a} JGH7E&H§’(,|1 H),ive21 (d2. 0

but hi‘f el L 6 ?%J%@?WWEp&ﬁi%@é"’hfﬁaff%?%o‘Ewi??aéﬁ-éé-132°oa

13 .2
Sn(i‘rlr;lniJ i @?eﬁyﬁgﬁdmeps 2 %@{ﬁ & K pre- cool‘lmc-i‘ %%@@ﬁ\%g?%g 165?013%36
reacti on 73, Ude.Syhsa. OJ(B@LG 388&8783834fkr?gt9?],03mﬁgl1ﬁ919|_|1é$eﬂ(3 126 Dpvmnt),tl\%xsﬁa;(rjndgg
;ﬁdr?ﬁ? :ﬁe erggbt ﬁfg’dlqsoé i ﬁlg ﬁeup %é%?@%@da&&f@d and the zs
aqueous phase was extracted vvlth et hyl acetate. The conbi ned organi c phases

were washed with water and brine, dried over MJS04, and the solvent was
evapor at eExan?EQleScrude product was purified by flash colum chromat ography

on silic | en L ori el uent, _af ding .176 48%
yiel di® o f‘ﬁ-&‘{] 346?5%‘% il?ngl ‘gf Bﬁiﬂéﬂaﬁﬂ- X %%ﬂl“dg'ybﬁmgﬂé@ec?gll(—l NVR
(400|sz CDd 3) 8855(br s, 1 H, 801 (s, 1 H, 7.87 (m so 2 H, 7.72
(m 2 H, 7.68 (dd, J=8.2 Hz, J=1. 4 Hz, 1 H, 7.52 (m 1 H), 7.35 (s, 1 H,
6. 74 v@@zﬂtlmmtmd VREPIGEDR] fmmar@mo 49:(ihi)idazeetzzNﬂmr{dimﬁWIEdeinml3)
8 196.5, 13 13 2.0, ,131.9, .131.8, 131.4 27.1, 2.4

120 5, 1 g o R eagsrtiian gl S Waig ine gRterd muBon BrERfdple 2. THE

(4- Br onopliedw/prbddde-vai pugidled byYohuii Gﬁﬂﬁhﬁﬁ‘}grdﬂﬂ? onisilicd gepampgnd was prepared

from 4-bronopyrazol e and 4-brono-N et hoxy-N et hyl benzam de foll ow n the

gener &l rfd9re rm/qﬁhauvét%%l ag thpscrlnglttaﬁ@rcbwﬁ?{mge(dﬂgo viekd) of thettigle|contpou

t he base._The crud pro b e d io
ot r of eur CURUPYAPTG B 8 - 2872 €L F MBS s, PRISORLY e s (el
Eﬁjl or7 | g;%(lﬁ%)@H@' BH), rms@gﬁ 123@ H?z 111? P8 (63%805/?; 2 EH3DRD). 787)47(«9@ I(I)b’7 63 ~2
139.6, 138, é=7$|l?332ﬁ) 1.33-7149 €n2,82 B), 713§3(d1 =16 HzT2)), lﬂé(tzsasé 82!931(PD|, +1) is
Method 6 5 40 (s, 3 H); 13C NMR (400 MHz, DMSO-ds) § 194.4, 159.4, 157.7, 157.4, 148.4, 145.1,

20 142.7,139.4, 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.
25 -
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-dy) & 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, J/=5.4 Hz, 1 H), 8.04 (d, /=8.2 Hz, 2 H), 8.00 (d, J/=8.7 Hz, 2 H),



(4-Bronophenyl ) (1., 3-thi azol - 2-yl } met hanone. The title conpound was
prepared from 2-bronot hi azol e and 4- brono- N- net hoxy- N net hyl benzam de ~

f ol | owi ngv@ hoggeter al net hod of Method 1. The crude produ®CT{EES2987burifi ed
by col umm chromat ography on silica gel using petroleum ether/ethyl acetate,
7:3, as the eluent affording 0.52 g (98 yield) of the title conpound as a
yel | ow crystals rrp 74-75 C, 1H NI\/R(400 I\/Hz CDCl 3) 8 8. 32 (m 2 H, 8.02
(d, J=3.0 Hz, H, 7.67 (d, J=3.0 Hz, 760(m2 ; ~ 3C NWR {

B (TSP) - 8%@%@%@3{? S hodé%ﬁx%et AT Bt aine

Al uni ni uncNMRI (deomzébmsolaa &mllbowssmddsea ﬂ498&148 @qm319pmoso a
-solution of so imdazo[1l, 2a] pyridi ne ) 75.7 mmol ) in dichl oronet hane

(150 L) kd¥ed.da3a 1$t4 IfHe3, 2R 0w 28. 9\@@2%(4 041 1 b 194, Wkd i 1o aridP&ht

t enper at St 1 hour and then heated to reflux. Acetic
“anhydri d%é%gght’/zégfé{{ml) was then added slowy over 30 WO 02/ 065979
31 PCIJ SE02/ 00271 m nutes and the m xture heated at reflux for further 90

m nutes. The mi xture was allowed to cool, the solvent was renoved by
evapor at i Bxample 3 cel wat er added to the resi due The aqueous m xture was

ot hy!  aoct i - CHdro Rl AR R YNBIGRIE <™ croven <

by evaporation to give a brovvn 0|I This oil was shovvn to consi st of ~35%
of the title conpound, the renmai nder being |mdazo[l al pyridine. This
m xt ure WBke titeepropaunduvastpuenaned fromi2-amingt- Gmldm 22ab7rlé@ 3-31)ps)rlml7zh@2

Vot holp & and/aBisridiScoiotfhendonbindre ratta bt i foheld metnd ot Brapfud Somile 0 0

of crude @m@@@tomhw\m piagRH by Zohiniy élirdina®gtdyhy badilfka g3l dsigg 19. 1-mmmol ) and
DVFDVA (40 nL) was heated at reflux for 60 hours. The m xture was all owed

to cool, chiorofpsmygthanal) 951.asitke elaprinllordine &1 medRAdd vislda pfitheriislecanipaurd

trlturatedw h hot. di et L
FTEraeT o A dnen( it i (B 7s T Fec: ARRNBRGAS0 BHLES BRSO 830 uBR AHEY o (1,
s, 3 H, pip d,bms H3 1l-1)1) 85698(@, (H) 8154‘Dd., JZ5. Q€Hz( ch), 8'6)1 (d7J-‘%27 H@ldz H; H),
7.65 (d, 1 H, I& H}7 |—6|) 2 (d, 1 H: 6 [ MH] +.
20 Metshod.83- 779(m 3 H),7.76-7.72 (m, 2H) 770—76 (m, 1H) 7.62-7.59 (m, lH) 756751

(m, 2 H), 7.21 (t, J=6.9 Hz, 1 H); >C NMR (400 MHz, DMSO-dq) § 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, 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 Example 6
2-[4-(3-Ethoxybenzoylanilino]-4-(imidazo-[1,2-a]-pyridin-3-yl)pyrimidine.

The title compound was prepared from 2-amino—4-(imjdazo-[1;2—a]pyridin-3-y])pyrimidine
and 4'-bromo—3’—ethoxybenzophcnone 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; 'H NMR (400 MHz, DMSO-dy) 6 10.21 (s, 1 H),
10.17 (d, J=6.8 Hz, 1 H), 8.68 (s, 1 H), 8.53 (d, /=5.4 Hz, 1 H), 8.00 (d, /=8.5 Hz, 2 H),
7.82-7.79 (m, 3 H), 7.55-7.51 (m, 2 H), 7.47 (t, /=8.2 Hz, 1 H), 7.28 (d, J/=7.5 Hz, 1 H),

30 7.23-7.17 (m, 3 H), 4.10 (g, /=6.8 Hz, 2 H), 1.36 (t, J=6.9 Hz, 3 H); *C NMR (400 MHz,
DMSO-ds) 6 194.4, 159.4, 158.7, 157.6, 157.4, 148.4, 145.4, 139.7, 139.4, 131.6, 129.9,



2- Am no-4- (i m dazo[ 1, 2a] pyrid-3-yl)pyrimdine A m xture of

3-(3-di net hyl am nopr op-2-en-1-oyl )i m dazo[ 1, 2a]pyridine (Method 5; 20 g
0. 093 noWO 0HEPTIM net hoxi de (20.1 g, 0.372 nol) and guaniPETHEN2/00271
hydrochl oride (22.09 g, zs ~ 0.233 nol) in i7-butanol ( 1500 nL) and

met hanol ( 1000 nmL) were heated at refl2gx for 60 hours. The resulting

sol ution was decanted frominsoluble material, the volatiles were renoved
by evaporation and the residue was purified by chronmatography eluting with

di chl or onpigyaneols, ﬁfﬁbam|o(197.i33)1é.6’, gigve 1498, 114.88 1@%9@.@%16,11%.@4\457 %
yield). NWR '6.78 (s, 1 H, 7.15-7.05 (m 2 H, 7.45 (dd, 2°H), 7.70 (d, 1
H, 8.20 (BSP) m/a#36 @I50).(s. 1 H), so 10.15 {d, 1 H: mz: 212 [M]+. WO
-02/ OGS979 32 Method 10 2- Hydroxy-4- (i mdazo[ 1, 2a] pyrid-3-yl }pyrim di ne

PCT/ SE02/1111271 s A solution of sodiumnitrate (11.04 g, 0.16 nol) in

wat er (10@,“5}11 lewes added to a solution of 2-am no-4-(imdazo[

‘1, 2a] pyri yrimdine (Method 6; 11.27 g, 0.053 nol) in 70% acetic
acid (53302-(14_Bentoﬁﬂﬁlint}‘)qé—(hhi»dﬁm-él,ﬁaﬂ-nyeh_ﬁn-d-ﬂitpﬁﬁﬁidim. 3 hours, allowed to
cool and neutralised with 5 M aqueous sodi um hydroxi de sol ution, the
resulting precipitate was collected by filtration, washed quickly with cold

t . 9S
‘3’:’1 gg%agldlé dg @é’cd'\%&%ﬁggﬁ‘(;%ﬁa?e@h?x%oﬁamﬂm(&@ (iﬁlﬁlﬁiﬁ_‘zl)ot e I:z ﬁxrﬁ??ﬂﬁ&'ﬁﬁlcﬁge

1 H), 7.8&d( d—brdmb{)c;nzapﬂe@xo('ns following ﬁkzgen@ﬂe@ théthipd-. ofI\BXa‘mpie]]:Lusmg cesium
2- Chl 4 d 1,2 d- d ~ f

- hydr oxyCeHTA daabt Baom A TR iarer Ao RACTEE ) 2 B Fplladivgy |
phosplor W.ou?&l qfhled&uciezgﬁ)d%t) w%E'q)uHh@& Myowﬁmae&ﬁ@fﬁ&bgf Eﬂ? dnlshliéh éSﬁ@mgNa

heated at reflux under nitrogen for hours. Excess phosphoryl chI ori de
was fr ermv@ﬂorbﬁormlcabm@,t 955, asithe emameaffquémgaﬂjbﬂsg (2874 yi¢ld) off the title componed i sed

xt st ochgd TOY Ab HBb dergii f khEan S o rsrdat- AR T KR 0o
corpoun kDo Riely 1 W03 10 148 . i ST i, B, 90 (0
[M—|] : ~HzI\/EI—II)OSiQ]LZd4I=(8I7T_ILHaZG{)1728](pyr1|H)37-&7][m,Z} ¥B NBB(B) B3yT Hzi dithe A
5. 0.0 o178 A Fe: 2O (01075 Oy STl ek ol Uim et hot de.
(0. 34 g, 6.3 mol) was so heated at 85C in N butanol (10 nL) for 2 hours.

The m xture was allowed to cool to 30C, nethyl iodide (0.6 nL, 9.6 muvl)
was addedExamplei&e and stirring continued for a further

(:)-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 (MgSO,) 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), IH NMR (400 MHz, DMSO-ds) 6
9.87 (d, J/=5.9 Hz, 1 H), 9.43 (é, 1 H), 8.43 (s, 1 H), 8.23 (d, J/=5.48 Hz, 1 H), 7.58 (d,

30 J=9.0 Hz, 1 H), 7.46 (d, /=8.4 Hz, 2 H), 7.29 (m, 1 H), 7.23 (m, 2 H), 7.20 (d, J/=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).



3 hours. The volatiles were renoved by evaporation and the residue purified
by WO (1 2/065979 33 PCT/ SE02/ 110271 chr omat ography, eluting with ethyl
acet at e/ Y@ RANGEP7Y 100:0 increasing in polarity to 97:3) PETHEOHRRAE title
conmpound (0.94 g, 93 %yield). NV\R 2.61 (s, 3 H, 7.22 (dd, 1 H), 7.54
(dd, 1 H, 7.72 (d, 1 H), 7.77 (d, 1 H258.56 (d, 1 H, 8.66 (s, 1 H, 9.83
(d, 1 H; mz: 243 LMH +. Pharmaceutical formulations According to one
aspect of the present invention there is provided a pharnaceuti cal

for mul ati%; ising a conpound of formula I, as a free base or a

phar maced i o acceptable salt thereof, for use in the treatnent

and/ or praph(l-Oxio2-pherydethiyl) anitinohdsmidazed 1,24 JrpyiidiasdyghHpyrimtidins 2

ki nase-3. The conposition may be in a formsuitable for oral

adm nistration, for exanple as a tablet, pill, syrup, powder, granule or
capsul e, Tigf ik ESRPAITA whdpRpAre Frdrh QPdrh'i@lbﬂQ(ifn'iﬁarz@M?ZlQ}b%idTrﬁs%B?Hﬁﬁ&lﬁé’Uf5 ,
‘i-ntranmuscul ar, intravascular or infusion) as a sterile solution,  suspension
or emusl siand, beey! 4-brsineepihenylrketdnst foloving the ganerel methedtof Hxamplte 2r The erade or

for rectal administration as a s osjtory. ln _general .t he abqve

conposi t | BAGSRAsTRIHed Yy Eatuitn dibatearnhy on SiHEh gef ueite Sy oRIATAiheaRa
exci pi entgy:2 pixahBwgRt FS1Rwel E}J%Hrjfstéllizitﬂﬁlr fromadcetoRitfile #forattgt 3Ly 9 Y.
doses of the conpounds of fornula in the treatnent of a marmmal, 1 ncluding

man are apglddof thet ttly compound a9 b0 offybise sobgvmipgidecoap. peZH2a8 °C; 'H NMR
adm ni stration a bout 0.001 to 250 | kg_bodywei ght at_parenteral

2 i ot 10D SRRV AR O34 (bipadiase Ty & BRAS ol o3 K ichips a8
withip a mi i VakhOMS .t r$ UG 43 evant
i oot ol AR ARER AN S I, TR PR R TP Tl U e
patient ans2-Tes (ag &H),et.38 ed My 3C NMRi @0aMHZBMSO-HOve 195.8,) 1385, Nave,
representat i vgléghar maceut i cal dosa% ound of fornula

e forns containing a co
| Pas & fHA60. 048D, o, pARPrbtent | Dal.l 129 B e P8 26 3P 2¢ hk bok26(3ndR0 t er

(12] 015078 54 B3 SELBPRR, B4 e BB AP R ) Corpound X100Lact ose
Ph. Eur 182. 75Croscar nel | ose sodi uml2. OMai ze starch paste (5 %wv

past e) 2. 25Magnesi um stearate3. 0 (b): Capsul eMy/ capsul eConpound XlOLact ose
Ph. EufMBi’&@@E&& um stearatel.5 '

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-yl)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 MgSOy 4and 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.) 237-246 °C; MS (TSP) m/z 392 M +1); 1H NMR (400 |
MHz, DMSO-ds) 6 10.25 (d, J=6.3 H‘z, 1 H), 10.15 (s, 1 H), 8.74 (s, 1 H), 8.55 (d, J/=5.4
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, 1 H), 7.67
(m, 2 H), 7.60 (m, 2 H), 7.55 (d, J=5.4 Hz, 1 H), 7.44 (d, J=7.5 Hz, 1 H), 7.20 (m, 1 H).
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(c): Injection(50 ng/m) Conmpound X5.0% w v1M Sodi um hydr oxi de sol uti onl5. 0%
v/ v0. 1M Hydrochloric acid(to adjust pH to 7.6)Pol yethyl ene I{col 4004. 5%

w v\Wat er W@02/963pBct i on ~To 100% The above fornul ati ons naycg@ 8H¥B27 hed by
conventional procedures well known in the pharmaceutical art. Medical use
~0 Surprisingly, it has been found that2é6t he conpounds defined in the

present invention, as a free base or a pharnaceutically acceptable salt
thereof are well suited for inhibiting gl ycogen synthase kinase-3 (GSK3).
Accordingly, the conpounds of the present invention are expected to be
useful in the treatnment and/or prophylaxis of conditions associated with ~s
gl ycogen Expmmledt ki nase-3 activity, i.e. the conmpounds may be used to

-produce U 7 5 PCTL SE02/.110271 i nhi bi t.qry,effect .gf GSK3 in
) o, 2 Eo TR b o DO RO AP Bt s SP RS dines Goia
is highly expressed in the central and peripheral nervous systemand in

"other tissues. Thus, it is expected that a conpound of the invention is
wel | sui tldg titlgrcompeune was prepared Ao 2-gmispify(iandazodi  2cdppidineng) pysisoidingt ed

Syst em AT pPRPeARRYD QEERREE v Dmeien e idowRdnt Bl radhod BE ESHTRS e
sui t abl e 1f@ing éeBRiniretboRdtel A9 thelRP ANl atd(8ibehzytidBAk NS daR iRl @ ayeh

especially, dementia, Al zheiner's D sease, Parkinson's Disease,
Fr ont ot e Ppdsdinmsenisa: The @adk presloet wasTpyréfiedrzy ¢alnms chepsmasegraphycomgiliex gelf

Gaum 1o H t di 3eS._ W, h assoct at.ed rof Lbpil.l t I

pat hol .ogiuélé1 g C%%qgﬁf@g%?%m?’:?%ﬁa 5 hg I eelrg‘z')@i @rorélggt(??@%]bﬁs(gs%délﬁgﬁeqf:(ﬂ?éﬁ?
denenpi acprgbhndhd &3e1BRVWOLiEY A @eBompiNyBNIBOE; MBI (TSRS Az BOB(ENEEPNAl ati c
par ki nsoni sm progressive supranucl ear pal sy, Pick's D sease,

Ni emann- NMR' ($0DOMEnIRMSE-dolcel 1.58 &t s A ddd 027ddod+k0 Bzhd dh) ¢0.24 (s, 1 H),

Gopr eser ! GohFidbh? BhVES 03t MR LiE ar 82t Zbd 5 Grifhybs 14 75 bet es
and di abe{z, 0 HeYrRn@AL hs.3 1, N ﬂ{psmaﬁgﬁm_tﬂze}qeﬂs,b\./@l {Hidi P8t7.9n (adl heg dose
required for the therapeutic or prophylactic treatnent of g particul ar

di sease W27, V=hdcdBzshiDl ¥. 28t vt bdlzdd pdhdi-6f (dn/=2E HrodtH), r £1NdR ({1R6.5r out e

of adm nistrat.i severity of t i l.I.nes i reated, The
or cadnt MEPMIDA8) 1T JReR ST s 1R 4 18hndand: 5 bofHifaldl he
defined hepei Mied ane.e, 197 5he1MRNubachve.¢, ofs.2 MO, ¢aBNt14f D08 RE101.9.
prophyl axi s and/ or treatnment of conditions associated wth glycogen
synt hase kinase-3. 25 In the context of the present specification, the term
"t herapy’ ircnlluilfs treatment as well as "prophyl axis" unless there are
speci fi cH71 eetfons to the contrary. The terms "therapeutic" and
"t her apeQt[4qals-Bihydro UL phrazehasiédibon AG&silidb] 2 (Mniddgo-[1)2-a-pyFidin-a0 al so
provi des a nmethod of treatnment and/or prophylaxis of conditions

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-yl)methanone following the general method of
Example 1 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); 1H NMR (400 MHz, DMSO-dg) 6 10.27 (d, /=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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associated wth glycogen synthase kinase-3, in a patient suffering from or
at risk of, said WO 02/11G5979 36 PCT/ SE02/011271 condition, which

conpri sewva@dmae®mering to the patient a therapeutically @CT&ELMR7hnount
of a conmpound of formula I, as hereinbefore defined. Non- Medical use In
addition to their use in therapeutic neghcine, the conmpounds of fornula I
as a free base or a pharmaceutically acceptable salt thereof are al so
useful as pharmacol ogical tools in the devel opnent and standardi sati on of
invitro and in vivo test systens for the evaluation of the effects of
inhibitors of GSK3 related activity in |laboratory animls such as cats,
dogs, | o Exdmplesl3 nonkeys, rats and mice, as part of the search for new

‘th tical ts. y. Deter nmipat i f ATP titjon i
St ot L 3 YR AR T o £y ridiny SROBYRAdiRe
assay. T it i e C A I U1 9. | & | 0
T ror o TREMIPEUhbAGR PiNREIEN S EAAIRA AR ARl S3h Byinldind
pl at ess (Vird a@;-bremopheny))(1,2-thiapdli 2vyl)methdn@ept fotlewhigosthe aigeneral method of

Bi otin- Al a- Al 61 u- 3 u- Leu- Asp- Ser- Arg- Al a-d y- Ser(PO3H2)-Pro-A@. n-Leu ~o
Chat r azerDEABIE TN (GRISTA gaRa 28 ¢ hate w00 HeaRncary snitcetoneichpalRam

R0 12 T e R o, T PR oAl WA Oy Rkt
0.01 % ( ihex gedpsiog ehlosofotm/ethadOU K5, a§ thesleat affordirgy 0. 124 g (4590 yield)df Tho

gl ycerol and 0.5 BSA/ei‘S?@FICI}T The reaction was initiated by the addition
of 0. 04 e eqyielisfep Yellsay stlidminigeca) B4 aS6IVIS d TAR b 399 irh):
conoell 4l AR ludo M, RHSPE R0 A0 1% P ! BOURRY AR AR 20

m nut es at ~room't enpératur ey’ eac on’ wa

of 25 ul (8 5.8 MK 8CBN0GINHNS.48 (il ERTAHA =PV HYB, HY) 8L6% rJ Hpr3.0¢ 100
and 0.25 ng streptavidin coated Scintillation Proximty Assay (SPA) beads
( Amer sharfd %91'&4 &), B7R /s Stz .l date (i & KD Wied @stleilhi ned in a i quid
scintillation counter ( 1450 30 McroBeta Trilux, Wallac). The inhibition
curves were anal ysed by non-linear regression using G aphPad Prism USA.
The Km vdPrepandtiohlef StartifgkBaterialdsed to cal cul ate the inhibition constants
(K;) of the various conpounds, was 20 pM WO U2/ U(5979 37 The foll ow ng
abbrel’i ati ons have been used: MOPSMor phol i nepr opanesul f oni ¢

act dEDTARHY R 8 ARG fof #liadmAcd fovBar ML o v bdenos! ne

Tri phophat aseSPAScintillation Proximty sayGS ycogéen synt hase ki nase 3

t o Resul tread@iyTprepaned by staRdard 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. Tet. 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



Typi cal K; values for the conpounds of the present invention are in the
range of about 0.001 to about 10,000 nM preferably about 0.001 to about

| 000 NM WRaP965819%r |y preferred about 0.001 nMto about S586TAREA2/0Z71 WO
U2/ OGS979 38 CLAIMS 1. A conpound having the formulal HN{R )~ g CD
{R3)p ~X { R4)9 {RZ)mp (I) wherein: PCB SE112/011271 X is

Co- al kyl - U- Co- 6al kyl , (Cz_6al kenyl)o_,-U(Cz_6al kenyl)o_i or (Cz_6al kynyl)
ol-U-~o (Cz_6al kynyl) 0_1, wherein any C _6al kyl, Cz_6al kenyl,

Cz_6al kyngparatetianeé thee dEginig layepwas wasiedi thiabﬂu}e, Idaeal dpﬂg&@e)daddyhas@@rgrvmsp,
and may be optdronally ,Iﬁubstltut ed on a Cﬁrdaﬁ one or nore G an ach
car bon ner9mszée BPsid J 1 BR crdgpraguctyy aspuiied RySolmn ehromatgranhy an

-optionall V. sgl i |s

Rng A i &8 BHEhiificlpMaci®, B0SE € LRGN 4@“@5@&@% P2 91@‘?9%?%53 s a
5- or 6- tit&rdoﬁrp@dndlas arlcﬂessmﬁystais rmmg7%®ﬂﬂ912rﬁ(h Hh*éM@r(@tGOMHz JADELY 8d from
"N, O and S of whic one_atomis sel fromnitrogen; Ring Cis

ﬁ pheri~i *Thg 67 QH% Z(H) éﬁlr{%rﬂﬁ? SNk éT%QWtH)e313Pﬁ98%6%t4aH}1 3atp-
t t 5-
o remberoi? e Eibarc AR he MIREERTLES 1B S 4 203 P EEY AR B0 o

and S and 232 d2eReN3.6,670y 4919; MS prsp@ mABabEyEd) het eroaromatic ring may
optionally be fused with a 5- or 6- nembered saturated, partially saturated
or unsaturated ring optionally containing atons sel ect ed fromC N Oand S
and wher gjn..i f; said heterocyclic group contains an -NH nvoiety that

nit rogenwbe optionally substituted by a group Q WO 02/ 1165979 39
PCT/ SE02/402BorRobérfzoplydv pudiethylbbizamitdér o, cyano, hydroxy, fluorornethyl,
di fluoronethyl, trifluoronethyl, fluoronethoxy, difl uoromnethoxy,

tri fI uor orret hoxy, NH2, NHOH, NHCN, (CO) C, _3al kyl, CH=NOR , (C=NH)NR RS,

Ot oy g R e B 9 S PO

N( C~_2al Bdrham, WHECOh@d, 3aAky.| QrgCO¥Ek 1574, 59(114) (ZUSIB{ZOSG)aIInkhio)lZI cliloride (1
SOC~_3al kyl, S02C1_3al Iijy SOZNH( Cl_3al kyl ), C~_3al ky
SONHCL_3adnle)at 30 CFRy eéaﬁaw aps W%Nélweﬁwyoenamqﬂhe clear S@Jﬂtmwas

Z_ 3a| ken 1|rlg g& —é %r ! 1¥un %% ngeSQBI” @?&chyloﬁﬁg %\;ak egltu dmgd &bon

at onms' b nor e erern the |on above
may be tfﬁe@@;@aﬁbﬁeéafpaf@@h,wmpsevaral 16ﬁ§ioﬁ€>1@he meiraﬁh@awhpdlasdlvmn
carbon and i s independently sel ected t€1§’\}/droge haI o, Vvitro,

Co_6al ky|dishlorometigap k19 o) aeﬁaéalgkyxmo by Waraddad s hasiapH. T A

?Ir T :c FSB?O@GEI{P%h of Hle 1 n%&?%@gqg c)| gi@%@qﬁﬁlﬂ%ﬂmh&bé’& A% WA0¥dded and

OClL_6al kyth@m]xtﬁml Wad SRR rodHO mpdR:t ORFpr B\IISCH\ITh(s a@ GhutRal wad pariBiendR |

20 between water and additional dichloromethane. 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 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 (d,

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, CDCl;) & 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). |



~ s (C=NH)NR R8, Co_ 6al kyl COzR , OCR _6al ky1lC0O2R , Co_6al kyl CONR' Rg,
OC1_6al kyl CONR Rg, Co_6al kyl NR (COR , O CO NR Rg, NRO(CO CR ,

NR ( CO NW@R82/0TO) OR , O CO R, Co_6a| kyl COR , OC, _6al kyll’CEJQE"Z/‘"'Z71

NR (CO(COR, NR (CO(CONR R8, SR, Co_6al kyI (SO2) NR RS, .

OC1_sal kyl NR (SQz) R8, OC1_6al kyl (S02) NR2®8, Co_6al kyl (SO NR R8, Zo

OC1_6al kyl (SO NR R8, SO03R , Co_6al kyl NR (S02)NR R8, Co_6alkylNR (SO RS,
Co_6al kyl1SCPR , Co_6al kyl SOR , C _6al kyl, Cz_6al kenyl, CZ 6al kynyl,

Co_6al kyl C3 6cyc| oal kyl, Co_ 6a| kyl aryl and Co_6al kyl het erocyclic group,
wherein any Cl_6al kyl , CZ 6al kenyl, CZ 6al kynyl, Co_6al kyl C3_6cycl oal kyl ,
Co_bal kyl 0 Co 6a| kyl heterocycl ic group may be optionally substituted
-0on any ca t re G and wherein if said heterocyclic
group con{ig}ﬁg%a%n%tﬁ&m%z@ &E r{a%) nitrogen may be optionally substituted
by a group Q m p and g is 1 2, 3, 4 or 55 wherein the definitions of R,
‘R3 and R4 _above may be the sane or different; RS is hgq rogen, fI uororret hyl ,

d| f 1 uot omkhgijle cqmpqqqsio\VWFwP from hromyephenstolsAnddnhromosy-methew-Nyny | |

ool oy et Ao MR e e eThaBaldeY: R Boe Qodly Q03T
R and Rgcastellizad épangettiahyl zﬂ’ﬁirémgédﬂf g (R’?I%Iytéld)gﬂ Bhe l(il'}e ﬁﬁh;b’cmlnd as colorless
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C~_6al ken |y I B I oal I p or

het erocycIyl c7 gr%zgg I-rlfr%p’yible’?gg | bna It)%ﬁdd?? ? T é% raiolg fi’fone nor e
G andywhey£i.0HZ, 2 &1)d1 .88 (i, ggBDIEL, 3Ry HONMR (400 MHZGCDmmr%ds hsgyer ocycl ic
group contai ning heteroatons selected fromN, Oand S, wherein if said

het er ocycli%4.gi3oup 13bat b3 s, 129.3, NBY. Snbl?eiyllﬂrﬁatllﬁm 0D gelt. TS §ESBpmizonal | y
substi tut%&){ # group G and J are independently sel ected from hydrogen,
hal o, nittd, Ccyano, CHO OR9, io Cl_6al kyl, C2.6al kenyl, C2 6al kynyl,
Co_6al ky1C3_ 6cyc| oal kyl, fluoronethyl, difluoronethyl, trifluoronethyl)

f I uor onet hox di fl uoronet hoxy, trifluoronmethoxy, NROR , CO-R9, CONROR ,

NR9(CO) M R9, COR9, SR9, (S02)NROR , (SO NRORi, SO03R9, SO-R9, SOR9;
R9 and . m hydrogen and Cl_6al kyl and
wher el i @{;0'{5 tgﬁebﬁglrsghgﬁe?ﬁlaﬂnqng 5- or 6- membered heter ocyclic

group contai ning heteroatons selected fromN, O and S wherein if said
het erocyclic ains an -NH nojety that nitrogen nay he opt| onal |y

substi t ut %I : OUS’I‘%EE‘S @otassiug hwdede d8-307 gmle- %@P]@ylsusmidﬁ kaphydrous
- SQGZC, ~al kaﬁkvhg(&@r@%'rhu 1wa@qah@d g%ﬁ&%d&ﬁ'(b}éhﬁggg}“ lei’jf)y %Cce% tng {é%ﬁill and

benzyl oxycar,bonyl ; zo as a free base or a phar al t
t her eof . &herTi:0 cobpanl °€c chiitati 1Y mhin, cheainmxthireviveasecovled its =78 °C and terr-
C- 2al kyl - U- Co-.al kyI wher ei n any be optionally substituted

on a &ar bRhylithina ( &3 |y &58,mmol), pre—zcololléd 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. HCl (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 MgSQ,, 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; 'H NMR (400 MHz, CDCl,) 6 8.55 (br s, 1 H), 8.01 (s, 1 H), 7.87 (m,

30 2H),7.72 (m, 2 H), 7.68 (dd, J=8.2 Hz, J=1.4 Hz, 1 H), 7.52 (m, 1 H), 7.35 (s, 1 H), 6.74



is 3. The conpound according to any one of clains 1 to 2 wherein Xis U 4.
The conpound according to any one of clains 1 to 3 wherein the Rng Ais

i m dazo[ WO 922963919 d- 3-yl . so 5. The conpound accordi ng t o PER{PESHY2F ¢l ai ns
1 to 4 wherein Ring Bis pyridine or pyrimdine. WO 02/ 0G 979

PCT/ SE02/ 00271 41 6. The conpound accor®#fing to claim5 wherein the Ring B
is pyrimdine. 7. The conpound according to any one of clains 1 to 6
wherein the Ring Cis a phenyl ring or a pyridine ring. 8. The conpound
accor di NGk, 1Al enBrieo®s MERECBONY 5G96S, 239DeMA 4,130, 191.9A TG

whi ch is 2-[4-(4-Morpholinobenzoyl)dnilino]-4-(1imdazo-[ .

1, 2- a] - py13&dy,i23-ly 13%4s 120.8li 14,6, i183.6; MS (TSP) m/z 300, 302 (M +1).

-2-[4-(4- N, N-di et hyl car banmoyl benzoyl ) ani | i no] -4- (i m dazo-[1, 2-a] -pyridin-3-y
| ) pyri m di ne, '

2-[ 4- (4- Mpfevddognzoyl ) ani l'i no] - 4- (i m dazo-[1, 2-a]-pyridin-3-yl)pyrimdine,
"2-[ 4- (4- CGyanobenzoyl )ani lino] -4-(i mdazo-[ 1,2-a]-pyridin-3-yl)pyrimdine,
2- [ 4- (3- Q@+Brabepiranyl)f Biipyirandl-4syimethdamone] 1, 2-a] - pyri di n-3-yl ) pyri mi di ne,
2- [ 4- (3- Et hoxybenzoyl )ani | i no] -4- (i m dazo-[ 1, 2-a]-pyridin-3-yl)pyrimdine,
~S 2-(4-benzoyl anilino)-4-(imdazo-[1,2-a]-pyridin-3-yl)pyrimdine,

()-2-[4- (thdresy nde WAy | prapliréd FRim 44-biotdP3zeole and 4-bromo-N-methoxy-N-
1,2-a]-pyridin-3-yl)pyrimdine, 2-[4- ) )

1- oxo- 2- phethylbenzamida dpllowise- the generabmsthod 10T Mgthod vl psing 180 gayixglentsiafine,

2- (3-benzpyl ani.l i no) -4-{ | m o-] .1 2-a]- idi n- I m.gin - (1
H i ndol - GQ&W@HP@O%%%%&%Q} ﬂ@]% _cﬂlc{el H%%ggétog%g I? 5&3@1%%?%1 P%‘ls%lnaég){/ll ?”S&ar%‘? %’Ié%l ne,
Z0 10  petroleum ether affording 0.28 g (44% yield) of the title compound as colorless crystals:
2-[4-(4,5-di hydro- 1H pyrazol - 4-yl car bon%I %ani | i no] -4-(imdazo-[1, 2-a] -E)yri d
in-3 yl) p]ylpi?;i‘ﬁtﬁlﬁeo,c;oﬁ MMR4(300 MHz, CD;0D) 0 7.95 (br s,2 H), 7.58 (m, 2 H), 7.51 (m,

12 2] pyRrai RGPS GbOD) 81503 I8 Lot 1234, 172k c AR 6,020 1y MS

accept abl grsygld/, bHe88f(v £$).10. A pharmaceutical formul ation conprising as

active ingredient a therapeutically effective anount of the conpound of any
one of clains 1 to 9 in association with pharmaceutically acceptable

di l uents, cipyents or inert carriers. 11. The pharmaceutical fornulation

accor i ng@%i m 10 for use in the treatnent and/or 3o prophylaxis of

condi ti on@;-gﬁﬁﬁsf,m,@g(mrthidzahjzlgjlydlaﬁaﬁﬁnegI ycogen synt hase ki nase- 3. WO
02/ OGS979
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 silica 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,) & 8.32 (m, 2 H), 8.02 (d, J=3.0 Hz, 1 H), 7.67 (4,
' J=3.0Hz, 1 H), 7.60 (m, 2 H); 'C NMR (100.5 MHz, CDCl,)  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



42 PCT/ SE02/ 110271 12. The pharmaceutical formulation according to any one
of clainms 10 or 11 for use in the treatnent and/or prophylaxis of denentia,
Al zhei nreW@0INEEEse, Par ki nson's Di sease, Frontotenporal 8ERSENI/271

Par ki nson' s Type, Parkinson denmentia conplex of Gaum HV denenti a,

di seases with associated neurofibrillarsjtangl e pathol ogies, anyotrophic

| ateral sclerosis, corticobasal degeneration, denentia pugilistica, Down's
syndronme, Huntington's Di sease, postencephel atic ~parkinsonism progressive
Supr anucl g ahathe Bl hehlod sprANEIRAe dEifuA PEERTLLA AKIoNA
trauma an chroni ¢ neurodegenerative di seases | pol ar Di sease

af f ect i vaodbsbhtieesobiendeps mved bysvhparatpdir i iae/watynddédte the eerdderhe Type |

-and Type Il diabetes, diabeti neur p hai r nd/ or contraceptive
i 0 medi cAGUBAHS IXUTE s spade &M%P%%OSHH% }5% PYids§ONEORRBT m 12 for

the treat Ete&%?{h%gﬁ 9&9%‘ K éorﬁ&n@&@‘x’t%dt@w@xre dﬁeé@ﬁﬂ%vcﬁaﬂéé&ﬁﬁﬁed ~s 14.
"A corrpoun defined in any o al ns to 9 f use in therapy. 15. A use
of a Gonm;wwipdafwmeﬂguvaaaxwwmbllcﬂasmﬂ vﬂastsho@mtmcdrfsfst of ~36thfofittettitle of a
medi canment for yse in t r eat.nment Iaxls of condit, ons

oS00, at GTROUAL; i FEREITSH PO 2TgEh oA R o K ASBrS oS BeggHilieNE use
accor di ngrukfleChAifthion NV 9. STREUS ASL 102 (] mm@lu @@drqrﬁwom (e Hy£gH ment
and/ or prop yl'axi s o errentl a, Al zheiner'$ D’sease, Parkinson's sease,

Fr ont ot er(por H), A&Ehehtlil). Par ki nson' s Type, Parkinson denentia conpl ex of
Gaum HIV denentia, diseases with associated neurofibrillar tangle

pat hol ogi es, anyotrophic lateral 2s sclerosis, corticobasal degeneration,
denmenfyi a Mgidd $ti ca, Down syndrone, Huntington's Disease, postencephelatic
par ki nsonrsm__pr ogressi ve supranucl ear pal sy, Pick's D sease,

Ni emann- B-6kDimgibylaminopsep-dken-14opBimidazeofte2adpytidinher chronic

neur odegenati ve di seases, Bi polar D sease, affective disorders, depression,
schi zophreni a, cognitive'disorders) Type | and Type I diabetes, di abetic

neur opat hy miReié of Ga8e 3ABYTimEdRbI 1T, ERYIiNe TRRLIRAM;, OB g,30. Ahimol#hduse
according to claim 16 wherein the condition is denentia or Al zheiner's

Di sease. DMRDM2/ [@ezsv7ovasshentot/acrduxiop 69 haws. Teemipdungdrpsailowed ia eroht

and/ oy, pr. t ase- 3
e bl{s | Otﬁggéélaﬁfgs %ve&?é re%?dab@h“og%% o%ﬁt?&fér?d e ré%clul'él tﬁldﬁgcggﬂg%t‘ﬁféﬁﬁ?ﬁ!ﬁhfe‘e o

such tr earhmﬂld@mlimt was aqslte,cteamysﬁl&atxhueroaglwthectalelcpm;:fohﬁ@(i YegBM%int of - a

conpound of fqgrnula (1} as defined in any one of clains 1 to 9. 19. The

net hod agéeldyi RgNMR:.20 ¢or 583 HphEi@(br s B\(H)cﬁxﬂdji(d i 1aH), i7sD9s(elkierI)36 42r(ddy ¥ he

group consisting of denmentia, Al zheiner's D sease, ParKki nson’ s D sease,

Fr ont ot erfper&5 (dehihi 7.20 fhrldih Set? (s, . 7P, HiHRs ovz: S MHEE. conpl ex of

Gaum HV denentia, io diseases with associated neurofibrillar tangle

pat hol ogi es) anyotrophic | ateral sclerosis, corticobasal degeneration,

demeni a Meglidd $ti ca, Down syndrone, Huntington's Disease, postencephelatic

par ki nsoni sm_ progressive supranucl ear, pal sy, N emann-Pick's Disease,

Pi ck' s DizsAmino-dsimiglazolh2alpyridadryhpyrimidinger chroni ¢ neur odegenati ve

di seases, Bipolar D sease, affective disorders, depression, schizophrenia,

cogni ti-ve di sorders, Type | and ~s Type |1 di abet es, di abeti Cc neur opat hy,

hai r | 0s<A aiigtueoof 3-§3-dphéthdamicbpeay-L @n-1- aﬁ)mﬁhazo[ﬂaﬁi]pylnaneomdihng 5t20¢gl ai m

19, wh h d GSK3 i nhi bi
Al zher o @SR oS et R D e DT moli s cutidiae hisrosoHIE b nd o
formula-lg, @%Cﬁ’iﬁﬁ'lﬁ‘g -Buffarfol ﬁlﬂmbijMﬂrlﬁét'ﬂm%l (168 mBPwefheatéd RkdtixAor & N9 C,

Rng Db m p, n are, unless otherw se
hours. The resulting solution was decanted from insoluble material, the volatiles were

removed by evaporatioﬁ and 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),
30 10.15(d, 1 H); m/z: 212 [MH]".



specified, as defined in formula | and Ring Bis pyrimdi ne or pyridine
wherein Pis N or CRS, conprising of: WO 02/ 06,979 44 a) reacti ngl

pyri mi di W0 80@9Wyridine of formula I1: N~L (R~ ) / P (RzPHISER/02

PCT/ SE02/ 00271 (I1) wherein Ring A, R, R2, mand n are as defined in
formula l, Pis Nor CRS and L is an amde or a |leaving group; wth a
conpound of forrmula Il L~ CD~X (Il11) ~o wherein X, Rng C Ring Db R,

R3, R4, p and q are as defined in formula | and L is an anm ne, or a,leaving
group; one of the L is an amno group and the other L is a |eaving group,
or is b) reactlng a pyrimdine or a pyridine of formula IV: H(RL)~ NN\ C
D,p Xi (MethoshHlein X, Ring CC Ring Db R3, R4, p and q are as defined in

fornmula | aV|n roup E or a netallic group Y,
WO 02/ ocs’gligdﬁ%’%ﬂﬂ“@qé%@p@o‘ﬂm SAATRINNE L V. 2 (Ro)m A PCT/ SEO2/ 00271
(V) wherein Ring.A, R2 and mare as defined in formula I, QZ is a |leaving
‘group E or a netallic group Y, only one of Mor QQ is a leaving group E and

t hen tshe dsplation of spdiwmnaitrate (bi-@hip 016 Brol) in water (100 mL) was added to a solution
of 2-amino-4-(imidazo{1,2a]pyrid-3-yl)pyrimidine (Method 6; 11.27 g, 0.053 mol) in 70%

acetic acid (330 mL) at 60°C. The mixture was heated at 60°C for 3 hours, allowed to cool
and neutralised with 5 M aqueous sodium hydroxide solution, the resulting precipitate was
collected by filtration, washed quickly with cold water and dried in vacuum oven at 50°C

10 to give the title compbund (9.95 g, 89% yield). NMR: 6.98 (d, 1 H), 7.12 (dd, 1 H), 7.55
(dd, 1 H), 7.80 (d, 1 H), 7.82 (d, 1 H), 8.70 (s, 1 H); m/z: 213 [MH]".

Method 11
2-Chloro-4-(imidazo[1,2a]pyrid-3-yl)pyrimidine

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
evaporetion, ice water was added and the mixture neutralised with 2 M aqueous sodium

20 hydroxide solution. The aqueous mixture was extracted with ethyl acctafe, 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[1,2a]pyrid-3-yl)-2-methylthiopyrimidine

A mixture of 3-(3-dimethylaminoprop-2-en-1-oyl)imidazo[ 1,2a]pyridine (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,

methy] iodide (0.6 mL, 9.6 mmol) was added dfopWise and stirring continued for a further

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



c) reacting a conpound of formula VI: HHN~ N~ C C ~R3~P NH2 "o (VI)
wherein X, Ring C Rng Db R3, Ra, p and q are as defined in formula I,
with a cowv@®esdd®f fornula VII: 's Rs | R N-Rs O R (R2) nPATS¥WAY02¢her ei n
Rng A R, R and mare as defined in fornula | and Rs is C~_6al kyl, WO
02/ OGS979 PCT/ SE02/ 00271 46 to obtain &3conpound of fornula I, wherein Pis
N, and thereafter, if necessary, by conventional nethods ' i) converting a
conpound of the fornula | into another conpound of the fornmula I, ii) '

removi Ng hmbiapRy, 'e'l\ﬁn@@iﬂl@éth@ﬂﬁﬂe@ﬁte/ﬁ]ethahbl d100: mlﬂge@sugg BEpAARS (©97:3)
pharmaceutically acceptable salt thereof. . A conpoun formula I'll L~

f
C ~ ~R3~Po-glve(the tijle comppiande(OPde, SRfnpietd)- WFg 291 @3 HM-ZS (dhd ). 254 as

'35%2?%'(@8«:@?‘%@ ONTRE TRV LR RLE L L P
‘pAe/rA]\yA L. [R/IA]Q A L. A Ar. A% A Ay. AU. A A .AA . AAA. A . AAAAY AAY Ay. A 9.
AS5. A AU. A% A. AH. Ah. Ay. AA". AUr AAA ALAA.AAY N -& 45

Pharmaceutical formulations

According to one aspect of the present invention there is provided a pharmaceutical
formulation comprising a compound of formula I, as a free base or a pharmaceutically
.10 acceptable salt thereof, for use in the treatment and/or prophylaxis of conditions associated

with glycogen synthase kinase-3.

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, weight 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 adccptable salt thereof

(hereafter compound X), for therapeutic and/or prophylactic use in mammals:
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Frontotemporal dementia Parkinson’s Type, Parkinson dementia complex of Gaum,
10 HIV dementia, diseases with associated neurofibrillar tangle pathologies,
amyotrophic lateral sclerosis, corticobasal degeneration, dementia phgi]istica, Down
syndrome, Huntington’s Disease, postencephelatic parkinsonism, progressive
supranuclear palsy, Pick’s Disease, Niemann-Pick’ls Disease, stroke, head trauma and
other chronic neurodegenerative diseases, Bipolar Disease, affective disorders,

1s  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 depending 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
hereinbefore, in the manufacture of a medicament for the prophylaxis and/or treatment of |
conditions associated with glycogen synthase kinase-3.

25
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
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GSK3f 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-Gin-Leu |

20  (AstraZeneca, Lund), was added at a final concentration of 1 uM in an assay buffer
containing 1 mU. recombinant human GSK3p (Dundee University, UK), 12 mM
morpholinepropanesulfonic acid (MOPS), pH 7.0, 0.3 mM EDTA, 0.01% j-
mercaptorethanol, 0.004% Brij 35 (a natural detergent), 0.5 % glycerol and 0.5 ug BSA/25
pl. 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 uM and assay volume of 25 pl. After
incubation fdr 20 minutes at-room temperature, each reaction was terminated by the
addition of 25 pl stop solution containing 5 mM EDTA, 50 pM 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 Ky, value of ATP for GSK3, used to calculate the

inhibition constants (K;) of the various compounds, was 20 uM.
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10  Results

Typical K; values for the compounds of the present invention are in the range of about
0.001 to about 10,000 nM, preferably about 0.001 to about 1000 nM, particularly preferred
about 0.001 nM to about 500 nM. '
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wherein:
X is Cg-salkyl-U-Cg-galkyl, (Czgalkenyl)o.i-U-(Cogalkenyl)o.( or (Cz.salkynyl) o.1-U-
io . (Ca.6alkynyl) 0.1, wherein any C,.¢alkyl, Ca.salkenyi, Cs.salkynyl, 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 aN, O, or S and
wherein said nitrogen may be optionally substituted by a group selected from Q
U is CO or C(OR*RY;

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

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;

20 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,
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

25 may be optionally substituted by a group Q;
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107 10m 10m SONCRARER SOF R0 b AIOR ST ey SR, | seee
1nt 10%r& () - SONHER:ARS1 axosonw Byl )» SO [a8&y Ch»¥kyl, Csalkyl, Ca. 3a1kenyl or
C,.3alkynyl may be optionally substituted on any carbon atoms by one or more J;
nis 1, 2 or 3, wherein the definition of R! above may be the same or different;

10 R, R’ and R* are attached to a ring carbon and is independently selected from
hydrogen, halo, nitro, CHO, Cy.salkylCN, OCl_Galky1CN, Co_ﬁalkleR7,
OCl-Galky10R7, fluormethyl, difluoromethyl, trifluoromethyl, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, Co.salkyINR'R®, OC.salkyINR'R?,
0C,.6alkylOC,.¢alkyINR’R®, NHOH, NR’OR® NHCN, (CO)C;salkyl, CH=NOR’,

15 (C=NH)NR'R®, Cy.6alkylCO,R’, OC;.salkylCO,R’, Cy.6alkylCONR'R?,
OC.6alkyICONRR®, Co.salkyINR’(CO)R”, O(CO)NR'R®, NR*(CO)OR’,
NR(CO)NR'R®, O(CO)OR’, O(CO)R’, Cy.6alkylCOR’, OCsalkylCOR’,
NR(CO)(CO)R’, NR"(CO)(CO)NR'R?, SR7, Cy.5alkyl(SO;)NR'R®, |
OC1.6alkyINR(SO2)R®, OCy.6alkyl(SO2)NR'R®, Co.salkyl(SO)NR'R®,

20  OCLealkyl(SO)NR'R?, SOsR7, Co.6alkyINR”(SO2)NR'R?, Co.alkylNR'(SO)R®,
Co-salkylSOgR7, Co.salkyISOR7, Ci.salkyl, C; galkenyl, Ci.salkynyl, _
Co.salkylCsgcycloalkyl, Cy.galkylaryl and Cygalkylheterocyclic group, wherein any
Ci.¢alkyl, C;¢alkenyl, C;¢alkynyl, Co.sa]ky]C3-gcycloalkyl, Co.¢alkylaryl or

: Co_salkylheterocyclic 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 qis 1, 2,3, 4 or 5; wherein the definitions of R%, R? and R* abové may be the
same or different;

R%is hydrogen, fluoromethyl, difluoromethyl, triﬂuofomethyl, Ci.salkyl, Cyealkenyl,

30 Ca.salkynyl, CoalkylCs.scycloalkyl, (CO)Cy.galkyl or Cy.alkyINR'R?;

RS is hydrogen, C;alkyl, C,.salkenyl, C, alkynyl or trifluoromethyl;
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group 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,

10 C).salkyl, Cs.galkenyl, C;.galkynyl, Co.¢alkylCs.¢cycloalkyl, fluoromethyl,
difluoromethyl, trifluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy,
NR’R'®, CO,R’, CONR’R", NR*(CO)R’, O(CO)R®, COR’, SR®, (SO)NR’R'®,
(SONR’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 contains an
-NH- moiety that nitrogen may be optionally substituted by a group Q;
Q is selected from C,.jalkyl, COC,lJ;a]ky], SO,C,4alkyl, (CO)OC,4alkyl, CONH,
CONHC .4alkyl, CON(C\.4alkyl);, benzyl and benzyloxycarbonyl;

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

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

Ci.2alkyl, 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.
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ring or a pyridine ring.
8. The compound according to claim 7 wherein the Ring C is a phenyl ring.

9. A compound which is
2-{4-(4-Morpholinobenzoyl)anilino]-4-(imidazo-{1 ,2-a]-pyridinl—3-yl)pyrimidine,

10 2-[4-(4-N,N-diethylcarbamoylbenzoyl)anilino]-4-(imidazo-[ 1,2-a]-pyridin-3-yl)pyrimidine,
2-[4-(4-Methylbenzoyl)anilino]-4-(imidazo-[1,2-a]-pyridin-3-yl)pyrimidine,
2-[{4-(4-Cyanobenzoyl)anilino]-4-(imidazo-[1,2-a]-pyridin-3-yl)pyrimidine,
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,

15 2-(4-benzoylanilino)-4-(imidazo-[1,2-a]-pyridin-3-yl)pyrimidine,
(2)-2-[4-(Hydroxyphenylmethyl)anilino}-4-(imidazo-[1,2-a]-pyridin-3-yl)pyrimidine,
2-[4-(1-oxo-2-phenylethyl)anilino]}-4-(imidazo-[ 1 ,2-a]-pyridin-3-yl)pyrimidine,
2-(3-benzoylanilino)-4-(imidazo-t1 ,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 ,2-a]-pyri\din-3—
yl)pyrimidine, 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.
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10%Z& ( )Niéh%ﬂﬁl‘@l\j@%ei&/&%l@ head trauma and other chronic neurodegeneratlve
diseases, Bipolar Disease, affective disorders, depression, schizophrenia, cognitive

disorders, Type I and Type II diabetes, diabetic neuropathy, hair loss and/or contraceptive

10  medication.

13. The pharmaceutical formulation according to claim 12 for the treatment and/or

prophylaxis of dementia or Alzheimer’s disease.
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.

20
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
Disease, 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.
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5 compound of formula (I} as defined in any one of claims 1 to 9.

19. The method according to claim 18, wherein the condition is selected from the group
consisting of dementia, Alzheimer’s Disease, Parkinson’s Disease, Frontotemporal
dementia Parkinson’s Type, Parkinson dementia complex of Gaum, HIV dementia,

10 diseases with associated neurofibrillar tangle pathologies, amyotrophic lateral sclerosis,
corticobasal degeneration, dementia pugilistica, Down syndrome, Huntington’s Disease,
postencephelatic parkinsonism, progressive supranuclear palsy, Niemann-Pick’s Disease,
Pick’s Disease, stroke, head trauma and other chronic neurodegenative diseases, Bipolar
Disease, affective disorders, depression, schizophrenia, cognitive disorders, Type I and

15 Type Il diabetes, diabetic neuropathy, hair loss and contraceptive medication.

20. The method according to claim 19, wherein the condition associated with GSK3

inhibition is dementia or Alzheimer’s Disease

20  21. A process for the preparation of a compound of formula I according to claim 1,
wherein R}, R%, R}, 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:
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a) reacting a pyrimidine or a pyridine of formula II:

an

5 wherein Ring A, R], Rz, m and n are as defined in formula I, P is N or CR! and Lisan

amine or a leaving group;

with a compound of formula III
L
~ .
X
(R%)q

dim

10
wherein X, Ring C, Ring D, R, R3 R* p and q are as defined in formula I and L is an

amine, or aleaving group; one of the L is an amino group and the other L is a leaving

group, or

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

@, {\(Y @ @Ra,,,

(R%)q
V)

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

M is a leaving group E or a metallic group Y,
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or

c) reacting a compound of formula VI:

|
HN.__N
Y (RO,
NH, x/

(R%)q
(VD)

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

of formula VII:
II{5
1
R I N\RS
R' ©
(RY),;
15
(VII)

wherein Ring A, Rl, R? and m are as defined in formula I and R® is Cj.¢alkyl,



10% $& ()- 10% & ()-m "10% $& ()- ,10% $& ()- &10% $& ()- NI|[: NA41O -y
10% $& ()- +10% $& ()- ~*10% $& ()- ~6-#10%t& ()- tS-#10% & () -

t S-#10% WD )0 [ : - 410, 05%$10% & () - m 5310% $& () - m 341 BCTHELH027D
10% $& ()- 0 10W& ()- ,/"10% $& ()-kbA410, o f!109R$B& ()- "1093& () -

f &109R3&' ()-3 , 109:3& () - s&LOYR$& ()- B, 10, kha| [: A410, Py 109R$& ()- vy
10988 ()- fl @10%%& ()- 3 s$L0URS&E ()- 3 s$10% #i & () -

f 109R$& ()-ah, m [: A410, & S109%& ()- y @ 10%#& ()- y @ 109%& () -

@ 10%#& (1) obfa@ 4 08MBSHd) ofFoARIRISWhIre M ESIs[NA410, | 7" 109R$E& () -

4 109R$&' () - y2109R3& ()- @ L0YRS&' ()- , L0WRS& ()- *! 10URS&' ()->vU410 3
109°$& ( )and ghereafiesgt ppcessary JopQenysntgnal mMEPds( & () - &10R$10R$10R$

Ne] 10%?$& g, ORB& () -
109038 ()2 l‘?%‘#ﬁ[&*‘ f(vg%ﬁc%np[o%wﬁ‘nﬁﬁ;lfé%ﬁﬁﬁ )30?’%‘??&@‘%&?% forgpf S8 () -
H#10923& (5 -reﬁfovﬁg%ﬂﬁgrdtéctmgzgr d@9h8/or) -J OC D | [:-410?% 1 7! 109%@$& () -
5!/ 109%@3%& ; y2109%% - 0109%%$& () - @l 1092%& ()- ,10%%$& ()-DEF SV f
s##bA41078) fasming s fiee b ase@f:@mce tically pgogpbable yalt EerORSE’ () -
&109R$&’ () - 10’>$10’>$##$M£$$%[ A410?7$ %409R$&E () - $S 10%R$& () -
Y'MLOYRSE () - Z10YR$SE ()- 109R$& ()- @OYRSE ()-% W&, (/((|[:A410?$
910%?35& (22- A73MNEB&A (Of fordiul OPRSE () - S/$10%R$&' ()- ('109R3& () -
s' 109R$B& () - (((((((()vU410 L|10%?$&() 10%?$&()- 109R$& () -
109R3$& () - 1I0R$10RS10RS : &10%R$ B*** >+ L vU410 109R$& () -
' 109R$E& () - @#10%?$& ()- L10%R$E 5 3
MlO%R&B&() ...... | obU410 &10¥$&. () -3 R$(R)QI$ L*" 109R$& () -
#1096 & () - #le%?$& ()- F'109R$&~y<. . X. . Uet| Z9bU410 10%& ()-!'S
104} & ()- 10986& ()- 2&f 109R$RE L) - 109%8& ()- 109& ()-o///111/]]:buU410
% 1098$& ()-3 $10%& ()- f"109%& (V)+/a0° 109& ()-f T[  10%t& ()-f
3'10%& ()-/00YO0001|[:bU410 6 "10%& ()- .10%& ()- .109%& ()-
@109%& ()- ,)109%8& ()- ' 10%& ()-161748191F11 1klulvU41l0 KfF 10% & ()- @
10% $& () - ,10% $& ()- &10% $& ()-10%$18%10% 9810%3&' ()-ull@C2i 2r22| [ : vU410
" F10% $&' ()- & F109&' () - 10%$&()- 10% $& ()- "10% $& ()-3
10% $&' () -2222222|[: vU410 Rz Q% & ()- y510% $& (% *10% $& () -
3(| 10% $&vl(f)relaxmg%&nw Ryp srd grozadined infapplblandd is an amine,
@10%J 816 é&%&ﬁ $10,$ 9@L0% $& ()-4 @10% $& ()- +910% & () -
R+910% $&" ()'°4 Ba|[:bUAI0 F °, 10% ()-z 1094 M& ()-  F10% & ()-
F10%-9g~& () - @10%&&!\/& () @Lloo/éyy& ()- 444466[55|[ bU410 @t
1096V M& g 3 M ()- ° (% &% O)-
10%1 $h 3 ?'hQSQBP?“WEQdeT@ﬁOM Mwbﬁrcgl 7@8 @@mfﬁﬂ@ R 2 Rﬂo%ﬁm () 3
p% S 1010M M %409V M&' ()- Normal" "Heading 13]c" "Heading 23]c"
Headl ng f% "Headi ng 43]c" "Heading 53] c" "Heading 63]c" "Heading 73]c"
"Headi ng 83]c" "Heading 93]c"A "Default Paragraph
Font \' 08?1, QX _adf nt * { MUY@s5F/ | r E%+8. €0268: <>@DFHILNPRTVXZ\ 7" bdf hj | nprt vx
z| ~ ' L5#@nUb\ eThl r Nol f C 1F- nll45F; j!!3%&(*-/$23589;
8>?ABCE/KLN Q( STU1VWV) WRXZZb\ abcheeggkggnhhhlj I npgsv. {}t ~f mexN;, "WaHs . [$
=pU%?X(! nMv1zQ @ant j D #9%), . o/ / 1u1223455 "HEUR ()*+,-./0123456789:
<=>? @GA\BCDEFGHI JKLM\IODQ?STUVV\XYZ[\]" *abc6Ti mes New RomanArl al Courier New'h
Root Ent r yWor dDocunent I"#$UR' ()*+,-./0123456789:
<=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[\] "~ abcdef ghi j kl m10pqr stuvwxyz{|}~
" #$9R () *+,-./0123456789: ;
<=>?@ABCDEFGHI JKLMNOPQRSTUWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~
| " #$9&' () *+, -./0123456789: ; <=>?@BCDEFGH JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi




