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WD 2008/ 002244 PCT/ SE2007/ 000620 | NEW COVPOUNDS : 354
TECHNI CAL FI ELD OF PRESENT | NVENTI ON The present

WO paosf00d2en rel ates to new conpounds of fornul aPCT/FE208%5000620
a free base or a 5 pharmaceutically acceptable salt
t hereof, to pharnmaceuti cal Eornulations cont ai ni ng
said conpounds and to the use of said conpounds in
therapy. The present invention further relates to a

eCRY iﬁm) : reparation of conpounds of fornula
FE@?) angO 0 ﬁ%@ﬁ%?

nt er nedi at es used therein. 10
BACKGROUND OF THE PRESENT | NVENTI ON d ycogen synt hase

ki nase 3 K. ' : ' reoni ne protein kinase
TEQ@H%M@%&%P%MM{“@\E (3), vvh!och are
ThEPOdR thvieytisH R1atdrab n8® ggﬁp&ﬁfds af rRuBhYawHs KEeusa

thin the catalytic domain. GSK3 is highly expressed .

pharmatéwsicelisnaceptablp dalpbereph & pharmeqepticpd forgyuations catiping said
hosphor es. several k ' i : :
co BB ERPE AT I Th SrsST $Ria BB LEhEgl AR hhtion furhe
relgtehpydi oenRase tenstepdraivgatficompourids ofifanmnlaf(Bctndrto Réw
_ (elF2b). Insulin and growh factors activate protein
intpmediafes pseRERH- phosphor yl at es GSK3 on serine 9
residue and inactivates it. Al zheiner's D sease (AD)
denentias, and taupathies 20 AD is characterized by

BACHGRROUND @8cTHRERESHENT BEYNEIQY sf uncti on and

I h f.i bril| . j
RSB e SO L5 0 P S0 v
isog(&lﬁilsém aed {5}; fwgmme% elfabém 1sdy distindDgeérss bnuﬁrehiglkﬂ_ymmdhéggus within

el i eye . cogen, synt has i.nas
e R S NG P SE g B FALE DepEEP g vons
syRORSOEIRE Bhedp8SryldAe Bl GRIRLINALS i R3SRES Al aFlcfEdh ailfoopay

I'n neurons at Sites that are hyperphosphorylated in AD
syishaserpyrugese ¢ghydraghensp hed ¢lprgasian (atiatioa aqt@fv%k (eHi2p)- Apgulin and

for Jm.crotubul . at ' , (Wc .
s el SLA R R o REdh B B e O3 8 bR residue
an@ @stivdtestie neurofibrillary tangl es and - neuropil

threads in AD brains. This results in depol ynerization

of m crotubul es, which |eads to dying back of. axons

AR HEUDIsbdse (BPS USRI, Newhphinksi |11 ary tangles are

consi st ent I% found in diseases such as AD,. anyotrophic
AD & derictesigeEboeignitiveslerlingsehelisereBolygbnelian adgrucagfeath,

S BRI SRR L Bl s P
of sk bveaarin AT ispmolpre bsi iv beliwpd trhecklated. Ghicegen synthase kinase 38
G e R T P o A
associated protein Tau in neurons at sites that are hyperphosphorylated in AD brains.
Hyperphosphorylated tau has lower affinity for microtubules and accumulates as paired
helical filaments, which are the main components that constitute neﬁroﬁbrillary tangles and
neuropil threads in AD brains. This results in depolymerization of microtubules, which
leads to dying back of axons and neuritic dystrophy. Neurofibrillary tangles are
consistently found in diseases such as AD, amyotrophic lateral sclerosis, parkinsonism-
dementia of Gaum, corticobasal degeneration, dementia pugilistica and head trauma,
Down’s syndrome, postencephalatic parkinsonism, progressive supranuclear palsy,

Niemann-Pick’s Disease and Pick’s Disease. Addition of amyloid-f to primary
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2 hi ppocanpal cultures results in hyperphosphoryl ation
of tau and a paired helical filanents- |like state via
w0 pabsooi2en of GSK313 activity, followed by di SPCPSENT/000620
of axonal transport and neuronal death (Imahori and
Uchi da, J. Biochem 1997, 121:179-188). GSK3(3
preferentially | abels neuroRibrillary tangles and has
been shown to be active in pre-tangle 5 neurons in AD
_brains. GSK3 protein |evels are also increased by 50%
hippacdmgal nultiresseslth imhypeAfhopgitorgiafich of ftatl dves paree heldaKBlagents-

i NG s o " Bl B e o G gt and

ne@bn4l)ieaty Fngahbf ane Blckida 30 BivchERasTo7ei 21 P?‘9—1885’|\‘ﬁ§(§[996
93: 2719-2723). Acetyl-Co-Ais critica t

pr %Vﬁlﬁtr?é]éﬁ I%be&fnea@&b?lléwdmgk@ and faseqsn showm Snbet gotive inl nrh-tangle
nelﬁg tAﬁ %raflﬁén g}SK@ %Z%eﬁ%%&ﬁ%r@tafsg ﬂlc {?se }g ggéram t1ssue from

ar event 1 mce show i’ncr
AD pax@lnts Enirtlmnyd)rm GSK3p plnosbhﬁrwlmies@lyﬁﬂatem‘iﬁﬂogﬁn@@ b &6y enzyme

hi show decreased anyl.oid-J3 levels in
in P sl R L P S Sretian of e ' gty GorAcHoshi et
al AINAS BOo6; bemAbry220) AgetyfSo- @%@ﬁl@ﬁ(}&) the Iﬁﬂﬁesm@'ﬁ@etﬁl@hohne

|nh|b|t|on may have beneficial effects in progress
a nggroffansmitiey WlﬂbCOéBQWP fingtogie Piceumnyatiansefsingtleid-Pris ah early event
rr t
in 1§P§ gigs e mﬁ:e@%ﬁx@ glit?%a‘ﬁé‘%ﬂlggﬁp 8{ rﬂ}ﬁlglgf%{ g’frglﬁega 2 @%APP mice fed
withilddbame sha®r destrdasédbarhdoidrfeldivels ﬁﬂh@pxtclamghs ol dekreaed atb3did

a been t key  role . in
oleg e B Y Gt 200 By o G0 " sk atybiton may
ha\fe%néﬁ(ﬁallemfe@ﬁﬁﬁp& ekdibH 4 WdID4Y the R%‘hﬁﬁzte REbE RSodidBiBYith

t, ., PNAS 200 97: 11074-11079) indicate that
’K@EFS d&@?ﬁe\ﬂﬂfl9the§a%e1fﬁé¥f@<b@éhselawsceI | ul ar and ani nal
nDdeIs of neurodegeneration such as cerebral ischem a
or after growth factor deprivation. For exanple, the
Chigriq qnsl dquiaNgsmodagieargtiea Piseosems i ncreased i n neurons

Gr ri? 1h &1id QLQR/Q{I&SJ) he ?I?&é/%(a pathﬁfgl% ll%ise Se%% El}%%la}y akey

t to occur ronic an

role:ilrﬁfeaﬁmsl ﬁlmhala’shd:aﬁ:gﬂaﬁdn\/&“ tlﬁib §£thﬁi'@i ﬁasulﬁJ i e OB infibition.
Par ki nson's Di se trophic | ateral

Re%eer %P%%? Bhatgfral;, HW@OD?% éaey 3 9anhcz® thetre$HE3 feactivity is
incAASkdLih LR ahd BhaD moREN b¥ ne %g?ﬁﬁgﬁtgmtsﬁ&hgﬂe?eb?él 1&:§§mla or

Li thiumwas neuroprotective In
aftqr rgr@@hlfgcthnmttoheF deIreaampht thd aste® sith @hosphsnyldtleﬂ wag 1ncreased

.on GSK3j 3. K30 i h|b|t rs coul.d
n g S S Bl R LR B BRI 2
chroig am@le@em(w ahdrateyeliaas 8Gch MEogAH3 §0crddd, Alzheimer’s Disease,

007/ 000620 _ 3. Bipolar Disorders (BD)

Park mson s Disease, amyotrophic lateral sclerosis, Huntington’s Diséase and HIV
dementia and traumatic brain injury; and as in ischemic stroke. Lithium was
neuroprotective in inhibiting apoptosis in cells and in the brain at doses that resulted in the
inhibition of GSK3p. Thus GSK3p inhibitors could be useful in attenuating the course of

neurodegenerative diseases.
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Bi pol ar D sorders are characteri sed by mani c epi sodes
and depressive episodes. Lithium has been used to
W e@anoBD based on its nood stabilising effectBCT/IER®07/000620
di sadvantage of lithiumis the narrow therapeutic
wi ndow and the danger of overdosing that can lead to 5
['ithiumintoxication. The dBscovery that |ithium
inhibits GSK3 at therapeutic concentrations has
rai sed the possibility that this enzyne represents a
Biodgy Pisorglets @D) |ithium s acti on in the brain
(Stanbolic et .al., .Curr. Bi.ol. (12):1664- 1668,
N Rt e R T S
haGeugh ds&t toateat BN SARME ARG QR cts, ’f—’&ocﬁsadvantage of
30: 1223-1237). GSK3 i nhi bitor has been shown to reduce
lithiveahihe pamey &Pﬂmeﬁ@c Whdew ang theedpnge qﬁowdosmathnb@aueadao

11t1ﬁ|\1€fﬁ ?Igtg)él?zihoﬂe’gﬁ@&g rﬁ?ﬁ%@ﬁ? 1%%% G§%%%gthﬁ1§1§ élbtéc on

conpsrinations bak misththe ppsﬂlhlhmhdtlt]smiﬁ@miﬁeprﬂsen@ eplﬁliy&ﬁrgbﬂ of

di d k' h :
ol 0 SRR T s R R o
Kidie and Mely

st e N

200155 1585 4 BD R it e s m@@e.momm e in

t S d .
T el e S Ly AL G RS A Nevross
2040 2¢@0E $791-6798)t GPKS heebden Iasaomamdmﬂsaspcﬂyma@htsrrcféhﬁd Iny

binE B S B SRR o ol i e Ve o gas, A6 oo

Inhhlﬁtt@d sf@@mg by iHepdiBre beldf tHREaps M RRRAEEH the tRAIASER BPBD as
This study indicates that

n caonpari son subjects
“mﬁ@ﬁF&%BﬁPB%R%ﬂ?ﬁWBP@Q%&“ﬁé@%ﬁh@%eIopnental pat hol ogy
and that abnormal GSK3 regulation could play a role in
schi zophreni a. Furthernore, reduced O-catenin |levels
Schizgpbreépeen reported in patients exhibiting

Ao I T B b G s o ol s and

schidophizfial GEK 3 G4 DT aREAR, sighd PlraRBhdRN c@d&gdefs'o@ RSO Bular
inhibits K3 by increasing ser9 phosphoryl ation

ProgegeBtHfAgaY %WWP@%%W&PH@& ﬁléyllemtet alhim. J. Psychiatry,

20609 iscs a3 Bk ekt b &
11 kol sy R 4000 b
patlgpﬁg han ip @omparm;x sub)j ects CI h& shislytindicdtersthbti sohizdphietiair®slves

| S | taI les via t
TR DT T —
sch&ypllirbﬁls EFurtiedtsref Ie&ﬁdeﬂg détbﬁﬁi 1eveddiBave GBreported in patients 4

| ates and WO 2008/ 002244 PCT/ SE2007/ 000620
exhﬁaltmgp scglrz%phrema (Cotter et al., Neuroreport 1998, 9(7):1379-1383). Atypical

antipsychotic such as olanzapine, clozapine, quetiapine, and ziprasidone, inhibits GSK3 by
increasing ser9 phosphorylation suggesting that antipsychotics may exert their beneficial
effects via GSK3 inhibition (Li X. et al., Int. J.of Neuropsychopharmacol, 2007, 10: 7-19,
Epubl. 2006, May 4).

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

thus activation of glycogen synthase. Under resting conditions, GSK3 phosphorylates and
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i nacti vates gl ycogen synthase via dephosphoryl ati on.

GSK3 is al so over-expressed in nuscles from Type |
waelr@bmoi2e4 pati ents (N koulina et al., D abetesPQDSER007/000620
Feb; 49(2): 263- 71). Inhibition of GSK3 increases the

activity of glycogen synthase thereby decreasing

gl ucose levels by its convedsion to glycogen. In

ani mal nodel s of diabetes, GSK3 s inhibitors |owered
_ plasma glucose levels up to 50 % (Cine et al.
inapitedbest ghycog@0§athasd via d2I0BpIRAHAtorRIGHK ik ahb oyerldxpRtdiSn

2003, 52:. 588:-595). GSK3 i.nhibiti t f b
TN AR O
71pMchitiHeeof GSKB aiedess o detHige Eiyﬁ%gggsyﬁtﬁ%ttfiefeb}ll&creasing

Al opeci a GSK3 phosphor%jates and ades O-cat’eni n.
glucasedgyednlishits conyersion e sbyeegens Intaning) madglksof digbetes, GSK3

. . . _ . t i L LSAt hon oy .
SR PR PRI se RIEELEN 0 2 Eflhp 02 DRRCTRY RS 51
29@3-39ii0f Regret 6L cRinbetes 2093, 5211588-505). GBKSiihleibition may therefore be of

haosphor yl at ed .by GSK3 upder go rocess resenbling
eSS ot SR o ne o Dhecand vbe i Ess ond dobete
ne@bfdilly. 605-14)). 15 The new follicles formed sebaceous

gl ands and dermal papilla, normally established only

i n enbryogenesis. Thus GSK3 inhibition nmay offer
Aldpgt ment for bal dness. Inflammatory disease The

di scovery that GSK3 inhibitors provide
GSEatphosphorydatesarsl degeiitef tateriap-caermie i dnhegfe2r of the pathway for

i bility .of  usi .(GSK3 inhibitqrs.for therapeutic .
o K e TR W g B i
expabssing Natabilisﬂﬂfﬂfb@{eninaﬁﬂﬁ[)%a@&rﬁaf sitéy/ ghobBitbryRR Sy €SI undergo a

Neur ochem Res. 2006, i
Progess 1e5etnpung deuevedwirgnarghogenesiy (ot etrakaCrlbnl 998, 35 (Do Adhd)).

f it [ [ .
T o SRR o AR B ndt apa SEH BALE B B ichep oy
in qrebrpegenesid Toss KB nnldbigion any offeeasitmantdopbadiesd. e
cancer cells and recent data suggests that GSK3b may
have a role in contributing to cell proliferation and

Inflaindtoradispaehways in  several solid tunor types. GSK3

glags an inportant role in several signal transduction
Thedistonpry thitiG¥<3 whibiterfouovide pnthingrmmatay ieffectaihas raised the

posSIBIL¢ M?ﬁsiﬁ%ﬁ@K@?ﬂh s ot %eﬁ;ﬂégﬁ?cgiln?e?‘gﬁnggn NF&EFIP%%%}I? diseases.

defici ent Fs indicate a c Ince
(Maytin ¢t ala Naprdohimamneld 2007k B(8) pat gy J¢p@wey oll. RbsnrdstednBes. 2006, DOI

Al u I re Oncol .. 2006 Feh;  2(1):.91-100.).
10 B S ip oo Aot s 97 5158 St Obisfepa Tange of
conditiohbincludgnaiyhdimbi’ b Disegdent b disokdeyd. val of solid
tunors, including pancreatic, colon and prostate

cancer.
Cancer

GSK3 is overexpressed in ovarian, breast and prostate cancer cells and recent data suggests
that GSK3b may have a role in contributing to cell proliferation and survival pathways in
several solid tumor types. GSK3 plays an important role in several signal transduction
systems which influence cell proliferation and survival such as WNT, PI3 Kinase and
NFkB. GSK3b deficient MEFs indicate a crucial role in cell survival mediated NFkB
pathway (Ougolkov AV and Billadeau DD., Future Oncol. 2006 Feb; 2(1): 91-100.). Thus,
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Bone-rel ated di sorders and conditions 5 It has been
shown that GSK3 inhibitors could be used for treatnent
w@booBoee44 el at ed disorders. This has been di SBCUESE®07/600620
e.g. Tobias et al., Expert Opinion on Therapeutic
Targets, Feb 2002, pp 41-56. GSK3 inhibitors could be
used for treatnent of bone-15el ated disorders or other
condi tions, which involves a need for new and
i ncreased bone formation. Renodeling of the skel eton
GSKS3 iahibgntsimayoinkibis izonveth and swmivabéflsetd hymay,shetadisg pancreatic,
cof{é nes ucchclo as parat hyroid hornone (PTH), | ocal
P '(a gan rostagl andin E2), cytokines and ot her
b| ol ogically active substances. Two cell types are of
i mportance: osteoblasts (responsible for bone
Boﬂ%f’?{ﬁ’t@f]dﬁf”‘&ﬁ%ﬂ’%qoé@él%%ts (responsible for bone
It Kol $E&PHo R that Yisk 3t 116 bltEiAN&ld%A'HM Qﬂ'ﬂ]?lrl]tdOf bone-r late%
ost eoprotegerin regu]l atory stem ory e
disprsiers: &dbis has beenslisetsbdimog. r‘ﬂhﬂblds eha. Expm@gl’nlcﬁrﬁﬁi Thdﬂiﬂ»eu’uc

ol B 1907 4 B PR gt er g B ied o e g bang wlaed

dlsarc&i@airfbﬁ:hﬁ cOH e eWhic R inMaive a hewd BPRSY Qi?dsﬁm%@&d bone formation.
deteri orati on, of bone microarchitecture |ead

Remodplmngd dha,dplsiomring poptinponsirosasacpnirelled; bs’léystmmlqhoelaones such
as Iﬁaﬁr&t{ﬁ t% mn? S’Igl—?)p%o:e'glnﬂgpﬂt(g b S@Bﬁ%lgfdn?gg% %%oﬁfn%gl §Hld other
blOﬂQﬁiWélV jaofiive Pibstatves. rTaqullttype{sfaredmﬁJ@y impomtane: |qste©hlaﬁtl§le

tre eopor sis act to
(relRAS Bl 0P e dSrmle R TR iR Bt HEoTReT Bochns esspmtien). Via the
RANGS RANKdigand bnd Sstdopfdgdhia @eul gy sgstekn ¥kkse Wvd Bell #Bes interact
capaci t%ﬁ{ag i ncrease bone formation woul d be of (reat

o onewap Y (Belb NH, barenidome Jiassetss— lenpne Endocrine &

Mé%\gh@g)lgop@erpgb@ptllggl 1029. enhance fracture healing in
patients. 25 Redent |n vitro studi es suggest a role of
GSK3(3 in osteoblast differentiation. First, it has

cocornti.coi ds inhibit eIJ cycl
0st3i5 oI BANHIAE) oy I50R SUnEB Seap ey i eleroptiopo! bone
mlcﬁuzhrbhlteeturérhﬁd tEiafaiyed Tlibﬁ’@ﬂh%’iﬂtytahﬂ %abﬁr(ﬁ‘fsﬂd Y8t bsRbporosis,
GSK30.in osteobl asts resulting in c-
the&wwm%ﬁmt%&l%lﬁe trratherriphiit bere remrptlmo@/s@n@bm bapg dpranation.

Thd ﬁl%‘/'d)ﬁ'k}t b sTc!ﬁ?reﬁ‘ﬁ}; Sia ;lk& b th& ?{'gi\ﬁh%e@trbg&gt%é‘g%s act to

| evel "are returned to nornm
increasd bsine enksuby mbibiitinghostevckabticydnd eespnion Hit étreadgnized that a drug

2002 277 18191- 18197 S
it sapeETD e Reones Rhmat i uie 5 kit GS Bk agment of
ost@;@btosisla@ evell@B hﬂ\ﬁﬂ’éfh% poeacisl th entdnsé fHidthiedRMing il PhEARE

i n_endogenous (3-catenin signaling activity.” This,
2008/ 002244 PCT/ SE2007/ 000620 6 in turn, induces

ReX nd..protein,.
e o eSS P OSRENH PRRUTRM AR RAGh iy iBes
beeaishowiBihetgleencoBicojuk yshibiRed] cyClerprogtessicdQRBing 383ob184 -

dif er:lc'azlfiation in culture. The mechanism behind this is activation of GSK3p in

osteoblasts, resulting in c-Myc down-regulation and impediment of the G,/S cell cycle
transition. The attenuated cell cycle and reduced c-Myc level are returned to normal when
GSK3B is inhibited using lithium chloride (Smith et al., J. Biol. Chem., 2002, 277: 18191-
18197). Secondly, inhibition of GSK3 in the pluripotent mesenchymal cell line

C3H10T1/2 leads to a significant increase in endogenous B-catenin signaling activity. This,
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5 DI SCLOSURE OF THE PRESENT | NVENTI ON The present
invention relates to a conpound of formula (1): H1
WOR0OBIWI2H4 X 2 2 | INX 4~1 R X R R3 ~N\ N P¢EBE20R4000620
(1) wherein: Rl is selected from sul phanoyl,
carbanoyl, a group -R5-R6 and a nitrogen |inked 4-7
10 nenbered saturated ring which optionally contains
an additional nitrogen, oxygen or sul phur atom
wherein said ring is optionally substituted on carbon
in blyn drices eXprassioRef alkaiﬂlevﬂhex}miatasd hRBEA shd progin; @ hiadked Sf early

i ona en i trog
o RB IR it SleBigg e, Boails RASEBrmgine 2093201 54-
91).(2, X3 and X4 is select ed fromN, the other three Xi,

X2, X3 or X4 are independently selected fromN or
C(R), provided that not nmore than two of X1, X2, X3 or

Rie(b gﬁd]; Ral o or cyano; 20 R3 is

DIQ%L@SQ, F tra ﬁ%r opyr anyf\]l or 4-tetrahydropyranyl,

Thm@s@t mweh‘eort Ei%ahydmompommf forgmtaid):i s optional |y
substituted on carbon by o or rmre R10; R4 is
sel ected from hydrogeny halqlig X\no and Cl_3al kyl ,
wherein Cl1_3al kyl is op 35 substituted with
one or nore hal o; |20 OO 94 CT/ SE2007/ 000620 7
R5 is selected fr . )O
“C(ONRLL)-, -S(&r- nd SOZI\%RlZ) wherein R11
and R12 are |ndep Ade y sel ected from hydr ogen or
Cl_6al kyl and said alkylNis optionally substituted by
one or nore R13; and NS O, 1 or 2, s R6 is selected
from Cl_6al kyl carlroycI yl and heterocyclyl; wherein
R6 is optionally @

wherein:

R' is selected from sulphamoyl, carbamoyl, a group -R>-R® and a nitrogen linked 4-7
membered saturated ring which optionally contains an additional nitrogen, oxygen or
sulphur atom; wherein said ring is optionally substituted on carbon by one or more R; and

wherein if said ring contains an additional nitrogen atom that nitrogen is optionally
substituted by R;

at least one of X*, X2, X* and X" is selected from N, the other three X', X2, X or X* are
independently selected from N or C(R®), provided that not more than two of X!, X% X3 or

X* are selected from N;
R? is halo or cyano;

R? is methyl, 3-tetrahydropyranyl or 4-tetrahydropyranyl, wherein the tetrahydropyranyl

group is optionally substituted on carbon by one or more R'%

R? is selected from hydrogen, halo, cyano and Cy.salkyl, wherein C,salkyl is optionally

substituted with one or more halo;
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substituted on carbon by one or nore R14; and wherein
if said heterocyclyl contains an - NH npiety that
wopasogRm i s optionally substituted by a gr oupPGESEWDEEW0620
fromRLl5; R7 is selected from hal o, cyano, hydroxy,
trifluoronethoxy, Cl_3al koxy and Cl1_3al kyl, 10
wherein said Cl_3al kyI is optionally substituted by
one or nore halo; RO is selected from hydrogen, hal o,
,cyano, hydr oxy, am no, Cl_3al kyl and Cl_3al koxy; R,
R’ @lested fR14-Qr; eC(O)deﬁ@)ﬂbmc(go)umlé)e,t-sco)t-raammmwz) wherein

6 | kyl
R GRS peeblocally s refitReinpes e Ccllonmic s bstrie
oplibhallGksulssititad Hy2@18 dt@nore BL: 6ad K@oy bagd no,
N- (Cl _6al kyl ) car banoyl , NKI—(Cl 6al kyl)) 2car banoyl ,

Cl_6al kylS(O a V\hereln ais 0to 2,

RSN “ﬁ%@m@q{&{ b? ‘ﬂ+y‘? Lam g 1'\4’}fd(h€1;efcgcgh§ %%F’e%'n ROADY nally
subi;éltlmd}uy@lﬂgdn bycmmebo(ry)mé RI*Cind3@hdeyin -1R’hﬁi heterocyclyl contains an -

etero 1C1 3al k car oc cl and ,
NH S  mioeR 5 el hersiet bRy Sloshaeiosisd fom B
|ndependently of each other substituted on carbon by
r7QNe, or nore R20; and wherein if said heterocyclyl

R’ isselestefdronphalaggyang, hudipxy feiflueromebigen Gisallspry il ilsglyl,

R16, R17,
VAP LSS oSS LA T S
-N(R22) -, -C(O-, -N(R23)(Q-, 25 C(O)N(R24)

) b T ST 53

hydrogen and Cl.6al kyl; and s is 0, 1 or 2; R8, RI15

12N are i ndependent 'y sel ected from Cl1. 4al kyl ,
R ET t?gg‘ﬁ:l | %€ indegendenidy salsrted frem halogearg, hydrazwcanaing] sulphamoyl,

kg R e T S e R

Cu. ﬁﬂéﬁélp}élﬁm@m Ny(Cosalled jartatrtogt, NibiyChelkypléadieahdyy, C;. 6alkyIS(O)a

R R Y T S A o R e S

sallyicidgtenslamioy cabbEelye, dlefdmyb@alc@ﬁbogwel 3a'11&51101@x

BT g LA o S e

14@&@9&&& ' 2.
SO pndR LR s AT AP AR e
if sgdfhp@éocmdybccmrauas th&iﬁmncaelmthza Inityogeaie nse@haﬁxillgz sa'asitituted bya

28spect of the present invention rel ates
gro?%%l&?édfr%%d ’of formula (1), wherein RL is a group

-R5-R6 or a nitrogen |inked 4-7 nmenbered saturated
RIS R AR R PR LSttty selected from -O-, -NR®)-, -C(O)., NER®)C(0)-,
-C(O)N(R?)-, -8(0)s-, -SO;N(R?)- and -N(R?9)SO,-; wherein R, R?, R, R? and R%
are independently selected from hydrogen and Cy.¢alkyl; and s is 0, 1 or 2;

R®, R' and R* are independently selected from Cj.4alkyl, carbocyclyl, heterocyclyl, ~C;.
qalkylcarbocyclyl, -C;.qalkylheterocyclyl, Ci.4alkanoyl, C;4alkylsulphonyl and C;.
salkoxycarbonyl; wherein R®, R'> and R?! independently of each other may be optionally

substituted on carbon by one or more R*’; and
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10 contains an additional nitrogen, oxygen or sul phur
atom wherein said ring may be optionally substituted
wo@mosataen by one or nore R7; and wherein if sSBCTISEIONT000620
contains an additional nitrogen atomthat nitrogen is
optionally substituted by R8; at |east one of X1, X2,
X3 and X4 is selected fromM, the other three X1, X2,
X3 or X4 are independently selected fromN or C(R)
rovi ded that not nore than two of X, X2, X3 or 15
R*%andsRd amsihdependently seledted Ramilald) amopmycw@n fnﬂdaﬁomahoxy,

R A LTS DT R A

meZig A8 o P3th ARRind! difts 1o, F&f}ethﬁaﬁﬁioeﬁk@d dify3iphony! and
hydrogen hal 0, cyano and Cl_3al kyl., wherein said

phesylzal’kyl is 20 optionally substltut ed with one or
nore halo; R5 is selected from-0-, -C(O)-
-C(OO0,-C(ONRL1L)-, -S(Or and -S@N(RlZ)-; wherein

as Rirea hzbeR1 2 pharmacadepinatenpthlyic st theteofl f r om hydr ogen or
Cl 6al kyl and said alkyl is optionally substituted by
one or nore R13; and r is O or 2; R6 is selected from

Onehsfeat fithe padnd @8XalioH reRBA tH 8 tonmPGHEl oY o rmMET L he

1opt| onal |y 25 substituted on carbon by one or nore
R gragroypaRuRe et AltiopestinkedHet membyretl yatul@tﬂdtrmgrvﬁudnopnonauy

t ed
bl EASHS B 088 BRI L0 A 2
OPEBQI@HE subisfitivesion cartranfyume @[TBIOIMDRK/, anC¥vhaeikifxaid aing contains an
ad(%t} e n@)tgglaatfggﬁh%éﬂ%(?g%m ]fwaf?liykgluéglt}@g Et | @2 ta leldyf rom
at ]hm bﬂ@@fﬂXl D(éj XZ3 arelyxhi@ selboted 8¥M.N, e SBibiitee X dx?, X3 or X* are

3al kox R10, R13;and R14 are inde endent
lnd&%frnéeliﬂéfors @Eﬁ%mbfor&;@ﬂdﬂowgl@ithmot merndan to @ﬁ%nﬁy; X’ or

X* G BRLI ImonGY; 6al koxy, Cl_6al koxyCl_6al koxy,
, N (Q_6al kyl )am no, NNt (Cl _6al kyl ) 2ami no,

R’ ghafadicyanyl ami no, N (Cl_6al kyl ) car banoy! ,

N TR TR TR T—

sublkhtﬁﬁd dBalakoh b lonb bamew R'UNN- CL_6al kyl ) 2sul phamoyl a _
6al§ uI phon | ami no, carbocyclyl, heter ocycl yl,
regenhal Q, RY#wo and C, salkyl, wherein said C; 3a]ky1 i8

ot'ﬂﬁﬁaﬁ mﬁmea%mw' car bocycl yl - R18- and
P het eggocycly V\Ihmedl}%lﬁal;llo’RIO R13 and R14

R’ isrselepled dont 107, ﬁ(oéaﬂ((bﬁh%(OiNﬂ{Bpg—lS@)}l dnd -SOfEN(le)Ugtvelﬁbrem
ne an in.i S
R R e er e R R Bt ol e srig g s

optﬁmh]llyonﬁlsﬂmated&iybﬁﬂe ok tHofR Byand 1g§ 0Wp2sel ected from R21;
R&IZ and R19 are |ndependentl sel ected from
R® 1s(§electe

rgglz()}malkyb(cg)bocych(l RQ§ hgtgpcyclyl wherein R® is optionally

substituted on carbon by one or more R'; and wherein if said heterocyclyl contains an -
NH- moiety that nitrogen is optionally substituted by a group selected from R**;

R is selected from halo, cyano, hydroxy, trifluoromethoxy, C;salkoxy and Cy.3alkyl,
wherein said C.alkyl is optionally substituted by one or more halo;

R’ is selected from hydrogen, halo, cyano, hydroxy, C;.3alkyl and C;_salkoxy;

R', R" and R are independently selected from halo, cyano, hydroxy, amino, sulphamoyl,
Cisalkyl, Cy.alkoxy, C;.¢alkoxyC;.salkoxy, N-(Cy.salkyl)amino, N, N-(C;.¢alkyl),amino,
Cisalkanoylamino, N-(Ci.alkyl)carbamoyl, N, N~(C;.¢alkyl),carbamoyl, Ci-6alkylS(O),
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-C(ONR24)-, -S(Os-, -SE2N(R25)- and - N(R2) S02-;

wherein R22, R23, R24, R25 and R26 are independently
w@edoeoords from hydrogen or Cl_6al kyl; and s i sPOI/SH200T/000620

2; 10 R8, R15 and R21 are independently selected from

Cl4al | cyl, carbocyclyl, heterocyclyl, -d _

4al kyl car bocycl yl, -Cl_4al kgl heter ocycl yl,

Cl1- 4al kanoyl Claal kyl sul phonyl and Cl1_

4al koxycar bonyl wherein R8, R15 and R21 independently

whefeira st toﬂhb’r(&tmlkﬁbumhmoﬂaﬁllmcl salibg), sulpiagtbyf T, car bon

el IRy o m@af@mzyﬁymﬁ%‘: e hoxy.

hetbfoclEliyid, bakareet h Mzirbo@'é]y‘l‘-q{m— AR hé‘t’eﬁocfél °_; RIRAY R, R™ and
gycl opr, opyl %%c obutyl”, nethox hoxy 0,
PRANGGHL ﬁé’ eqahipfhes memptloaalbmuhwaw (83¢) Carbolebh yhfatm mae R

anmé{xlemq? gaﬁfla%ﬁ]og}%ﬁr&gﬂt%ﬂug laﬁsNﬁl I’Jo?e‘?% H‘l%? l%tro %%1 is optionally

phar maceuti ca acce
Summwlwseagrbepaédzoeﬁd,frmﬂ&‘ate or sol vate of a salt

8 of f th d th
R R T B e lenty il SR L0 D - e (GEaRGRE REO)-
'C@N’(R%Pn's(@)sa -SQENGH%)V gnd NRBNSONOwRE LR, Q{B @K?st and R*

ther aspect of the present invention rel at'es to a

areCtB Smtlbpelqecé@q@q)ra h(yqil)ogelwmre@maﬂcy];;Qnd sis hdlww?2; 25 Yet
R® GI(“@taﬂ(?Rzlﬁquﬁg%peﬁéeinﬁp??])ggt&?;ﬁgﬁl d? Xﬁc% cﬁ%o@% lfi“he%erocyc%ll -Cy.

‘conmpound  of
saliyearbenyclyb péciaﬂ«ylhetdnmwmiemaﬂcaﬁnyerﬂmﬂky ]Bﬁlbhdi@fb atdCa

of, for

4a11§qxtye?rg%rﬁf)]f d)}/lbersvp g,y]?ls %p& ﬁetlﬂ%pen {3 @Ig ggc@@ﬁ?gf may be optionally

subSEitAcaQAod BY&R0 or Adre®Y'; ot her aspect of the
gnt inventjon relates to a conpound of formula

RZd(O%n)isR whieirdependently seleciad faeye haler cyeno,dwidkopy, triffverogiethoxy,
: I 0 u
N 3P B ALY SRR R oSS Chpons
methylesning, ethylaRdne,sliGithghatuyd, diethytamind mepyl ﬁll(ﬁﬁh)}tlbl&phonyl
ient of the se i.nvention,
o SERCHAPRE oB BBy St of Ry f eicBipsablo oo, solvte
or solve@ndfiaaalt thdedfs trifl uoronethyl. One aspect of the
present invention relates to a conmpound of fornula

(), wherein R is -C(O-or -S(Or-; and r isOor 2.
AnggP 211 gF Mg c<§ R8s 6780 ?fe'ggrﬁﬁn\%gtl&hﬁrﬁ)vg g%%?erﬁ% m!hpo\{ LR ot

IS -C(O-. According to one €
GSEBés edditiomtoerseleotive inkipdng;effacicht GSKS. 2. 10 One aspect
of the present invention relates to a conpound of
formula (1), wherein RS is -O

Another aspect of the present invention relates to a compound of formula (I), wherein R? is
halo.

Yet another aspect of the present invention relates to a compound of formula (I), wherein

R? is fluoro.

Another aspect of the present invention relates to 2 compound of formula (I), wherein R is

4-tetrahydropyranyl or methyl.
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or C(OO. Another aspect of the present invention
relates to a conpound of fornula (1), wherein R5 is
WO 008QIAN(R 1)- or -SO2N(R12)-; wherein Rl11 peSRDR7/000620
are i ndependently selected from hydrogen or
Cl_6al kyl . Yet another aspect of the present invention
relates to a conpound of fodfiula (1), wherein R6 is
Cl _6al kyl or heterocyclyl; wherein R6 is optionally
substituted on carbon by one or 20 nore R14; and
Yelvhmthérratspa‘ct sfghelplesdng inyelytdﬂn)aielate@ ('] abmﬁp@.md-olﬂlfbmmw (@), Wherein

t t j t .l Tt b
RSOt oF Rkl hoarit Sre o atikg! o et enshs asa e T s or
md26 BSIENA cdorueNto &ﬁ,enﬁ)@aﬂaeﬁﬂ-oﬁﬁé fdekerdt Méﬁﬁ&}y R 159@:1@!11@

but an- 2-yl ut an-3-yl, propan-2-yl tert-butyl:
Acserdinedp apother eavhodiveant atie @rq&@rﬁtm‘@mwméi b5 eyt According to one
el cted from
enb BB o1 ?ﬁ@hoﬁ%ﬁ%ﬁ RO Ifinh o3 gl
pyrroli d| nyI azeti d| nyl, 25 piperazinyl, ,

T B e TR O

-C@t&r-l@?ﬂ yld 1 i§ 09eb eAERIhE RIBrRIcBRolBhdNY bf the present invention, R
1 dinyl, azetidinyl and piperazinyl Accordi to

. rrol ng
is dﬁ@ )eABERIIRE 4 owstenpiedipens o6 fhe presortrinyention R )-sand r is 2.

Cl _6al koxy, halo, Cl1_6al kyl, 30 carbocyclyl,

het erocycl yl and N, I\I-(C1_6al kyl ) 2am no; wher ein R4 is
Onepspeshell thy presdis inveuntiedelats teactmpodnd of femmia @) kdefRAOR’ is -O-

WOS/ 002244 PCT/ SE2007/ 000620 11 According to one

odl ment of the present invention, R15 is Cl4al kyl
or carbocycle; wherein R15 is optionally substituted
on carbon by one or nore R27. One aspect of the

Angthegaspectiof fismrpssat lfl‘éffnélpé selates i@ acesvpoundioblormigle () ‘aherem R’is
-C(dgN(R‘A'f‘ %@zﬁﬁl? ? e m?R14 3l %{hz argﬂl(él O%\‘Ql%&% }ﬁsei%%te

tionally subst on car
hydvogor aihgalkel. one enbodl ment of the present |nvent| on ,
R27 is hydroxy, halo, ethoxy, nethoxy or phenyl.
Anot her aspect of the present invention relates to a

Yecmﬂﬁwﬂ asheef offtkx pradent inbentiopi€lhek b Akordfbun8d8 torRNB (Bf wherein
X3 and X4 is selectedfromN the other two X3

R i Cocalleg} & hetfaieqyelybierhersin RS & entiosallst subptithied on @empn by one or
mo@&ﬁm sHdendr Qn%@%@égn 1 Lofhink Er? I@lﬁeﬁuﬁ{é% %ﬁ]{)ée%rfs

of X4 1s N er aspe resen
0pm<maHy1 smhshtut@l f&’t%gom};os%cmdrfpnnnl iRdS @fccrdingitd ane( ¢hbodiment of the

n.. 0 f | ugr onet hyl
e RSB St S o BF BT Ash bi YobuisS L ereshor
tertduty N B c@Vr&BE s arofhee BinbedimeCofithe pésHn® ﬁﬁ/@ntloﬁc R4 HLtBYcy @yl is
one enbodi nent of the
selected from morpholinyl, homomorphohnyl piperidinyl, pyrrolidinyl, azetidinyl,
piperazinyl, , homopiperidinyl and homopiperazinyl. According to yet another embodiment
of the present invention, said heterocyclyl is selected from piperidinyl, pyrrolidinyl,

azetidinyl and piperazinyl

According to one embodiment of the present invention, R%is Ci.salkoxy, halo, C;.salkyl,
carbocyclyl, heterocyclyl and N,N-(Cy.alkyl),amino; wherein R is optionally substituted

on carbon by one or more R.
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present invention, one of RO is halo. According to

anot her enbodi nent of the present invention, said
whmados/0024c£hl oro. 20 Ot her suitabl e val ues of RIOI/&E207/000620

for exanple fluoro, cyano, nmethyl and ethyl and ot her

suti able values of Rl' and R12 are for exanple

hydrogen and Cl1_3al kyl . Onelaspect of the present

invention relates to a conmpound of formula (1),

wherein R is a group -R5-R6; 25 at | east one of Xi,
Acxording3o ane en{dodimentaifalt pIdseht mner[ﬂ,ont RE ioCheikyl br eueba@cle

3 .0r selecte ,rom N or
Whéfe'ﬂ}f’s g7 brricaaly Sins SR bn Y ghe P{}\Bw{ﬁdRm X2, X3 or
X4 are selected fromN; R2 |s halo, R3 is nmethyl or
4-tetrahydropyranyl; 30 R4 is Cl_3al kyl, wherein sald
Onepspest phthe press invisniaen splatastie o compemdif forme(b whersieR’ is C;.

4alﬁﬁ:, ect% %92{21/“% Ab%)&?%ﬂy%ﬁ&%?\%%cgglg 9&%218}3@% In?ore R¥.

Aw@(d(h)gto ond drnbﬁﬁﬁlhhtl%fﬂ)e presshemeémion RR*is aydkoﬁjl,ﬂla&f ethoxy,
med depenﬁen Iy sel ected from hydrogen or Cl_6al kyl and
§5V305P is optionally substituted by one or nore

R13 and r is 2; R6 is Cl_6alkyl or heterocyclyl;
wherein S optlonally substituted on carbon by one

Angther sspﬁﬁrOé thepreseahigvepion a¢lafes fo aseampotiad ef tepulayl), wherein at
leaSORHRIF RS )@“anb aNeHis TOL&LY 55 A 1 C’t i d&tﬁ&gc% I%izs X &85(:‘ é)lréallxcle}gendenﬂy

substituted by a group se
selpstert SromiN or CER). g ccRtling to ope bmbodichehit c&ﬂ“thehpﬂemnt invention, X° or X*
1 6al kyl, carbocycle, N, N-(Cl_6al kyl)2am no,
eterocyclyl and Cl_6al koxy; wherein R14 is
optionally on carbon by one or nore R20; 10 R15 is

4al kyl or carbz@gcle wherein R15 is optlonakg% _
Yeé Em)él%qr pinestrfdhe pras HWqu_f)lﬁéla@ﬁ to freerapqeat of k), wherein

R’ Wyd%g%n'tﬁgtﬁﬁeﬁﬁﬁ\%ﬂrﬂe rh @lhggdeg%g&%?hgﬁ RELPAX to one

et Hoxy, and er aspec prese
emnbndamnﬂ ofrihe Hbmmvbmimn, BisphydrogenfAdcording @ o@b )smwa@nenmf the
| eas

0. one, of. X1, , X3
pregin o QuP bR D e S i BRbhar Sk eimcnic! bpresens
mv@ﬁuaﬁ%aﬂﬁa]bn@aﬂ@fadent ly selected fromN or C(R),

provi ded that not nore than two of X1, X2, X3 or X4

are selected fromN, R2 is halo; R3 is

Oty iR VA RBYK B fop Rarhte fhord?
b SRR ol e LA By s

sut@ble \hblee pﬁRy @Insi [R, ath Eoresxample hsfdrorgeﬂn eicCoalol.yl

contains an -NH noiety that nitrogen is
One aspect of the present invention relates to a compound of formula (I), wherein
Rlisa group —R>-R®;
at least one of X', X2, X> and X* is selected from N, the other three X!, X2, X3 or X* are
independently selected from N or C(R®), provided that not more than two of X, X% X3 or

X* are selected from N;

' R?is halo;

R is methyl or 4-tetrahydropyranyl;
R*is Cisalkyl, wherein said Cysalkyl is optionally substituted with one or more halo;
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20 optionally substituted by a group selected from
R15; RO is hydrogen; and R15 is O 4alkyl. The
w@e@smem244 nventi on al so provi des a conmpound SePEDSEI07/000620
from 5-Fluoro-N[5-(nethylsul fonyl)pyridin-2-yl] -4-
[2-methyl - | -(tetrahydro-2H pyran-4-yl)-
1H i m dazol -5-yl ] pyri m di n-22am ne hydrochl ori de; 25
Azeti din-1-yl-[3-chl oro 5-[[5-fluoro-4-[3-nethyl-2-(tr
| fl uoronet hyl )i m dazol -
Ryi$ gqmqtadrﬁ(unrgz-cqu)anccm]@y;G(d»)Neml)yl ]Sf@);—hmde&@zN(Ru) wherein

R R BsnsrByierly seleeted FoRavchel o Gielohendidatpy s
optiériadlly Isabytitited b}%ﬁeﬂ% m@dte RIYdnkr is 2;

¢1H-im dazol - 1 yrim din-2-am ne hydr ochl ori de;

R°Ng Csealifl oF laﬁt@ow Pewhatein Jyom@mw@nwbpwted@mwa@y by ote or
mc(ré- ﬁ%‘t gh&rﬁl%yél 1%%(1 ﬁ@t&@éﬂ%&l P%tjg e[t%that nitrogen is

OptIQIralllmsub@tL(tgﬂ mes gudup selecteglfrmarwanyl ) pyr i din-3
9 S-fluoro-4-[ 1-methyl-2- (trifluoromethyl)-
R i{f}%dﬁ?gfgi% al@ yl ] pyrim di n-2-am ne hydrochl ori de; and

lesel@&&ﬂ 60, E@IJIEEZ&WJCQQQQ‘Z@I (C]1?i;a1kyl)2ammo heterocyclyl and
{95 Chl or o- 6;,( erldln@Lglcar onyl ) pyrE in-3 yf%
Creallsese Wherein R (¢ ﬂ%‘?ﬂ*@ﬁ@rlbf@l q\hyaene or more R

R, %];ael'é% Gy Tchibptt e TRLIM Rl tBhdlRy thg)ggt&yedloayc%fb%%wné or

y roc rlde or ot cal
moaeBe pabRE agd R 9r@mde1v®de1tthszeiecteﬂé‘rcm®ﬁalo rﬁetﬁdﬂ:@f pthesgnhd
;(entl on al so provides a conpound selected from 5
‘uoro-N- [ 6-(nethylsul fonyl)pyridin-3 -yl] -4-
[2 met hyl - | (tetrahydro 2H pyran-4-yl) -
1H-|mdazol 5-yl ] pyrinmdin-2-am ne; 5-Fluoro-N

Anpther a5pehof fia RSPSﬁéfrla‘ﬁqﬁwn r@;latye@rm}nopp@/ pf fgrmula (D(herein R is

a grc?a [—3{: gE:t %t}’lkas't c_)I(et cﬁ{}flagaz oI IT selected %om I\E the other threiz§ X,

X @r gmlodeme{lf&‘—n[ly éelncﬁtdwﬁrblpll‘belr @QR ln plre\ydiedahathmnmlo}qomn o of

Bl
Xlg%—l-’ B%/ér%nﬁf{'eﬁeyeﬁfaﬁom Na 013 {%g] ByHieteydionraline: N
R* EsﬁCl(gAIZk@I iRdiig-ckoy bﬁ&(@ﬂné’ﬂd) -IS!ZEN "By Band r is 2; RS is Cy.ealkyl or
1, fluoro4&2 nmet h - tetrahydro 2H pyr an- 4-
het?’iof ok PTG pai h‘;IFl]OﬁWerﬁOmaﬁlszmaN% anoiety that nitrogen is

optg(gl_aﬁ Elgc%égﬁigé_ﬁrﬁﬁ rg %%’e’lé&e tfg%nrl R y(lj{r is }gﬁ%ﬁ?n’ and] Isls i, Creaalkyl

dazol -4- 15 yI] pyrimdin-2- yI} am ne;
Thégregnlﬂﬁ{vgpﬁlo 5?’ {TR%%"?} ??azc‘ﬂ%et r glgtg pyran- 4-yl)-3Him
5- mmww@lymmmonylwidln a:yn]ne[z MNefiyl- mteaaWdr&zh.pyran-4-yl)
(oxan- 4- yI )i mdazol - pyr

H{ | uor 0-.4-[ 2- et
1 Hiigpidazol- W]HYFFH@}H'Z RP’HWJW‘F cBlaridgi ne- 2- car boxam de
Azetidin-1-yl-[3-chloro-5-[[5-fluoro-4-[3-methyl-2-(trifluoromethyl)imidazol-4-

yl]pyrimidin-2-yljamino]pyridin-2-yllmethanone hydrochloride;
N-[5-Chloro-6-(piperidin-1-ylcarbonyl)pyridin-3-y1]-5-fluoro-4-[2-methyl-1-(tetrahydro-
2H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine hydrochloride;
N-[5-Chloro-6-(piperidin-1-ylcarbonyl)pyridin-3-y1]-4-(1,2-dimethyl-1 H-imidazol-5-y1)-5-
fluoropyrimidin-2-amine hydrochloride;
N-[5-Chloro-6-(piperidin-1-ylcarbonyl)pyridin-3-y1]-5 ~-fluoro-4-[1-methyl-2-
(trifluoromethyl)-1H-imidazol-5-yl]pyrimidin-2-amine hydrochloride ;and
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20
(3,3-Difluoropyrrolidin-1-yl)-[5-[[5-fluoro-4-[2-nethy
WO 2@80aean- 4-yl )i m dazol - 4- PCT/SE2007/000620

yl ] pyri mdin-2-yl]am no] pyridin-2-yl]methanone;

[5-[[5- Fluoro-4-[2-nethyl -3-(oxan-4-yl)imdazol -4-yl]p

yrimdin-2-yl]am no] pyri di nd2-yl]- (3-nethyl- |

- pi peri dyl ) met hanone;

5-{3‘%5 Fl uor o- 4-[ 2- net hyl - 3- (oxan-4-yl )i m dazol - 4-yl ] py
N-P5rGhilgrons- ﬁplyq:de;mlrpdc}aIMrﬂ‘@Pj’I}dm—Bl-yl]ZS—ﬂuoro 4-[1-(tetrahydro-2H-pyran-

Bt ARV B epine tensblorcr 1 ) p

or ymemldrmac%uuéa]ll&mbmla@WQaﬁi &Eeeyﬂa];es thereof.
[4-(4- fluorophenyl) 1-pi p eridyl]nmethanone;
(4- Et hyl pi per azi n-

The }ﬁe)ser[t%v[ehéozf Alk,’c%favi]‘!iei Qc(rﬁg;jd% e&9<32<§ 24-yl)indazol - 4

met hanone; 30

rirm | n
S Rprbi- fmmylazfmympmn BHEL- &-fﬂeﬂm-m-(tbn{aaymwyr&-@@n

b daz yr| m di n- 2-
I%W%a%"%%ﬁ?}’m& GRS a{/‘?/ et hanone; WD 2008/ 002244
5- W@Eb&E@WZ@&Eﬁ@@era&ﬂa— Dcarbon I]Fyrldln- -yl}-4-[2-methyl-1- (tetrahydro-
5-fluaro-4-| 2-net (oxan-4-yl)imd

2 -Pztfr%ﬂ % éﬂ)r]lfkﬁgra‘idﬁzoi S pzr@mme
S I B
2Hypyram-4iy h=12-midazaldef jpyrinddin-22anying -

PR o O DBl s ogreste L2t by 2fpgan-4-

y)3ti-midazol B-W]p]yamdm]zmm@u n-2-yl]- (4-propan-2-ylpip

(6- Eﬁlﬁ’l{%%nﬁ“é% A4 f%ﬂﬁ&%ﬂ-mth(vbiéwmhxdrwmaaaﬂzﬂb -3H-igtidaggl-4-

y1] bffﬂn‘i’dlﬁl-‘zzyl}’-]a]nuﬁem noj - N, N- .
| propan- ri di ne-2- carboxam de; (2, 6-Diinethyl -

{5- Fluofq ﬂyéz-mp;hy)l 3[—8/ etfahydro-pyran-4-yl)- 3H—1rmdazol -4-yl]-pyrimidin-2-y1}-(2-

et hyl - 3- (oxan-4-yl )i m dazol -4- 10
me{h? %wﬁm éﬁl ﬁng’m no] pyri di n-2-yl ] net hanone; 5-]

N- EELE&IFB-{;VbSQE%ﬂ{l(ﬂﬂ%IQhMbthﬂ 3-(oxan-4-yl)imidazol-4- 1]pyr1m1d1n-2 1Jamino]-
dazo| - 4-yl ] pyri mdin-2-yl] "@am no %

N‘Paﬁgpaﬁgwémg%qa emistleg ar boxani de; [ 5-|
G, 1- ﬁlfﬁioWnyoﬁdfr@r.?ﬁl[le)f 3= f'ﬁlo%% —me(.%h)’a" {Eﬁgﬁé% 111411d3$£<1191y rim

am nol pyridin-

yl]pymémr%yl%!a)rmo]mndmez ylﬂmethanone

[5- [INJ' EI'L{S}/A 452111[631 1-3;(%;(%1 4 %F)Hgﬁae %tél] 321-y1]gpy$1m1 n-2 -yl¥an)uncr)ﬁlp 3330 2-y1]-
(3- mﬁhjrlyl-pxpyndyd)mahﬁmaar boxam de; [5-]

5-[[; g*lﬁérgorﬁ%]-lgﬁt& YA hp-lérﬁ)u(@?ci(p{%?lﬁ ¥ é}%{rpﬂ%agglll]arim%l] ]Z\ngtlhg/r{-N-
propadl POI-HEHdidIBIhBBLNE de;
[5-[[5-F1uoro—4-[2-methyl—3-(oxan-4-y1)imidazol-4-yl]pyrimidin—2-y1]amino]pyridin—Z-yl]-

[4-(4-fluorophenyl)-1-piperidylJmethanone;
(4-Ethy1piperazin—1-y1)—[5-[[5-ﬂuoro-4-[2-methy1—3-(oxan—4—yl)imidazol—4-yl]pyrimidin-?.-
ylJamino]pyridin-2-yl]methanone;

(4-Butylpiperazin-1-y1)-[5-[[5-fluoro-4-[2-methyl-3 -(oxan-4-yl)imidazol-4-yl]pyrimidin-2-
yl]amino]pyridin-2-ylJmethanone;
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(4- Benzyl pi perazin-1-yl)-[5-[[5-fl uoro-4-[2-nethyl -3-(
oxan-4-yl)imdazol -4-yl]pyrimdin- 20

waz2qoBpenzino] pyri di n- 2-yl ] met hanone; (4, 4- D f1 uBCDSEL007/000620
-pip eridyl)-[5-[ [5-fluoro-4- [2-nethyl-3

- (oxan-4-yl)imdazol -4- yl]pyrimdin-2-yl]
am no] pyri di n-2-yl ] met hanoné4
N- Benzyl -5-[ [ 5-fl uor o- 4-[ 2- et hyl - 3- (oxan-4-yl )i m dazo
| -4-yl]pyrimdin-2-yl]am no]-N
N-Bihyh a1hE528ydre-gy[ 2 inakitind-32¢ox an-B.of i dd €61 - 4251]pyr1m1d1n-2-y1]armno]-N—

Fl 4- | - 3- 4-yl dazol - 4-yl
R e st A eV L R
[5-([3-Fresbyl [Qﬁrﬁélihifl)ﬁgd}daﬂ-mbﬂ?l@n@a 1b4 9P]§I«}Hf n-2- -2 szfnollpynld]_n-Z-yl]—

[ 5-1. 5Fluoro4[ oxan
(1‘9113? Himethangpe:ani nol pyri di n- 2 yl]- (4 fI uor o-

SR P R R - imidazoly oyipidy 2y leminolpyricin 21
(4'P(0@x1a-ﬁ-}dp1y¢r}tz_imld§d)zm)éthafhoyd:] pyri m din-2- 30
(o BRI Sl 3ap Gy D o) S iloviimfcopr ool v
dlpkébaﬁﬂ-ﬂyﬂyname(pé@libﬁnﬁ(ﬂe\' m dazol -4- yl ] pyrimdin-2-yl]
am n%%z%rl di n- 2- { nmet hanone WO 2008/ 002244

bPRSTAERD [E5luqrq-¢y st Fylonmt-AypjmBlagol-4-

yl]ﬁﬁ‘ﬁdﬂpé 9“%'{%}@%?@-43 Xﬁnﬁe {hasenchi di n- 2-

5- [Bﬁ fhm%@llmethwbﬁ-;(banyﬁlf—ykjmméazﬂl -4l Jporimidigle ylJamino]-N,N-
nmet hyl - 3- (oxan-4-yl )i m dazol -4-yl]p

leLOPYEmi’}ﬁ’il‘g‘“ezng bﬁﬁérﬁlgf’pyrl di n-2-yl]-

5-[[8-FidbrblaL[0s 1
[ [[5 PF[ 5 Ly é??“?l%}‘ﬁ% n%ﬁ%&%ﬁxﬁﬁm%@? %ﬁ?ni]gg?gmo]f yofin2-vll
%‘Fﬂlﬁi‘ﬁlﬂ’-“@r dyDmgiharansyri di n- 2-y1 ] -

N P B B Al oM kAR BB oL iowpipidin: 2 yHaming LV
meﬁlz/bpymdwet 2-oguboxardide;- 2-

[?]:é—b}l n%é?%@%t%&%ﬁgzﬁgg:y&lﬁ@?;@ﬁ ¥’l m15hn52 Fl]ammo]pyndm 2-yl]-
(4 I[n@thf/] u@[pérléylbrﬂetﬁﬁiom!' 3- (oxan- 4 10

dazol - 4-yl rimdin-2- 1]amno]pyrldlneZCarbo
Eléperaqrgl-gl)fﬁSr[E%/ ﬂycpro 4-[2-methyl-3-(oxan-4-y1l)imidazol-4-yl Jpyrimidin-

- hyl
yr]w%ﬂmmz%ﬁ“n%&%nﬁ%eu?r 3 I ]4D£/r2| &efm % 23yl ]

4, éhlgnﬂ:ww@mﬂylz-{ﬂusmdnane[aenetwmwxan 4-yl)imidazol-4-

f 4-y dazol - 4-y!
s¥idin 2 Y P e Bk BeD. car boxyl at o: 15 > T
Bfameym[[s -ﬂlmisd 4{Bnetlyenqofm4 §r)i‘dnﬁ&z'o@zﬁlyﬂp%nﬁ%mﬂ-yﬁan{lﬂaﬁ-N.
| )i mdazol -4-yl]pyrimdin

PIO%IT%\‘%{HH]% #arhozangideinet hanone;
5-[[5-Fluoro-4-[2-methyl-3-(oxan-4 -yl)imidazol-4-yl]pyrimidin-2-ylJamino]-N-methyl-N-

(2-methylpropyl)pyridine-2-carboxamide;
[5-[[5-F1uoro-4-[2-methyl-3—(oxan—4-yl)imidazo1-4-y1]pyrimidin—2—yl]amino]pyridin—Z-yl]-
(4-fluoro-1-piperidyl)methanone;
N-Benzyl-N-ethyl-5-[[S-fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-y1]pyrimidin-2-
yl]amino]pyridine-2-carboxamide;
(4-Butan-2-ylpiperazin-1-y1)-[ 5-[[ 5-fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-
yllpyrimidin-2-ylJamino]pyridin-2-ylJmethanone;
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[ 3- Chl or o- 5-

[5-fluoro-4-[3-(oxan-4-yl)-2-(trifluoronethyl)im dazol

[
[3
WO 2008/0922y4 i mi di n-2- yl] PCT/SE2007/000620
am no] pyri di n-2-yl]-(4-nethyl pi perazi n-1-yl ) met hanone;
[ 3- Chl oro 5-[[5-fluoro-4-[3-nmethyl-2-(trifluoronethyl)
i m dazol - I]pyrlmd|n2205
yI ] am no] pyrl di n-2-yl]-(4-met hyl pi perazi n-1-yl ) net hano

N-(I(lly[cB)p(OMhMtlj}llD}-—Sﬂ[{ifﬂwp{ﬁe{ﬂylhétpylﬁ ~(ixan-3-y)inidbz6114-2E] pyrivaidin-2-

J uoropyri nm di n-2- am ne;
yl]%’(“f}' ” azodmffgf%]i’%%‘:i—% ylogl 5-f 1 uoro- N-
[5-{[8- %lﬂﬁo%%bﬁ%lpﬁgﬁéhﬂ =¥1)imidbzd ICAK RehidRYS yBhRind i ridin-2-y1]-
i m di
[4'%\{3 Borepbesy] )Hipﬁtaimyll'ﬁlaﬁ%?ﬁﬂnyr 5- chl or opyri di n-3-yl ] - 4-(

[5- ?[Sﬁmﬁidrgelt [:ﬂﬁletfl# 3. EBX%‘@?I)& 1(%%31 Ry 1Ipyrimidin-2 ~yl]Jamino]pyridin-2-y1]-

[ uor opyr
(4-progiitpinetazir- | (yhureditehgepi per azi n- 1-yl ) car bonyl ] pyri di n- 3

VRS 3 G b i ey Tpygimidin.2-
yl]ﬁniﬁbwlemz[earn@@hﬂdieB (tetrahydro pyran-4-yl)-3Himd

N@zol I] pyrlmd|n2 1 -L[6- 30
- azngnpéé‘lﬂ Arehy)-ppapy Dofi-H 5 gluprq-4-42rmeghyl-3-(oxan-4-

|
Ybfﬁdg"“mﬁ%h[“‘m M aboamide, | 1) gy
(3, -Riiathyl- 1-pinekily py5- [[fnfuxom-a—[gun}eth}am(man-m@mﬁmaicﬂaz244

0/000 5- Fl uoro-4- [2-nethyl -
Y”ﬁ%él?ﬁ:“ 'Yy]F“j‘m’é’ W‘&P’ﬁ%‘é{ﬁ&e B! - 4-yI 1 pyri ni di n- 2- yl]
Metyil 6] 5-fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol- 4-y1]?yr1m1d1n-2—

onam de;

2,2 trlfluoroethyl)pyrldlne23u|
yl]"ﬂimi(@lﬁyﬁépﬁ yA-cash ‘[X[Y]!ﬁiﬁ[z met hyl - 3- (oxan-4-yl ) -2, 4-di hydro
Azt : : - - 2
7 yt ]ug-g]z}ﬁ (gB ghbr{)lh]dl -?gg' f;_ﬂogd& 4: f[g I%%hygg (oxan 4@/1)1m1dazol ~-4-yllpyrimidin-2

yl]qr@np]puudm—%y{]methenmw 3- (tetrahydro pyran 4-yl)-3Himi

LR S P ThEE D Pty S i g-
yl]mao]pgﬁemtz-gzlqi(h neltSGapdrastha -fphdthddoag,eof . The present

ven on al so provides a_conpound sel ected from 10
[3- t 5-fluoro-4-[3-methyl-2- (trlﬂuoromethyl)lmldazol 4-yllpyrimidin-2-

dazol - 4-yl
ik S g -1
N—[Métzﬁ:tuilmlssdqalrbc(nsl)pﬁlcumﬁmlbmpy{dmdethylz}fﬂlmrmtdiesnms

ﬂu(%gﬁr in-2-amine;

oropyrldln 2-yl)-(4-nethyl pi perazin-1-yl)methan
4-(Q2-Dimethry Bl &ty @iy k-5 &= EuGoIN- 00 @- rﬁ@chﬁplperazm-l-

fluoro- ethI -amde; Is
yl)é%:{o@y%%'}dé“ V”r? nyrigEd 12 %}’Plﬁlé:nyl ) - 4- et hyl - pi per azi ne;
N-[6-(Azetidin-1-ylcarbonyl)-5-chloropyridin-3-y1]-4-(1,2- -dimethyl-1H-imidazol-5-yl)-5-
fluoropyrimidin-2-amine;

N-{5-Chloro-6-[(4-methylpiperazin-1-yl)carbonyl]pyridin-3-y1}-4-(1,2-dimethyl-1 H-

imidazol-5-yl)-5-fluoropyrimidin-2-amine;
{5-F1uoro-4-[2-methy1—3-(tetrahydro-pyran—4-yl)-3H—irnidazol-4-y1]-pyrimidin—2—y1}-[6-
(propan-2-ylsulfonyl)-pyridin-3-yl]-amine;

(6-Ethanesulfonyl-pyridin-3-yl)- {5-fluoro-4-[2-methyl-3 -(tetrahydro-pyran-4-yl1)-3H-
imidazol-4-y1]-pyrimidin-2-yl}-amine;
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5- Brono- pyri di ne-2-sul fonic acid di net hyl ai ni de; and

3, 5-Dichloro-2-(piperidin-1-ylcarbonyl)pyridine. Said
w@eovpoed( s) can be used as internedi ates i n pPODEEREB000620

for obtaining a compound of formula (1). 20 In this

specification the term"al kyl" includes both straight

and branched chai n al kyl gﬂéups but references to

i ndi vi dual al kyl groups such as "propyl" are specific

for the straight chain version only. For exanpl e,
5-f[EFlveed- -fy2-medinyd-3*(Ckantiyk)yd, - dll'lydl‘outdﬂiarxﬂtéhylﬂpyrﬁﬁlﬂml-z-yl]amlno]-

but Hovvever references to
N- &Fi%lféjllfgl %%flﬁg'i{ldﬁﬂe%ﬂsﬁ’gf ’as 25 " pr opyI are
N,B{iiettiyt-5 i pr [Z—ﬂﬁéthﬁl—lgcb)&hu %mlmﬂy&&mﬂ%l 1ol ]?p yARhin-2-

refeﬁences to i ndivi ranched chain al K gr oups
yllamuwlpygsidnesspionamidesand specific for the br anched

O E R E R aN > PO L 3D R PR PR 230 Lo -

mellim-Plpemzin@eﬂesﬂﬁmewyldinyS -pidtamphe; R16,
ar.bac cI | eth 6 an |yl et hyl -R16. 30
as alrﬁr%e g ﬁ ¢ lg]fcg 535CEP f‘l?zlﬁﬁﬁ{)t% ﬁ{oro br omo and
i odo. V\D 2008/ 002244 PCT/ SE2007/ 000620 17 \Were
gtlonal substituents are chosen from "one or nore"
The pessed mventien 3lsp pravidaye parrsyad selpeied frpms def i ni ti on
Lithfued $1H8SRIb-458 Bedhy1i4e i GRASE of the
1spemﬁsed groﬁps d% tﬁéééggﬂtlf%engpﬁ@%&%ghgﬁgsen
YUﬂﬁﬁwhbmﬂﬂmﬁ%ﬁanQ@ﬁethe speC|f|ed groups. 5 A "4-7
a rated i c group” is a saturated
Azggdgggﬁl igg c{rl‘511 oA Hé r?fl aﬁlm?e 'at ons of which at

3, ﬁéh&iﬂompﬁqcaﬁaml) §1-EBOF Db el 4N H)ifeBB88ne; SUl phur or
may, . unl ess otherw se s CIfI ed, be

3 Egrﬁ%gdw r1g}nen2| %urlf@@’ér?c}di (Geltriflgera-ethy)-amids- group can
1- (Q%blﬁs%lyhﬁmpg é’uﬁghﬂz qgn C}%lpoe%z%e and a sul phur atom

be optional |y oxi orm the S-OX|des
@ﬁ'pﬂyeldlnaﬂdsus},ﬁ@mcaibidsilmathubmmn‘ ande term "4-7 menbered

I hol
: 52‘?%@# bR DB R, ool oyl 12

Sa1d>cambomides) ¥hn bé Wedag iﬂtélﬁieﬂﬁé{es i1Ppo8&S¢s féf Mthining a compound of

fl'glﬂr bte)m nyl, thiazolidinyl, pyrrolidinyl,

0 ad, rphol i no, honopi perazinyl and tetrahydropyranyl .
"nitrogen |linked 4-7 nenbered saturated ring which

optlonally contains an additional 15 nitrogen, oxygen
In ths spefifitation dtedetin falkyl” smtudesibebl strpltapd bianchéddhain alkyl

ero bRt uf B ol CE R B cosheenentor
stratighe chalm gersmﬂﬂ@ﬁlyr Fougexapiple) 1@ _JalkyCoandaiO) salRy]” aftdlide 'n@é‘ﬂ@l ethyl,
het er oat eI ed fromnjitrogen, sul phur or oxygen,

ProgfielSeRRP uty FHF Ve FeleRses ﬂa}nﬂwﬁ@l plkpl greens sboh 25
‘profsl’Ghe speé‘ﬁrfél thhe Qtﬁ’ilglﬁﬂﬁlamed version only and references to individual

branched chain alkyl groups such as ‘isopropyl’ are specific for the branched chain version
only. A similar convention applies to other radicals, for example “carbocyclylCy_salkyl-

R'® includes carbocyclylmethyl-R'6, 1-carbocyclylethyl-R'® and 2-carbocyclylethyl-R .

The term “halo” refers to fluoro, chloro, bromo and iodo.
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sul phur atom may be optionally oxidised to formthe

S-oxides. Particular exanples of a 20 "nitrogen |inked
wa200snenziver ed saturated ring which optional |y PORSEI0NE000620

an additional nitrogen, oxygen or sul phur atonf are

pi perazin-1-yl and norpholino, particularly

nmor phol i no. A "heterocyclyl17is a saturated, partially

saturated or unsaturated, nono or bicyclic ring 25

containing 4-12 atons of which at |east one atomis

Wisto opttongal pistitientoge nhomr lfphiffone or nmmfgewps\iﬁb €db dderstood
ot her or nitrogen

ol i 3RS 2R aubieRfs ity PR R e Beified groups
or ﬂrershmmknmbeﬁlg cﬁ()@}l-fron@tvvd Mnéﬂeto?%esﬁecﬁﬁéﬁ%ﬂéﬁys

optionally bear a Cl_6al kyl group and form a

guat ernary conpound or a ring nitrogen and/or sul phur

e .oxl de . . .
A %‘7’ Eﬁggﬁié%eg%aét?%%dg{é%r&ézfﬁ&nﬂg&hé dsgg,%é%gcl[ﬁn%) ﬁyghc fIpg containing
4- 7o¢t011nh ef whichmat leatt enoatyml iy cHosen &ommpb@ln; subphup bpetyigly,| which

i, sot hi | ndal

B BN L O 82 e LSOV

optﬁ)cbrmﬂ'y aé rdp¥dced bk 3@@)1- ghhdny ﬁulplﬁfx‘ hfod ingj/ BY bptlonall oxidised to form
pyrralinyl onopi per azi % WO

hol
%‘g gmlg %@Eﬁ%?ﬂd@%ﬁ@he tfgn dﬂﬂxagn%md mtlngrﬂed
i cly!
hetEl%E&ﬁféyﬁ&ﬂ)@}éEeaﬁM qu gfiiaﬁkflhet R lr %13 ql&éfolﬁ%ﬁ ..

pyridazi ny
oxathiglanyly Gméa2011dms/bq>urazoluhmd plﬁeqaylnylothlachémyl pyrrolidinyl,

d d d I N
iy ShR, bR perp B o Nl PR nvent 1 on

"heterocyclyl"” is a saturated, partially saturated or
nsatu ed nDno or bicyclic ring s containing 5 or 6

A “Bigggen Ea‘Pf(?/EH -¢ Fembered saturaiprlring Whhcg oponsllEsottpipsan additional
nitfdbéd, @48Ebn o2 WhIBMW at R is P WBERed fnhn{e%lkc 131[& g&?ﬁ?\%@ ﬁrﬂtgms

speC|f|ed be carbon or nitrogen

linkegrto th?@tl -Knam’fﬁynlbg rllng o fpedlayy) \aa a ﬁ(tﬁgemmtdrrﬁ%omaﬁt@td r1]n the ring.
orm e

Th@‘ﬂég Q}%ﬁeosngﬁg (6%1’1%\3% %})Iél%{}?aeltér 013 S& i:tﬁ& gpgldntr%nt sl‘,uépl}uy or

oxyg@h Unladreid aOCHmaxﬁplfa@t@ﬁonaﬂ@% r\%ﬂa@d‘b}(f@ CQ%‘EEMHC optional
r|n% t hat ﬁgontalns 3-12 atons; erein a

sulptuh 295t gk B¢ pRtiogally exiisedie foym she S-oxidys. Pamignlar wmletswf a
“mtr@@éhklﬁﬂ'd&' byl merhl%réﬂ sHRaYed ﬁh% thfdhrb%ﬁ&?zgfyadoﬁfflg% ? a8&1t1§nal

atonms or a bicyclic ring contalni
nitrggen, akygen\pabulplirfatom™ ga pipemyiot iyl andrmd)rptielmo partlcularly

ropyl, cyclobutyl, 1-oxocycl opentyl,
nmﬁ%ﬁlggentyl cyclopentenyl, cycl ohexyl 15
cyclohexenyl phenyl , naphthyl tetralinyl, indanyl or
- OXOi n Exanples of "Cl1 6alkoxy i ncl ude

A “heteiogy y matgﬁpcpamqyg@ggﬂat@qﬁ@p@gra@ﬁ mono or bicyclic ring
contdinal 1|23a"t’(91\{§ SR at'l@efé{ b‘tgeeat(grﬁ é%%ﬁﬁ?@%%%gh dgi gﬂldor

propronyl am no. Exanples of
oxyigen, ywhichymap' unleﬁs;q)tbd@flmhglﬁcd) ibe carbbingt tilrogen llnked wherein a
-CILEEHML %HA 9}“ orﬁXI ¥ be replaced by a -C(0O)-, 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 the S-oxides. Examples and
suitable values of the term “heterocyclyl” are morpholino, piperidyl, pyridyl, pyranyl,
pyrrolyl, isothiazolyl, indolyl, quinolyl, thienyl, 1,3-benzodioxolyl, thiadiazolyl,
piperazinyl, thiazolidinyl, pyrrolidinyl, thiomorpholino, pyrrolinyl, homopiperazinyl, 3,5-
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20 et hyl sul phinyl, nmesyl and ethyl sul phonyl. Exanpl es

of "Cl_6al kanoyl " include propionyl and acetyl.
waEx@spbrss of "N (CL_6al kyl ) am no" incl ude net hpCEHEE2007/000620

and et hyl am no. Exanples of "N, N-(Cl_6al kyl ) 2am no"

i ncl ude di-N-nethyl am no, di-(N-ethyl)amno and

N- et hyl - N- net hyl ami no. Exambs es of .

"N (Cl_6al kyl ) sul phanoyl " are N (nethyl)sul phanoyl

and N- (et hyl)sul phanoyl . Exanpl es of

dioxppiper{ddhyl sigtrdyidy yeengh amidlgtdly12 pyraxnielyl, pyrazinyl, pyridazinyl,

1so%g\£() r?g,t]genlle)w il ﬂy%pg{i«i!l%)ﬁaﬂwﬂuln%Qg?r&r@gro&ponq\l&(t@fzohdone

pyﬁ(ﬁhé@yﬂ-dyﬁw hﬁm@ﬁﬁiolmaﬂ\eoﬂ@é mﬂ/bl@éﬂsﬂé’& aF ﬂié'i))‘éseﬁ’triﬁventmn a

“ nocar bon Exanpl es of
he&%ﬁé’&?ﬁy 192 Xe R g ielly, paturgiegwr hysraaﬁﬁtﬁéda@mnhmyah@rmg
coﬂfﬁhﬁ%lﬁrr@iﬂt@ﬁé ﬁp\gﬁﬁ]ﬁﬁ QHXAst oneEﬁ?ﬂgé &84 from nitrogen, sulphur or

al kyl sul pho I nc
oxyaspHy iney) 1911@& yﬂ)arwmmspecﬁlsé,ﬂ]e&pgﬂoﬂ ok pivogyd Anltedpa aCHh- group can

Exanpl
opdeaptty iy FAER BY o SN kg S R o mgvas e msiagaly oxidised to
formsthpganydesul phonyl and t-butyl sul phonyl. WO
2008/ 002244 PCT/ SE2007/ 000620 19 The terns "-Ci
al kyl car bocyclyl"™ and "-Cl_4al kyl heterocycl yl "

A “chBbEAea” RO Kinshtd &ﬂgfaggg&?ra@'d‘%q e ‘éurg@ llﬂoﬂa& %r 1cyc}jlc carbon

groups of between our car on a
ring thakcantains 3-8 2 ptoosy whereinra -Iﬁiéizegmuy cdueoptmpl@cbe neplayed bhe

(o] het eroc e are as
Ol PR i Fo R R B i8S G Tl e Sonbgges or
blcydiﬁrrﬁfgafoﬁtahﬁﬁ;g odelbaody Sultablé vEReN M etMdoyclyl” include
Ci??ﬁ enyl etg i cycl opropyl met hyl and cycl ohéexyl et hyl .
CYSRPRORYLRY el E}Y éx%‘i’ﬁ}"%@eé lezclzmmtxh svslanenteyyd) giclohexyl,
cydidhek i3} b | l hyl, 2-(4-
pi pe?iﬁgﬁx 5 létéﬁlﬁﬂ mﬁgﬁﬁiﬁg ogtlha{%A sui tabl e
phar maceut i cal I y accept able salt of a conpound of the

t I” a
B RS e BN et Grme B Bl ERohepFrwaes of
“CiLealkendyiloninghinetude Sorddafdidd; bestirhido aB@ﬁto‘Ifolongfﬁfmﬁd( HBnBles of
di tion salt with, for exa an i norganic

“CRIg RGN a s 0 oF 2 gy by oo Hhklic, methylsuiphinyl,
ethﬂyﬂﬁlﬁﬁijloiﬂ&yl aﬁ&‘ Eﬂ?g&l?gmny?.n@%gﬁgs of #C] £ahiah{>‘ﬁ“ F’l%fu%te \ofopionyl

tric or ‘maleic tion & sul
andﬁﬁ@lb’ h&zamples af 1 §-(Ecatpylainie” smdhtdeorﬁethylammcamd dthyfaniihe

Exfﬂ{ﬁéﬁe&{“ ]?—X hiypzar?llg(%hlglxli% HIEJ(J Ia{gel\g%g ag.i_@% gthgfﬁarr?igo and
N—eﬂm%meuhmam:ld Exampkk kBVAE,. &del)hﬂ?lﬁr@yl’sﬁle v for »

a ca or. nagnesi um sa an anmoni um sa
(mes Vi bleGepovipd N i?ﬂwbgtaal?a@q@/@emm% i0f NP6y Dasuiphamoy 1
are W%dlﬁieﬁﬂ'l)&ﬁbﬁéfn@@ QﬁcPNa(QJe étﬁ{\ su?@%w%?ﬁﬁ%ﬁpl@s SRl ~(C1.
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Exaﬁﬁlesmﬁdczsallmm}ﬁ)hylammfb”Iuﬁch!ld:‘e théhfasulphsiflshined t hat

pres t invention
1sopropy1 ulp ony amino and #-butylsulphonylamino. Examples of “Cy.salkylsulphonyl”

include methylsulphonyl, isopropylsulphonyl and #-butylsulphonyl.



10

15

20

25

enconpasses all such optical, diastereoisoners and

geonetric isoners that possess GSK3 inhibitory
wW@eiswiy4 25 The present invention rel ates toPENYEANTI000620

all tautomeric forns of the conpounds of the fornula

(1) that possess GSK3 inhibitory activity. The

definition of conpounds of flernmula (1) al so includes

in vivo hydrol ysabl e esters, solvates or solvates of

salts thereof. WD 2008/ 002244 PCT/ SE2007/ 000620 20 It
The $erais SeCitsalkplearbneletydt amtt“-Chaikytiesiéracyelydd mnmeﬂsotn btrdibigt and

S5 iotin GtRes Shbsiad, orend G rben e i dhenriede o
caﬂbbcycfﬁe (5rQ1e’éb€od981@%®E@t%lyl frad terﬁaE' @ar'%c‘%@l%"ﬁhd ihBEIRY L0 Bre as

enconpasses all such solvated fornms that possess GSK3
definad; abpye Nen-lipiting pxa}mplgs mlh@l&slcafooméﬁ dhreaeforsrindthde benzyl, 2-
pha{ﬁéfg}fllt lngﬂég@%g r?gr}:ar@ 5&;}%‘1?&&#3 GRd ?}{(ﬁf&h%ﬁ?l%ﬁlg Non-limiting
exghldcmfdéualﬂcymbleyocgclybmb]abé pylsdah-B -yihetheh bxelan-2§l-Methel, 2-(4-

. hydr.ol hereof, which process conprises:
plpfég%lyeﬂ?@ iliflji eﬁ\?#‘?’lﬁfh& ne of formula (11): R2 N
NNH2 N~ a- R3 R (Il) wth a conpound of fornula

(rr): 2 Yaix X ,)A4 R (II&& wherein Y is a o
A %ﬂl@bﬁe RbuarItGriblgscepinkic 38t oia cormoumbof tha prexdnt iK@ntiogis, for

ex%g[? n{ﬁ% ;@f(d%ddﬂfbgﬁgﬁ’ oﬁ£ Q&ﬁﬁlﬁﬁ ot H}%%'réseﬁqnve%%og %Jhlcrllx 19 sufﬁmently

ere
basic, for example, an acid-addition salt with, for example, an inorganic or organic acid,

for example hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric or
maleic acid. In addition a suitable pharmaceutically acceptable salt of a compound of the
present invention which is sufficiently acidic is an alkali metal salt, for example a sodium
or potassium salt, an alkaline earth metal salt, for example a calcium or magnesium salt, an
ammonium salt or a salt with an organic base which affords a physiologically-acceptable
cation, for example a salt with methylamine, dimethylamine, trimethylamine, piperidine,

morpholine or tris-(2-hydroxyethyl)amine.

Some compounds of the formula (I) may have stereogenic centres and/or geometric
isomeric centres (E- and Z-isomers), and it is to be understood that the present invention
encompasses all such optical, diastereoisomers and geometric isomers that possess GSK3

inhibitory activity.

The present invention relates to any and all tautomeric forms of the compounds of the

formula (I) that possess GSK3 inhibitory activity.

The definition of compounds of formula (I) also includes in vivo hydrolysable esters,

solvates or solvates of salts thereof.
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b) converting a conpound of the formula (1) into

anot her conpound of formula (l1); c¢) renoving any
w@e@seeRing groups; and d) form ng a phar maceurCTaE097/000620

acceptable salt or in vivo hydrol ysable ester. 20 Y

is, as nentioned above, a displaceable group. Suitable

values for Y are, for exanpRe, a halo (such as a

chl oro, bronmop or iodo) or sul phonyl oxy group (such as

trifl uoronmet hanesul phonyl oxy group). According to one
It ig albo th reentdestoodhinat pertede oampdundeof the formMla (§) @lnlerisbin solvated as

rono or iodo. 2008/ 002244, PCT/ SE2007/ 000620 21
Wegﬁw%o?‘@fﬁﬁg@m it B PRBRLE FETAERETESA S 1 B8 SrdSHigod tha
thedr€seASini@ltlod WaconsagiRs @l sudhFoRafd FornfsAhafiposdseld 3K Mthibitory

compounds of fornula (111) may be reacted together
actiyfer st andard Buchwal d-Hartwi g conditions, (for

exanple see J. Am Chem Soc., 118, 7215; J. Am

Chem Soc., 119, 8451; J. Am Chem Soc., 125, 6653;
Methodsrof Prépaanatipn 62, 5 1568 and 6066) for exanple in the

resence of. |l adium acetate, in a suitable saqlvent
Thy preSeri Jyepioat i BiPwiER 1 BOGET s AEoRarioR 2 Sompega dormila (D), or
a phanBeatically Xackgiaile sal thbredf &Uh bab hgdRAREHIE Qster BERFP Which

an inorgani c base such as caesi um carbonate or an
PIOSP§&ATMETIERASe such as potassiumt-butoxide, in the

p Q. S U hgand such as 2,2'-

) bifeg(glépﬁe}ﬁgqug}%?g%l no§ -qll,)'l' - bi napht hyl or
2-di cycl ohexyl phosphi nor! \ 6'-triiso-propyl 10
1,1 -biphenyl and.-at a tenjperafure in the range of 25
to 80C. Pyrimdines of _thelfqoehula (11), wherein R3 is
met hyl ; and R2 and are aNdefN@ed in fornula (1),
may be prepared accor\i to Schenme 1: R2 rj~RZ N N
t-BuLi, 78 ~C SnMe3 Nt N A N -N 32
Me3SnCl ~N~R3 Pd( PPR3) 2C12, 4> R3 RIDR -78 OC to RT R4

0 .
with¥ooneOutfoffolaua f§H / Pron 1:3 MW140 G 10 bar, 3

Y

3
1
X+ R

Y

~

wherein Y is a displaceable group; and

RLR% R RY X, X2 X3 and X4 are, unless otherwise specified, as defined in formula (I);
and thereafter optionally:

b) converting a compound of the formula (I) into another compound of formula (I);

¢) removing any protecting groups; and

d) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester.

Y is, as mentioned above, a displaceable group. Suitable values for Y are, for example, a
halo (such as a chloro, bromo or iodo) or sulphonyloxy group (such as
trifluoromethanesulphonyloxy group). According to one embodiment of the present

invention, Y is chloro, bromo or iodo.



R2 N NNR NH2 R4~ R3 (Il1) 15 Schenme 1 A synthesis

of pyrimdines of formula (11) is described in Schene
wQ2o08kenei n Rx is selected fromthe sane or dpET/EBE2N1/000620

Cl 6al kyl and R2, R3 and R4 are as defined in fornula

(1). WD 2008/ 002244 PCT/ SE2007/ 000620 22 RZ RX R 2 N

N CGuanidine carbonate N O RIN NNH2 N, 3 NaOwe,

n-BuOH ,NR3 Ra R 140 CRa (I1V) M Schene 2 Conpounds

of formula (I11) are conmercially avail abl e conpounds,
Sperifi¢ teayticar @nkitionnfor the dblee tehttioma trgras folbowst hey can be

repared by.sta d processes 0 i.n.the art. 5
S i St TR BT B foGR R g s R0 8 reicedagether
unddrists@iart Bubaw AR wipMeehBlichs Rdor cxashplRked e4RYEHH 8HC. 0118,
formtogether a tetrahydropyran rin erein R4 is

wh
kv dgelhan- Soci 181891 J. diveklem Sogs 32%ﬁﬁé%;|«kﬂrg.rﬁlgem., 62,
R T T
exiyeplp pe panetic aclvertdicigasttoluSiod) berze®:; or dyteneheitle b Byitable Bhke for

ex%ﬁgﬁ%p%\é%%ic%ﬁs%'% [Bs (éf?e@l\g/}?n%rbo%at% 031; aﬁ )orgz%{c%asglszucgas 2

potassium-z-butoxide, in the presence of a suitable ligand such as 2,2'-

bis(diphenylphosphino)-1,1'-binaphthyl or 2-dicyclohexylphosphino-2',4',6'-triiso-propyl-
10 1,1'-biphenyl and at a temperature in the range of 25 to 80°C.

Pyrimidines of the formula (IT), wherein R? is methyl; and R? and R* are as defined in

formula (I), may be prepared according to Scheme 1:

RTN R2
l SN
Cl N/)\CI ' N/)\ cl

1) Buli, SnMe
/%, THF, -78 °C N/ﬁ/ 3 N
N —_— >\/N >\/N
>/N\R3 2) Me,SnCl . R Pd(PPh,),Cl,, . “R®
R* -78°CtoRT R DMF, 80 °C R
28% NH,OH / PrOH 1:3
MW 140 C, 10 bar, 3 h
78%
2
RN~ |N
N\ AN \N/kNHz
-
R? \Ra
()
15 Scheme 1

A synthesis of pyrimidines of formula (II) is described in Scheme 2, wherein R* is selected

from the same or different Cy.¢alkyl and R% R? and R* are as defined in formula d).
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N NO 3 00 (Vc) 5 NaOwe, a~N R3 R4AO-Ra NO Et OH,
AR (Va) THF, 50 C (Vd) (Vve) DWwDVA DM, AHH F N
WQBNMSMHIRX RX Sel ectfluor RX O O N\ N M CH, PCESERE7/000620

"R3 -70 Cto RT Ra "R3 (IV) (M) Scheme 3 WO

2008/ 002244 PCT/ SE2007/ 000620 23 Conpounds of formul a
(va), (Vb) and (Vc) are com2Brcially available
compounds, or they are known in the literature, or
they can be prepared by standard processes known in
the art. Compound (Nf) can exist in eiRRer~E or Z
conformati on afouffd t hecahkign@mworateA conmp pngNof

formula (I Be prepared by react
with dary am’nes as

i nt er medi ¥gel (VI i mary_or ﬁ%%
shown in g:‘ﬁ'éﬁge 4. Thi sqgé',%%f"?% can,/be “gthi eved by

m Xi ng te acid or carboxyl ate saltRwith a coupl i ng

agent in a po, aprotic solvent follded by
addition of the primary or segapdary am ne. The
am dation conditions involve, for exanple, taking a

Comperngseofderniae (1B pissripmereially avadalde cempowgs, ion thesigenknown in
uch as DI PEA
3 R0 a8 by R S e
pyrrolidinone or dinethylformmde and then adding the
am ne. at

r 00 erature, | t hi s exanpl g . —a
Cofhe g AL o etk R haBe gereslsURcios 16 GHERY whoro R
an@RY af¥ HodrdNen B Nfkrtd ditfer BBy dropyran ring, wherein R* is hydrogen or
Ci.salkyl, wherein said Cjsalkyl may optionally be substituted with one or more halo and

wherein R is fluoro and R* is as defined above, may be prepared according to Scheme 3,

wherein,
0
" Ra)LRb (Vb)
0
NH, HOAc, MeOH, 0 °C /U\ &3 4) Pd/C, H, 0O
2) NaBH,CN, RT R N7 EtOH N
S - AN
N=0 4 o 0 o (Y 5) NaOMe, 4>/N\R3
RJKOJ\# ¢ N—O EtOH, A R
(Va) THF, 50 °C (Vo) (Ve)
DMFDMA
DMF, A
H H
X X
R Selectfluor |Iq"
N © — Y o
>\/N MeOH, \ N
. “R® -70°C to RT >/ ‘R
R R*
(Iv) 4%))

Scheme 3
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NHNHNRes NO(la) X=CH Acid X=OLi Lithium

carboxylate salt Schene 4 15 It will be appreciated
wao b@s/oexds ai n of the various ring substituent SPCTISE30@7/000620

conmpounds of the present invention nay be introduced

by standard aromatic substitution reactions or

generated by conventional f@hctional group

nodi fications either prior to or i mediately

followi ng the processes nentioned above, and as such
Coapeundsaif dormahla (V)@ ) aodt 669 a&scpmnﬁerc\iﬁlly bvaglapleesmpbunds, or

W\ h reactions a i fications include,
they Gt B i e 8,25 B¢ Bepare b SR AT oy i in
theQrt. @ONRPOAKBLV T caibIsdtid &itHePB of ZaGhiRRatidreAYEid 88 alEne.

substituents, alkylation of substituents and

oxi dation of substituents. The reagents and reaction

A &ﬁgﬁﬂu%% lgf‘ﬁ)n];lﬁfa Chhn 9{ f)a'ﬂé‘c[ %Te%tﬁl el edeﬂHl%HlediQte t('bf) with

art t Icular exa
priguatyserisecaridary angines dschewi incSahebie #hEhik rdactichueiiterchitval by

.nitr.o centrated nitric acid, the
miflgk IR A Gt e At G nestbion o ias gl oo
folRield byaldiitien anthelpeiady Sbseadddry(Shink 1B aﬁh&’dﬁoﬁ'cHﬁ'&ltlons involve,
trichl orjde) under Frl edel Crafts conditions;

foriexppplguiating s meiivamot P RFboxgHase pr apid. goupling agynt (hlailhl ad §IBTU

[ er
B R R T T A L T
pywalitnanec shmqihsdfmhmmdﬁanddhmtaddmgmﬁe amiina borogmaeperature. In

art e d ations include the
thlf ? éﬁg)gﬁé?mﬁ(feg %Sungiiflg AY&mi no group by for
eX@ catal ytic hydr ogenat i with a nickel
Iyst or treatnment withy,iro the presence of
hyd oric acid V\Atﬁ'\he%tlng xFdati on of al kylthio
\snul phinyl 76r al kyl sul phgnyl J Y It IIOaIso
at £d o iTsome ot qadt i { Lemed
necessary/ desi+abl e t§ p ct29 any
sensitive groups in the conpounds. The inst ancés where
protection (& necessary or desirable and suitable
met hodsyfhed protection are known to those skilled in
t he aFOLiLiGomeehdyianalt protecting groups may be used in
accordance with standard practice (for illustration
see T.W Greene, Protecti¥¥¥bups in O ganic
It will bk RBSreSiated GMA certih 65thaPakiosQ E‘ﬁg st 8kents T Hé’ cohdpounds of the
reactants include S such as am no, carboxy or
Prepgpd ygytion mambe léléfogwd Ba Blandard appnutie @tletthélog IEAGHOLST
gemre & otnbgntfoﬁglu %Jf'l&{bial:gw&rﬁ R0& ?icﬁ? ng rrnpr18r Ic%g%lq%gmtely

protecting group for a no or a
follbwingetka prolcessesamemtykd above, and as such are included in the process aspect of

the present 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
aromatic substitution reactions include the introduction of a nitro group using concentrated
nitric acid, the introduction of an acyl group using, for example, an acyl halide and Lewis
acid (such as aluminium trichloride) under Friedel Crafts conditions; the introduction of an

alkyl group using an alkyl halide and Lewis acid (such as aluminium trichloride) under
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15 group, for exanple an al kanoyl group such as
acetyl, an al koxycarbonyl group, for exanple a
woredokoseear bonyl , et hoxycar bonyl or t-but oxycar@DsE1007/000620
group, an aryl met hoxycarbonyl group, for exanple
benzyl oxycar bonyl, or an aroyl group, for exanple
benzoyl. The deprotection c@aditions for the above
protecting groups necessarily vary with the choice of
protecting group. Thus, for exanple, an acyl group
Frisda} ICrafts candiiong laka tieyihtratuctidrkabayimde frony. Pagiclp emmpies of

[ . roy be renpved for exa d ysi s
il Bt or Rt el Thaing Biab 7 RbfRingdton by fof eximaple,
catAlydE Bxdroenation wak amidiel atdl it @Fﬁ@iﬁneﬁ%tﬂh%ﬂ"'ﬁﬂﬁ@fﬂegﬁce of

Alternatlvelﬁ an_acyl group such as a t-butoxycarbonyl

hydroehlpriregyd with heeingy exidatiqarofafleripiodo alkylsulpbinyheralkylsulphonyl.
a suitable acid as hydrochl oric, sul phuric or
phosphoric acid or trifluoroacetic acid and an
It \aiﬂlydlsvdiehpmeciateﬁcnhgt lin spooeif thelcdactisms ameAtioned herein it may be

nevgegspaﬁ)z/ hoX ggctbgrg cb%g se 51@{% g?)g%s{nelt Veﬁlpggnés Tﬁe mstances where

prddédtion ey ﬁb@é@ﬁg‘b@ dBRRAbIeGhd RYitdbERALRBA foi"?rbt'écﬁoﬁ—&‘fé"léo@ﬁ khose
for exa oron tris(trifluoroaceta A suitab
skifled @rth%%rt \eonmensiomak prﬁtgc@nwpupsonasaquspm accaidans witlosigndard
| t
s (A SARELE 8.8 FOR! e OIS Sy o
Withyreetl Sphsa W?@pfh;syifamcmts includd grouppysdeiagd agino XArbdxy or

ny i e VRABEDHE G Rathe Sl et e haliRe e pesen.

such as acetyl, an aroyl group, for exanple benzoyl,
or an WD 2008/002244 PCT/ SE2007/ 000620 25 arylnethyl
A gitahlp protesting geapifer aserinpp or aikdlamaer seeisi fonexomds.ehond

grofuﬁrfo} Q)Ea %ﬁ}e%ﬂéﬁ% ?;} %%hf[) 3 Q%nHs Q X 511‘?&’%3‘%%3@ rér!)% Yary

ting ¢
exa@n@derp h@thoay\caamdyl gthoupcasharlyl asz- lamoﬂlckthﬁnmlgrmjp, an ar oyI

B hPoRbe ™ A ST e R anPhhe S REb phetk oy arsk pabp. Tobr
ex@uAe o, Thd &Mb&fon&@ﬂﬁlﬁﬂhmgﬂl@éb% pr@de&tﬁ{gﬁbhﬁégiebfessarﬂy

an aryl nmethyl group such as a benzyl group
vary G Gﬂ‘z?roféwﬁ%m srenp. Ahay, deeramplsnaacat graup aucélaygn

alk . uoﬁﬁk éu@ }H?% or%ﬁraﬁ%‘ grdﬁg%é}b@%rﬁo@gd%le&ahﬁge by

ﬁ- p for “a carboxy group
hy gkyens wfithi arsyitahle base shichr as ah(hllea)hanwhldlydrdxm& §dr evamplsd lithium or

sofi i bR AV T L EIP S 0P BHER G b ouposy be

renfoved &Xﬁéﬁa{r@le@bf' troathisht @R Y @ul‘fﬂbleoci&ld@myaﬁ)chfoﬁ@%%unﬁ ef
exanp treatment with an acid, for exanple an

p %Pb%ﬂﬁ %lda&ﬂaﬂweweag acid janq py iy Beribesysarhenyd STaip stie as a
be@ﬁﬁ?&a@ooﬁggﬁﬁﬁy e b YEn SR CHr BB AE b&%gﬁ%%gnatlog over a catalyst

exanpl e
such as palladium-on-carbon, or by treatment with a Lewis acid for example boron
tris(trifluoroacetate). A suitable alternative protecting group for a primary amino group is,
for example, a phthaloyl group that may be removed by treatment with an alkylamine, for

example dimethylaminopropylamine, or with hydrazine.

A suitable protecting group for a hydroxy group is, for example, an acyl group, for

example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an
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hydr ogenati on over a catal yst such as
pal | adi um on-carbon. 15 The protecting groups may be

WO gomevext4at any conveni ent stage in the synt heBCHSERDTIEN0620
conventional techniques well-known in the chem cal
art. General Methods 20 Al solvents used were
anal ytical grade and commergbally avail abl e anhydr ous
solvents were routinely used for reactions. Reactions
were typically run under an inert atnosphere of

aryhm¢thylgeoum foremgmple bthiyl. IHe depnbte‘bﬂﬁh Nhﬁitiaqne €drrthe almve
recorded on Uni t y+ 40 ect.ronet er,
PG BRI sk Ay B Wi et o ?lﬁtezﬁg& R
exa@qp\l'@ lah 3By 1 @@&Nip Wuck §DarNMYRino§ PECnl206¥8 %’dgr' RAsHoVd Ford
5mm BBl probehead, or a Bruker Avance 40
exagple thy diyatodysisotith #pEwblgibape siches an ekl mpﬁbby@@ﬂflwfw example
B ARR G Hdeo RSNy an Y ot FLSER s et arou

mag ho rppecdot bxanzblg ba diyérogenation oserBr datodyst Awhns galGARNVER-
ectroneter equi pped with a 5nm BBl 30 probehead wth

“APMYyr adi ents. Unl ess specifically noted in the
exanpl es, spectra were recorded at 400 MHz for
proton, 376 MHz for fluorine-19 and 100 MHz for
A sifpiie Atotesting\eyopp gy 0w SPap iSEROOAMDEY 62 esterdfsingtgsoup, for

oL ENEIBL EEEar g el Sy yoet o Begl e it

withiarbesepfuclCR8@diEn By@dxifd, fmrexampE a]zﬁol(tﬂig@up vaich Bhapbe

7.2 1 n he mdd 77..16 . 13 )
renf RSNy G B VU Ryt R aala o s sich o
trlfm@rlﬁb&tﬁﬁacﬁl bh s efcéfxﬂp'[b Bibetizyl @rduﬁ%hﬁdhqh B refrloQ8a |f&"¥§x‘éﬂlple by

gh field. 5 Mass spectra were recorded on a \Waters
hyd{@ﬁ?&ﬁ%@h@f%@|Cﬁf@1y@fsuah1awalliaélﬁaeorzwsor( LC), Waters PDA

2996 and a ZQ singl e quadrupol e mass spectroneter. The

mass spectronmeter was equi pped with an el ectrospray
The pmtesbng geupEShy b@mmcﬂbéelt dny canyeasint stege inthawyneicsiv @sing

) The cd Iar gta s 3 kV and cone
COI\YSW"&’& G%’équf?é“\? %ﬂ’ ter 10 was scanned
between m z 100- 700 W|th a scan tinme of 0. 3s.

Separations were perfornmed on either Waters X-Terra
GepgrabMethods ,y 50 or 100 nmx 2.1 nmi.d.) or an ACE 3

Aué«SivéﬂtQ Qsed War¥ afalyi 'adéj%ﬂdt %%&gﬁy %{agl%l%%ﬁﬁcﬁcg&sas&vems

ow rates were egu ate
Weneeewamty usedl yor r¥vtion Reactione weesr tgpivally ma snéertan tigerd@mGsphere
Ofﬁg |near radi ent was applied using a neutral or
HEPER" |nl e phase system starting at 100% A (A
95:5 10 mM

'H, °F and ®C NMR spectra were recorded on a Varian Unity+ 400 NMR Spectrometer
equipped with a 5Smm BBO probehead with Z-gradients, or a Varian Gemini 300 NMR
spectrometer equipped with a Smm BBI probehead, or a Bruker Avance 400 NMR
spectrometer equipped with a 60 ul dual inverse flow probehead with Z-gradients, or a
Bruker DPX400 NMR spectrometer equipped with a 4-nucleus probehead equipped with
Z-gradients, or a Bruker Avance 600 NMR spectrometer equipped with a 5mm BBI
probehead with Z-gradients. Unless specifically noted in the examples, spectra were
recorded at 400 MHz for proton, 376 MHz for fluorine-19 and 100 MHz for carbon-13.
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15 NH4QAc: MeCN, or 95:5 8 mM HCOOH MeCN) endi ng at
100% B (MeCN). Alternatively, mass spectra were

WO ewseas on a Waters LCMS consisting of an Al PCHSE®07/000620
2690 Separations Mdul e, Waters 2487 Dual 1 Absorbance
Detector (220 and 254 nm and a Waters ZQ single
guadr upol e mass spectronetei26 The mass spectroneter
was equi pped 20 with an el ectrospray ion source (ESI)
operated in a positive or negative ion node. The

The ﬁqdldvshng ;efexe:hdeamalsa&ré%uéev tan dmtdia hnelof IDM)?@ wp&sz 30 (I\H) )

nmass spect romet

39v§|1t(h3%) Gieamdgie e of CB:@DG3 31 @15 or §é‘8dr56(ﬂ$%h§%r é7 2 (1H)
an ﬂ%frlg;ﬁl,?l% ql’Re ap CﬁC(I:h 5 9’9“? g '&) P\'ﬁ{lésgr [ﬁ%ﬂgge 1'?1'?1 C:!i = E\é\ﬂgtspectra are

| ear> gr ad
repdoi¥d AitieAfroth High HOCGHid & gr ﬂrdm@dﬂﬂl ItcnmghlﬁeMOO% B (I\/ECN) in
5 mnutes. Flow 25 rate: 2.0 nL/mn. Mcrowave
heating was perforned in a single- m)de m cr owave

Mé%@‘s’}betc}fa RRAMEADE orf D Ldly E@MS Ednaidii ﬁla&%ggg%/g%@

30 HPLC anal yses were perforned on a Agl ent
Wajors PO 2UWisAndtai 4(g single@uadropole Masy spedtamueien Dogosssespectrometer

e T

mdde e ohpiilayy ¥dtage vas 3 kK\VWand Q0% \Qﬂt&@é‘rédam VIEROB 44sQPE0dkheter

27 Co rr Wat er s .0 x 100 M 3.5 m
Wa?ﬁ@neme?%%é9§1755 éﬂt}aésscgléﬁlmﬁ 8t 0.28 Separatonsteere pefprmed on
eith@WPattQ T8 AMIER (3 € J & Bh ey .%&ﬁ‘fhg oEMiCE 3.A0 (100

0 peak w dt

scanned from 210- 0O nm step an were se
mih ¢ 221 mm iahpolB2i0&d from, Sceeteqiabt Flowl rytes Aetd magdated teatld eﬂt).3

s applied rting at 100 % : ;510 nM |
APty ThEC T mmetarais oot s 5 4 O ABORJE Expient wes
ed- [ I
ap%nﬁsﬁétﬁ@fsg%‘%l ¥ eitic btale pRORIoY e, W iRe BETUIOL MREL: RS g0 mM

ekNUVI51Y § SNVIGOQH:Met Sk ¢rshinga U 0PBeR (Me€N). a
Chronolith Performance RP colum (C18, 100 mm x 4.6
mm) . The colum tenperature was set to +25 10 C. A

Aliei’rraaaﬂfly,gﬁad ispattrawase RpPlde®ohn & Waigs oSy Ebnhstmg of an Alhance
water, run from 10%

26BNt Viouen T alst 2 TR s Akpabetse HeloHor (G50 anggogam) and
a WURELK ?q HhgQe agéﬂiﬁpcﬁé hfaks s%ec?tﬁﬁ%ttéroﬁhé:ﬁ%' Et on Cﬁer was equipped

extr ion of the product wth a solve
wittapplectipmrat ien sowrsh(EHY) operdicdiatagositive |oonmat1b<ylomrmdegThe

|
carlirl DGR P AR Eone e fab s 0 TR PPt
scaﬁhe&be:t\awm/@ gﬂf&(ﬁﬂt\mﬂf Baqehy tlfng ED. 3Vlﬂ$)d&)£U\IS/§1§H’rmls R ﬁ)lﬁmed
TLC- t il1ca an visualize e
on Fgfﬁ?ﬁ}éﬁ Bexforomg Fgﬁw %%ﬁ%ﬁaiﬁnfawwﬁ
staftii@2b93% A (A: 0.1% HCOOH (aq.)) ending at 100% B (MeCN) in 5 minutes. Flow
rate: 2.0 mL/min.

Microwave heating was performed in a single-mode microwave cavity producing

continuous irradiation at 2450 MHz.

HPLC analyses were performed on an Agilent HP1000 system consisting of G1379A
Micro Vacuum Degasser, G1312A Binary Pump, G1367A Well plate auto-sampler,
G1316A Thermostatted Column Compartment and G1315B Diode Array Detector.



10

15

20

25

30

Conpani onTM usi ng Redi SepTM nor mal - phase fl ash

columms. Typical solvents used for 20 flash
w@ boosreagr aphy were mi xtures of chl orof or n1 nePdESED007/000620

DCM net hanol , heptane/ et hyl acetate,

chl orof ormf met hanol/ NH3 (aqg.) and DCM net hanol / NH3

(ag.). SCX ion exchange coRdims were perforned on

I solute(r) columms. Chronatography through ion

exchange colums were typically perforned in solvents
Cobunh XaTem4 NS W ater 3. (Px éf@mad, i3viephTionahags Riperat@s was et to

a_\Wters autopurl fication HPLC with a di ode array

40 epd s ovciof o0 ey et ey Reisgor o Scatposfom 210-

ol 2 A M P SRRl e

wap a@p’li‘eﬂmartimglat\/WQ %adhifevsd dnmk NH@Ap:W)aindmﬁding at 100% B
(Bﬁgeéﬁgzu LC— 8A HPLC with a Shimadzu SPD- 1 QA
Bet or equi pped with a Waters Symmretry(r)
col umm (C 18, 5 m 100 30 nmx 19 mm. Narrow
gradients with MeCNVO.1 % trifluoroacetic acid in

Al‘mnatlvw AER1Sr anafyses waeangriarmed o1 d@ynlsatek B?SOJE@PGncsbmsﬁmg of
graﬁ@g?@gﬁé g’?ﬁge 1 aﬁgs A QZ(S@ ﬂ%%? -de%e%t 15%&%&1’1 Q?Jhpomohth

Peltfgqmaoaet RY cplenmhdCie,d 00mmswot.¢ amt)s Th)as c<ﬂmhﬂ mm;mmnetw:ars 86t to +25

o h di. et hyl h .tetr ra uran ne,
CHTPRBRRANGE W srnasng St d R PR i RO water, run
frofif1l 094 totE00RAMECEE iR mBURSI Flo® rdtBe3 fdhdi@W ng

abbrevi ati ons have been used: aq. aqueous; CD

carbonyl diim dazole; CHC13 chloroform CDC13
A SO SRR SRR D
solpgriiseih asaphybmetaea h?ablamg m? v@lgﬁ fbl,lchlvcﬂli b;edrymkgfotﬁ ﬂremrgmc phase
t
ovei %ﬁ%%?f Iicﬁﬁge E@t?{aa’é’%ra B0 EpEepiFH{pR © e uémn TR

et hanol ; HBTU O Benzotri azol e-N, N, N
N - tetr anet hyl - ur oni um hexaf | uor o-

Thin layer chromatography (TLC) was performed on Merck TLC-plates (Silica gel 60 Fys4)
and UV visualized the spots. Flash chromatography was performed on a Combi Flash®
Companion™ using RediSep™ normal-phase flash columns. Typical solvents used for
flash chromatography were mixtures of chloroform/methanol, DCM/methanol,
heptane/ethyl acetate, chloroform/methanol/ NHs (aq.) and DCM/methanol/NH; (aq.).

SCX ion exchange columns were performed on Isolute® columns. Chromatography

through ion exchange columns were typically performed in solvents such a methanol.

Preparative chromatography was run on a Waters autopurification HPLC with a diode
array detector. Column: XTerra MS C8, 19 x 300 mm, 10 um. Narrow gradients with
MeCN/(95:5 0.1M NH4OAc:MeCN) were used at a flow rate of 20 ml/min. Alternatively,
purification was achieved on a semi preparative Shimadzu LC-8A HPLC with a Shimadzu
SPD-10A UV-vis.-detector equipped with a Waters Symmetry® column (C18, 5 pm, 100
mm X 19 mm). Narrow gradients with MeCN/0.1% trifluoroacetic acid in MilliQ Water

were used at a flow rate of 10 ml/min.
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20 phosphate HOAc acetic acid; HCOOH form c acid;
MeCN acetonitrile; MeOH nethanol; 25 Me3SnCl

wa eoosod2yd ti n chl ori de; MgSO4 magnesi um sul phak@r/SEADTI000620

m nut es; NaBH3CN sodi um cyanobor ohydri de; NaHCO3

sodi um bi carbonat e; 30 NaOwe sodi um net hoxi de; Na2SO4

sodi um sul phate; n-BuCH n- B8t anol ; WD 2008/ 002244

PCT/ SE2007/ 000620 29 NH3 anmoni a; NH4OAc anmoni um

acetate; NH4AOH ammoni um hydr oxi de; o0.n. overnight s
Thpdyr@agian bhliduenhboride aaltsof; thPBfaP PR &€ T2 re typically performed in

Ls(tripheny osphi ne | adj um di.chl ori de;
solft Bt IR BN S S e g aReWfoluepr i
DM anakeniot, bllovedtby 2d6itiBl of DUy deSHRE CRbHES in didByRefer. T
retention tinme; Selectfluor
N-fluoro-N -chloromethyl-triethyl enedi am ne-bi s(tetraf
Thé SAIAARE Alteviatioht Falo@cbafiydlr of uran;  t-Bull
tert-butyllithium Xantphos
aq.9, 9- Di et hyl -#4judeusi s( di phenyl phosphi no) xant hene; and

5 X- Phos o
CD%- di cycl ohexyPpiegekdiimidesle 4 6 triiso-propyl -1, 1' -bi
CHtlignyl . St ardhidigformt eri al s used were either avail able
fromcomercial sources or prepared according to
ch'rrli erature présesmiekeloatermad experi mental data in

crgegor dance wi cficlfhl&laﬁl%ﬁlane;

Cs2CO3 caesium carbonate;

DCM dichloromethane;

DIPEA N,N-diisopropylethylamine;

DMF N,N-dimethylformamide;

DMFDMA dimethylformamide dimethylacetal;

DMSO dimethyl sulphoxide;

EtOAc ethyl acetate;

EtOH ethanol;

HBTU O-Benzotriazole-N,N,N’,N -tetramethyl-uronium-hexafluoro-
phosphate

HOAc acetic acid;

HCOOH formic acid;

MeCN acetonitrile;

MeOH methanol,;

Me;SnCl trimethyltin chloride;

MgSO4 magnesium sulphate;

Min minutes;

NaBH3;CN sodium cyanoborohydride;

NaHCO; sodium bicarbonate;

NaOMe sodium methoxide;

Na;SO4 sodium sulphate;

n-BuOH n-butanol;
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reported. 20 Conmpounds have been nanmed either using

ACD/ Nane, versions 8.08 or 9, software from Advanced
w@h@sieray Devel opnent, Inc. (ACD/ Labs), Tor one@I/SEi007/000620

Canada, ww. acdl abs.com 2004 or naned according to

t he I UPAC convention. 25 General nethods Ato ClIn the

follow ng general nethods A290 C, the groups Rl, R2,

R3, R4, X1, X2, X3, X4 and Y are used independently

to indicate the diversity of substitution within each
NEgt ructure. Thammpwientity of R, R2, R3, R4, X1, X2,
Nﬁ% CX4 and Y will .be clear to a person skilled in the

4PAC hased orf PREUERACER%y naterials and i nt er nedi at es
NH,0H each specinhi6nigmdiyidt&iddor instance in 30 Exanple

1, which refers to General nethod A Al is
0.05_f | yor o- 4- [ QVSEHERH - | - (t et rahydr o-

pyr an- 4-yl i :5-yl] pyrimdin-2-am ne such

Pd/t@i;;t R3 is 4- aéltggglh{%{rgogp@glényl WD 2008/ 002244
Pd@En4)8EH2007/ 0088 RtpheBphosghird)paBaditeh dichlozidd; A2 i s

~brono- 5- (net.hyl.sul f.onyl ri.di ne such that X1 is N,
Pd@ar)%(s and )&S@fbgn@ﬁ(gﬁ?f)c%n‘?)glp@jﬂ yl met hane.
Pr@@neral Methogopanll B;3 F ~ X-XZ R F 1 \N'XR 44 4 N

Br, ]~ ~>-R IX\ NX3 X4 RANI N X3, NNHa

N +
rtigr RT g Al A2 reem fgmperatre; 1. 27 equiv.), A2 (1.0 equiv.)

Re@ffd Cs2CO8 (]rctgﬁg%nztﬁngquiv.) were m xed in anhydrous
1, 4-di oxane and the mi’xture was flushed with argon for

Selgctftiorut es  bef\bfluoroPd2¢hddrajndthyBirBErylen2dianitievbij(taumaduoroborate);

- Phos or Xant.pho 0.10-0.20 equiv.) were added. The
TH?;i Xt ure was ft‘ft%gﬁgrc? Th argon, then heated in a

t-Bskal ed tube aért-b5ONlithiwd®0 C until the 10 reaction was
lete. Vor ku& was done according to one of the

Xa\gtg Sowi ng pr deeHipehyl-43-bistdiphengiphpsphinoprarthenes ands
.o d wthoaum )
X-Blidsut ed wit Z%Q%HggPﬂésRﬁ%gﬁ%%ésod?%gxg%‘i’%ﬁgﬁen%s

extracted wt e corbine se’was

dried (Mg2SM4), filtered and concentrat ed.
Starting materials used were either available from commercial sources or prepared
according to literature procedures and had experimental data in accordance with those

reported.

Compounds have been named either using ACD/Name, versions 8.08 or 9, software from
Advanced Chemistry Development, Inc. (ACD/Labs), Toronto ON, Canada,

www.acdlabs.com, 2004 or named according to the IUPAC convention.

General methods A to C

In the following general methods A to C, the groups RLR% RS, R* X!, X5 X3 X*and Y
are used independently to indicate the diversity of substitution within each structure. The
identity of R!, R?, R, R%, X!, X2, X3, X* and Y will be clear to a person skilled in the art
based on the starting materials and intermediates for each specific example. For instance in
Example 1, which refers to General method A, Al is 5-fluoro-4-[2-methyl-1-(tetrahydro-
2H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine such that R? is 4-tetrahydropyranyl
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2) The reaction mxture was diluted with CH2C 2,

filtered and concentrated. 3) The solvent was renoved
WO poosaenzed and t he resi due was taken up i n CH2QICT/SEn807/000620

washed with diluted is NaHCO3 (ag.) or water. The

organi c layer was dried (Na2S™4), filtered and

concentrated. Purification3das perfornmed using

preparati ve HPLC or chromat ography on silica. Either

the freebase or HO salt was prepared. General Method
an@ROis@netRyllantll ASNs @ Bbmé-5NrdetiyIfR1fany I\yridind siicHNBR X4 is N, D, X3

~ , 1. N 0Q O.20 Bl B2 B3 To a solution of
an%ig(aﬁr.ellgﬁﬁp@g lsf}lgh%‘?fﬂﬁn\?t.h?“‘?'n anhydr ous DVF (0.65 nl)
were added HBTU (59 ng, 0.15 nmol, 1.2 equiv.), am ne
B2 or a salt thereof (0.16 mml, 1.3 equiv.) and
GeBF’P’EM"(’ZPBi/ﬂrg, 0.37 mol, 3 equiv. for free am nes and
1 additional equiv. for each equiv. of salt). The,

re&bt Foni xt ure wag_ghaken o.n. at r 4. FIheygru R’

e pr v;ﬁs.*p%rjof]j_% thy_preparati¥e HELC \AonX\If

0800244 PCT/ SE2 1000620 31 @Qg t 270
ON-'N XLOHNH: HNR2R3 -~ | N NR2R3 5 R\ c? c3

Thionyl chloride (5,91) was added to (1.Qzequiv.).
After addition of 2 drops of anhydrous DVF, the
Alr(@ &3t 1. Bhequiwl W21 Reeguivefand XegC®0(1.G3D 2 frequit @ sretendixed an

f nitrogen. Th ol.yent s.evapor.at ed
L M MRV T RN
Pd{(die)j (0.05-@.2 equiiv.3 ehdKifds WX aBhat (090)0.20°uivl) Ver@ @G, The

.v&s added d({10pWI se followed by addition of _
e ushedhwith arepn.dhen heajed i sealeckibe e 9Ri-xtl0p &Cwasl the
rea8fiod W@pco%pléte.thfkﬁﬁ w39 done according to one of the following procedures: 1)
The reaction mixture was diluted with a mixture of H,O/CH,Cl,, the product was extracted
with CH,Cl,, the combined organic phase was dried (Mg,SOy), filtered and concentrated.
2) The reaction mixture was diluted with CH,Cl,, filtered and concentrated. 3) The solvent
was removed in vacuo and the residue was taken up in CH,Cl, and washed with diluted
NaHCO;s (aq.) or water. The organic layer was dried (Na;SOy), filtered and concentrated.
Purification was performed using preparative HPLC or chromatography on silica. Either

the freebase or HCI salt was prepared.

General Method B

o
F - F R!
SN X oy SN AN N~
NW\N/@A | rRA_ _R' N | /J\ | ZN R
)\_N H + N — =\ NN
N
O O

H
B1 B2 B3

To a solution of B1 (0.12 mmol, 1.0 equiv.) in anhydrous DMF (0.65 mL) were added
HBTU (59 mg, 0.15 mmol, 1.2 equiv.), amine B2 or a salt thereof (0.16 mmol, 1.3 equiv.)

(o]

and DIPEA (48 mg, 0.37 mmol, 3 equiv. for free amines and 1 additional equiv. for each
equiv. of salt). The reaction mixture was shaken o.n. at r.t. The crude product was purified

by preparative HPLC.
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m nutes before it was diluted with CH2A 2, washed wth
saturated NaHCO3 (ag.), dried (Na2SO4) and filtered.
wab@ssal2yent was evaporated in vacuo and the cPCmM&E2007/000620
product was 10 purified using flash col um
chromat ogr aphy. EXAMPLES The present invention wl|
further be described in noréidetail by the foll ow ng
Exanpl es, which are not to be construed as liniting
the present invention. 15 Exanple 1
Geperal Mpthpd\C'[ 5- (et hyl sut f onyl ) pyridin-2
yl J-4-J 2-methyl -1 - (tetrahydro-2H pyran-4 yl)-
1fo1' m|dazol -5 yl Jpyri m di n-2-azni n§g hydrochloride 0 F
bHHBQ  MykerN NH H (- »™MQo~~ki3R-~0 20 The
t conmpound was prepared i cordance with general
Y'methdd A using 5-fluoro-4- [ hyl - |
- (tgtrahydro- 2Hpyran- 4- yl)- 1 F{n dazol -5-yl ] pyrimdin
-2-amne (as deScribed in e 6) (50 ng, 0.18
Thmmul c)hlqmtda @ {Mb)m-aﬂdémtetmydlilﬂqﬁlﬁﬂ)y ¥y fddikioneof QAR ops AT,

TR R RIE R N E T

nltﬁbgéﬁ) ’I(h‘éf(éﬂlelg%\xéa% e?a%&r%zd t]iﬂ.%cggaﬂdzthe ilesﬁle %va& gi sol&edﬁg Cg—g{blz

(uqq;_l I;Dckpaq_golglog}ova(stoﬂataumd)_ £28.0 equ%) WS, adgled—tjropwlse fol{ookabd by

adéHg&izl_ %éetgx?aﬁ'g {§1 X E‘D-)( gg?éeaﬁté%?ﬂ%érnkag gt’?,g&df’at ﬁ.?.}%r 30

midutebefatd it WasldluRd, with 6H,Clz,, wahéd) with/BatiB) NabGOA3]), dried

N éz%ﬁf&dgﬂ%?’mﬁ?@ﬁmﬂf S8F PERGIRIeyr Varuq-agd the crude product was

puiticlt whirg 4B bbbl chfdres @HpHYY 0- 2Hpyr an-4 yl ) -

EXAMPLES
The present invention will further be described in more detail by the following Examples,

which are not to be construed as limiting the present invention.

Example 1
5-Fluoro-N-[5-(methylsulfonyl)pyridin-2-yl]-4-[2-methyl-1 -(tetrahydro-2H-pyran-4-yl)-
1H-imidazol-5-yl[pyrimidin-2-amine hydrochloride

o
~

S
Hye”” go

The title compound was prepared in accordance with general method A using 5-fluoro-4-
[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine (as
described in Example 6) (50 mg, 0.18 mmol) and 2-bromo-5-(methylsulfonyl)pyridine (42
mg, 0.18 mmol) to give the title compound (34 mg, 44%).
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| Himdazol -5 ylJpyrimdin-2-amne O FN H3C N/ NHN

, O H3C1.1S~-O 10 The title conpound was prepared in
waecwsndamce with general nethod A using 5-fl uoP@F/&E2007/000620

[ 2-met hyl - |

- (tetrahydro-2H pyran-4-yl)-1Him dazol -5-yl ] pyrim din

-2-amne (as described in BRanple 6) (50 ng, 0.18

i nnmol ) and 5- brono- 2- (net hyl sul fonyl ) pyridine (42 ny,

0.18 nmol) to give the title compound (36 ng, 46% . 1H

THNWRR((CNIG) 6fpprng.191]s, $H)|®1918(d&5=2(@2 H4 :121{}584842 8.53 (iﬂ) 2 H% 8.12
ofiy 8 52,5550 T o5k 5 o 1 by 1 Go/=122805 36 AP 1 .10
(d&1 Jl@l 63ld, 291Hz1& }@23 3 43 &@ (Ih'zz ﬁg‘é%ﬁ?@t}g) Jeds, %ﬁg &]4 Eﬁd

J= L@4@ I@:dd H)Jll%l G@, J%wz% &1;_65 Hy, E—I)H) MS (ESSV/ZM% @B3).
(Mtl). Exanple 3 20 5-Fluoro-N-{S
[ (4-inethyl pi perazin-1 yl)carbonylJpyridin-2 yl)-4
Extapiee2 hy | -I - (tetrahydro 2H pyran-4 yl)-1Hin dazol -

am ne WO 2008/ 002244 PCT/ SE2007/ 000620
5- B0 el o i R B A e bt g 2 Hopyran4-y1)-

THLOHARL RS- REBRALEELLN accordance with general
met h %Aygg'?rrtlg B-fIUOr 0- 4- [ 2-rethyl - |

ahydr o- 2H pyran-4-yl)-1H i m dazol -5-yl ] pyri m di n
@ne (as

Hao\( /k

=N

.0

s<

Hee” X0
The title compound was prepared in accordance with general method A using 5-fluoro-4-
[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl}pyrimidin-2-amine (as
described in Example 6) (50 mg, 0.18 mmol) and 5-bromo-2-(methylsulfonyl)pyridine (42
mg, 0.18 mmol) to give the title compound (36 mg, 46%).
'H NMR (chloroform -cz;) 8 ppm 8.85 (d, /=2.53 Hz, 1 H) 8.34 - 8.39 (m, 2 H) 8.11 (s, 1 H)
8.00 (d, J/=8.84 Hz, 1 H) 7.69 (d, /=3.79 Hz, 1 H) 4.99 - 5.09 (m, 1 H) 4.10 (dd, /=11.62,
4.80 Hz, 2 H) 3.36 (td, J/=11.87, 1.77 Hz, 2 H) 3.20 (s, 3 H) 2.65 (s, 3 H) 2.48 - 2.60 (m, 2
H) 1.87 (dd, J=12.38, 3.28 Hz, 2 H); MS (ES) m/z 433 (M+1).

Example 3
5-Fluoro-N-{5-[(4-methylpiperazin-1-yl) carbonyl]pyridin-2-yl}-4-[ 2-methyl-1-
(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl[pyrimidin-2-amine
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described in Exanple 6) (35 ng, 0.13 mmol) and
1-[(6-chl oropyridin-3-yl)carbonyl]-4 s
woreiokpdRiper azi ne (reported in WO 2003082853) ¥QiSEan)7/000620
0.11 mmol ) to give the title conpound (60 ng, 100%.
M5 (ES, retention tinme: 2.53mn) nlz 385 (M1).
Exanpl e 4 5-Fl uoro-N-{6 [ (43pethyl pi perazin-1
yl ) carbonyl Jpyridin-3 yl}-4-[2-methyl-1- 10
(teot rahydro-2H pyran-4 yl)-1H i midazol --5
y rimdin-2-amine O FNN NNI N ~NHO The
t| ¢- conpound was prepared in accordance wi th general

nmetjho ing 5-fluoro-4- [2-methyl- |
HsC< yflr o- 2H pyran- 4-yl) - 1Hi m dazol - 5-yl [ pyri m di n
- i né& descri bed in Exanple 6) (26 ng, 0.095

mol ) and _1-[ (5-bronopyridi n-2-yl)carbonyl]-4 15
nmet hyl pi pérazi ne (obtai ned from Exanpl e 4b) (27 ng,

0. 095 to give the title conpound in 61% (28 ny)
yield. 1H NI\/R(400 MHz, DVMSO-d6) 8 ppm 9.95 (s, 1 H)
8.79 (d° 6 Hz, 1 H 8.64 (d, J=2.76 Hz, 1 H)

8.11 (dd, 8.x66, 264Hz 1H)755(d J=8.78 Hz, 1

H)735(d =3°%6  He, 5.03-4.91 (m 1 H 3.81

s e B e g s

[2- (ngthyBl-l@etrthﬂ@ ZHailyrz(n#-yD HJ-iidid34ol B-Apytimidid-dHmide {5

1.78 (d 12,17, 2.3
des&ébe %camyé%eégl ﬁ,ld;l?ﬂ@f-l 1 [(%@g@mpéglz?z}ﬂ)parbonyl] 4-
mem@m&mm/r@ﬁ&é&ﬁl W@42003082853) (27 mg, 0. 11 mmol) to give the title

Br om) ridin- ) car bony l} | pi pérazi ne
cormmﬁ.( R M Eamtonimam Sapi) i 33 M+1).

5- Brormpyrl di ne-2-carbonyl chloride 0O &NC Br
Thi onyl chloride (8.15 g, 68.5 mml) and anhydrous DM
Exl(mzaltedl ytic amount) were added 5 to

- d b [ 2. 48 mmol
5-Flua ogﬂ-gg ?fgl Itﬁﬁﬁ%ﬁfﬂg{'ﬁ-ﬁ I —‘&}é’?”( ’é‘i‘ég Idﬁrflzr’"%’h-tlr]ear
(tetBaﬂykii'd-DH -pipn- 29 B efidakt e sIfpykiNi@myd-eiey | de was

removed in vgcuo to yield a Crude product that was

%@ﬁ% ;elzqqt I NVﬂﬁthout further purification or
);N K/N\

®,
The title compound was prepared in accordance with general method A using 5-fluoro-4-
[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-yl]pyrimidin-2-amine (as
described in Example 6) (26 mg, 0.095 mmol) and 1-[(5-bromopyridin-2-yl)carbonyl]-4-
methylpiperazine (obtained from Example 4b) (27 mg, 0.095 mmol) to give the title
compound in 61% (28 mg) yield.
"H NMR (400 MHz, DMSO-ds) & ppm 9.95 (s, 1 H) 8.79 (d, J/=2.26 Hz, 1 H) 8.64 (d,
J=2.76 Hz, 1 H) 8.11 (dd, J=8.66, 2.64 Hz, 1 H) 7.55 (d, /=8.78 Hz, 1 H) 7.35 (d, J=3.76
Hz, 1 H) 5.03-4.91 (m, 1 H) 3.81 (dd, /=11.42, 4.14 Hz, 2 H) 3.67-3.56 (m, 2 H) 3.56-3.47
(m, 2 H) 3.11 (t, J=11.29 Hz, 2 H) 2.54 (s, 3 H) 2.40-2.31 (m, 2 H) 2.31-2.24 (m, 2 H)2.18
(s, 3 H) 2.24-2.10 (m, 2 H) 1.78 (dd, J/=12.17, 2.38 Hz, 2 H). MS (ES) m/z 481 (M+1).
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Exanpl e 4(b) 1-[(5-Bronopyridin-2

yl ) carbonyl J- 4-net hyl pi perazine 0 1 & N") Br ~N-~
wdaoogoeeshyl pi perazine (0.13 g, 1.3 mwol) and PCT/SE2007/000620

triethylamne (0.13 g, 1.3 mmmol) were sequentially

added to a stirred solution of

5- bronopyri di ne- 2-carbonyl 8hloride (0.27 g, 1.24

nmol ), obtained in exanple 4(a), in CH2A 2 (5 nL) and

the reaction was stirred at anbient tenperature until
1- [(feanimwridmsZ-yk)mlbcmyH 4-ffhé1yl;ﬁ1@amine wisgseparabasdbllesed

15 was W at ed agueous NaHCO3,

E—"?"—’Me@ B’%%Uefrjf}' ZE%EP%@’?’ added fol | owed by

evapofation to dryness. The crude product was obtai ned
NE 0.31 g) yield. This material was used in the
bxt step (Exanple 4) without further purification. 1H

(400|\/Hz DI\/BOdG)Gppm872(d J=2.26 Hz, 1 H)
J=8. 41, d, J=8.28 Hz, 1

T gt 606 (6 8 51 ol s N dcty 15 apgmogment ped
o Sy B h AL £ S g e i
reflpkediviid ayeleppsalutthinrw® opitaladsl. Fkeess thichylchloride was removed in vacuo

oS g o

NV N ~N H 0, 25 WD 2008/002244
PCT/ SE20 7/000620 35 The title co ound was prepared
&ﬂﬁﬂ—/éééé 8QHE@OVWPH’@’@RQV)§P’WMH" ANy lgperezing e

excepbi on that a second purlflcatlon on a silica ge
cohy necessary to obtain a pure material, using
rfluor -44[ 2-met hyl - | - (t et rahydr o- 2H pyr an- 4- yI) 1Hi
zol - §$qpyr|n1d|n - anine (as described in

npl e 6) g , 0.13 mmol) and
1- nzeﬂ@é}zlé@raanﬁ Q. 13yg,cla3 mor)) ndsrighyaminsd9rlB di ha8 nimelpureteed

seqlugnt}éﬁy 208043 4%4 f'rgd gogfgtloql%f 5%1’%1%05‘;’11?(11216 al%onﬁ CEIP fide k(} i’/eg,

1.24 mmol), obtained in example 4(a), in CH,Cl, (5 mL) and the reaction was stirred at

Br

Br

ambient temperature until reaction was complete. The organic phase was diluted (CH,Cl),
washed with i) saturated aqueous NaHCOs, ii) water. Absolute EtOH was then added
followed by evaporation to dryness. The crude product was obtained in 89% (0.31 g) yield.
This material was used in the next step (Example 4) without further purification.

"H NMR (400 MHz, DMSO-di) 6 ppm 8.72 (d, /=2.26 Hz, 1 H) 8.18 (dd, /=8.41, 2.38 Hz,
1 H)7.55 (d, J=8.28 Hz, 1 H) 3.68-3.58 (m, 2 H) 3.40-3.33 (m, 2 H) 2.40-2.33 (m, 2 H)
2.29-2.22 (m, 2 H) 2.19 (s, 3 H). MS (ES) m/z 286 (3'Br) (M+1).

Example 5

N-[6-(Azetidin-1-ylcarbonyl)pyridin-3-yl]-5-fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-
4-y)~1H-imidazol-5-yl[pyrimidin-2-amine

(¢]

F N N\ \
~ o
I

O
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conpound in 18% (10 ng) yield. 1H NVR (400 MHz,
DVSO- d6) 8 ppm 10.03 (s, 1 H) 8.88 (d, J=2.26 Hz, 1 H)
W@288/0¢xt44 J=2.51 Hz, 1 H) 8.12 (dd, J 8.66, 2PGHSE®Y7/100620
H 7.89 (d, J=8.53 Hz, 1 H 7.37 (d, J=3.51 Hz, 1 H)
5.06-4.95 (m 1 H 4.57 (t, J=7.65 Hz, 2 H) 4.05 (t,
J=7.70 Hz, 2 H) 3.82 (dd, 1065J=11.42, 4.14 Hz, 2 H)
3.12 (t, J=11.04 Hz, 2 H 2.55 (s, 3 H) 2.31-2.13 (m
4 H 1.81 (dd, J=12.05, 2.26 Hz, 2 H. M (ES) mz
Thé 3i8le chapyund Tes prepiaredi inhecondedicatvith gomera opetlegbA ewlitlathe exception

f ol | d i | es. 6-9: _Ex le 6 15 S -4 .
o SRR oS 5T TR b b e
usmg]Spﬂddrquﬂnﬁh}ﬂlﬂ@&rahﬁdl@fﬂH 9y1@ﬁ39-y1) 1 H-imidazol- 5-y1]pyr1mld1n—2-

4- N-Acetgll -N-(tetrahydro-2H pyran-4
amyng (38 ApsH @lﬁﬁxwplesﬁﬁ%é@geo mmpgl) aqd3-(azetidin-1-ylcarbonyl)-5-

ool P 0 byl g g

compemndandé%dl()mgyiegd 10.2 mmol ) were dissolved in MeOH

'EAR et DG & sk B (2 d S bt B s 66 o
—(255)Hzcl @1)@ 1§t(ua rﬁé 6693 64HQ 1 ﬁ?d's@'{a%&%@l}@i Q*H)dﬂ =351

(0 g, 5.1 mml) was ad the reaction
Hzgd H)§ @-4. aaum Ing) é\éalét éﬂ;ﬁihélz,ra B) 408 (g =7 %Q/qu:t Hba 82 (dd

h
180000 PRI AR AT SALE LIRS A MBS g 151 o
J=$208 22 qidz, 2 i MS (ES) /a3 @anpbor ohydride (0.1 g, 1.6
mol ). After stirring for 2 hat r.t., 25 the mxture
was filtered and the filtrate was concentrated in
The @e0inteFRedin RS w@#espréwed &4 oS &ed BxAmbRk yene and
re-concentrated he residue was dissolved in THE (10
Exgmpleshd acetic anhydride (1.56 g, 15.3 mml) was

5_%9,6,}1? Ié- %{I{;}?%Lﬁeﬁaﬁ?ﬁmﬁ g{nea? j?l& S]?i {ngt dzé)l gy?tgt(ég 2 dzmzne
ExampleaCa)o4-gNH ceiye N2 124008 0CXR-2$anPCT) [akmd i T i hig6X az36

resi due was di ssolved in toluene and concentrated in
acyo ©o give the title conpound (1.36 g, 78%. 1H
13) ppmS 8.04 (s, 1 H), 4.86-4.73 (m 1 H),
4.00-3.89 (m 2 H, 3.52-3.42 (m 2 H), 2.35 (s, 3
>1.81 (s, 3 H, 1.70-1.57 (m 2 H, 1.49-1.23 (m 2
Hy-O M5 (ESI) nmlz 5 225 (Ml). Exarrple 6(b)
I-2 nethyl-l-(tetrahydro 2H pyra
s P

amipogisexsiele (Reiter, L.A.,J. Org. Cheni. 1987 52 2714-2726) (0.68 g,
5.1 mmol) and acetic acid (0.61 g, 10.2 mmol) were dissolved in MeOH (20 mL).
Tetrahydro-2 H-pyran-4-one (0.76 g, 7.6 mmol) was added and the mixture was cooled to 0
—(-5) °C and stirred for 1 h. Sodium cyanoborohydride (0.32 g, 5.1 mmol) was added to
the reaction mixture at —5 °C, causing weak exothermic and gas evolution. The cooling
bath was removed and the mixture was stirred at r.t. for 1 h, followed by the addition of a
second portion of sodium cyanoborohydride (0.1 g, 1.6 mmol). After stirring for 2h at r.t.,
the mixture was filtered and the filtrate was concentrated in vacuo. The residue was
dissolved in toluene and re-concentrated. The residue was dissolved in THF (10 mL) and
acetic anhydride (1.56 g, 15.3 mmol) was added. The resulting mixture was stirred

overnight at r.t. then for 1 h at +50 °C. The volatiles were removed in vacuo and the
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PO VWN\\ N

4-[ N- Acetyl - N- (t et rahydr o- 2H pyr an-4-yl )] am no- 5- net hy
wo pawenezal e (4.8 g, 21.4 nmmol) to was di ssol veRCT/BEXDI0620

(30 M), and the m xture was hydrogenated over Pd/C

(10% wet paste, 0.10 g) at 3 bar. The reaction

m xture was stirred at 50 C36or 3 h. An additional

anmount of Pd/C (10% wet paste, 0.15 g) was added and

the m xture was continued stirring at +50 C for 3 h.
restsiud wasndisedlhakindelugik. ana conceBiratdd ity tongise thed ditle camgound

e ulting mxture was heated to reflux for 30 h.

(1 %ﬁo{&%m chl ori de was added to quench the 15 reaction.

TR TCRCH) Bpiesss. B4 st 1 & efdsd-ysuah 1dinah 9oas.89 ﬁﬁ %gg,fﬁ&sggw

and the fi ??rate was évaporated i n ‘'vacuo.
(myaB).d-3ufsctEy k-4 (s.ad H),dt BH1.80 (nuddihi lc40-bah éme2 HxgVIp (ESD) m/z
229@\91 extracted with Et OAc, then with CHCl13. The
nbi ned organic layers were dried (Na2SO4) and
concentr at ed |n vacuo. The cr ude product was purified

h_ch h |
Ex@lpls S0l (S e e ek RO et mideepl s 1
5.40-5.30 (m 1 H), 4.13-4.01 (m 2 H), 3.57-3.44
finrgz H, 2.57 (s, 3 H, 2.44 (s, 3 H, 2.43-2.30 (m

, ~1.80-1.72 (m 2 H). Exanple 6(c)
(ZE)- -Di net hyl am no-1-[2-nmet hyl -| - (tetrahydro-2H pyra
T 4791y - 1H i nidazol -5 yl]prop-2-en-]-one 0 ON NN/
V\D 2008/ 002244 PCT/ SE2007/ 000620 37
4 [§fz&§ 23913(/7{5 (%tr%dfl‘%b%) %yﬁ %&a-zm% 8% zf)"ley(ﬁ%mm )

wa§ disdolveddia BmDH (adehl), bed mibxmmm& w@ssh}slwg"enadd uvrﬁle’ﬂ/@ oA xvet
[ r cool i n the m xture

h Af
pasds 000 845 itk BECIDOILE MRS b EHITRS BFASE Tt efional
am()ﬁﬁ%@@&k} ( 1084, Rt £t 0d 5 %9’ %? Q&Jeataﬁ@ tHerle(ﬁﬁé‘Q/as a_(ﬁl@inued stirring

crude product was puri f by l'ash chromat ogr aphy

at X0HLTop B e Bpdlinm: nlqthqxaieg(ulv@ 2R é46 mm«el) W@m@@d dnd the@&ulfing

nm?tal@ \Xas%@awgﬁé%ﬁggﬁkp% A?gﬁﬁrgur& é]@n%ha 313.8 a dedeo 'ciglénclz th%6

reaction. The mixture was filtrated through diatomaceous earth and the filtrate was
evaporated in vacuo. The residue was diluted with saturated sodium bicarbonate (aq.) and
extracted with EtOAc, then with CHCls. The combined organic layers were dried (Na,SOy)
and concentrated in vacuo. The crude product was purified by flash chromatography
(EtOAc) to give the title compound (3.7 g, 83%).

'H NMR (CDCl3) & 7.70 (s, 1 H), 5.40—5.30 (m, 1 H), 4.13-4.01 (m, 2 H), 3.57-3.44 (m, 2
H), 2.57 (s, 3 H), 2.44 (s, 3 H), 2.43-2.30 (m, 2 H), 1.80-1.72 (m, 2 H).

Example 6(c) (2E)-3-Dimethylamino-1-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-
imidazol-5-yl]prop-2-en-1-one
0o

.
\ﬁw;\l/



J= 11 Hz, 4.4 Hz, 2 H), 3.52 (t, J=11 Hz, 2 H), 2.99

(br s, 6 H, 2.56 (s, 3 H, 2.45-2.32 (m 2 H),
wa2@8n0a2#2 (m 2 H; M5 (ESI) mz 264 (M1l). 1PCESEQUD!/@0620

6(d) (22)-3-D nmethylamno-2 fluoro-1-[2-nethyl-

-(tetr ahydro-2H pyran-4 yl)- |IHimdazol-S

yl Jprop-2-en-1-one 0 0 N N37 N F Selectfluor (7.75

g, 21.87 mmol) was added in portions to a stirred

solution of (2E)-3- dinethylamno- | - [2-nethyl-

5-A¢atdeX-miathgt-o-(RHaimydrad Hpyyin-4-y)FH Aimithzdagn7 k17579 mmol) was

it TP A DM P 1 ol e gt e e

ovERSME. I A0er cHdKIUD €.t WRSmBARE Qs ekird 6 EEEDNE, ?ﬂ% or%aénc phase

filtered, The filtrate was evaporated under
was deied (NasSQuelfiltered pdseangentiates iv akese. The eruds-prodact was pursied by

d
et D e STTRROM 20 D e ff BB R o P
"HANMRI (@ﬂclgmbm(cdog =al2he/HE, @Iﬂpiz%wmﬂ)ls 5&5 43 glﬁ 2 H), 4.08 (dd,

0 run_to conpletion, and the
T SRR S S BT Wy r ooy o), 356 (29,2452
I { SAN® . The title
(Hﬁgﬁggbﬁéﬁ??(BM@@DQMSEEQD ﬁ%@%c@g13 300 MHz) 8 7.34
(s, 1 H, 6.84 (d, J= 27.9 Hz, 5.00-4.88 (m 1

. &i”fﬂsé@ﬂsf,zz—?@z’@%%zac.»—?%{ugr%%é%e@- i SOt g0
1MinBdazsl-T-3lprap-2etdl ;oS (ESI) mz 282 (My+1l). WO
2008/ 002244 PCT/ SE2007/ 000620 38 Exanpl e 6(e)
uoro-4-[ 2-met hyl -1 - (tetrahydro-2H pyran-4
1H i m dazol -5- ylJpyrimdin-2-amine F NN NO A
ct Pon m xture of
'nethylanino-Z-fIuoro-l-[2-nethy|-|-(tetrahydr
ON s¢ pyNan 4-yl)-1H i m dazol - 5-yl ] prop- 2- en-one
(1.47 g, é 22 nnDI) guani di ne carbonate (2.35 g,

Sel%g'tgﬂ? a@% %ﬁ?@ﬂ i c():ihwa% r@telc? & 1'30‘%801'{34(&)91 stirted gdlelti(;nnof (2E)-3-
dimethylamino-1-[2-methyl-1- ~(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl Jprop-2-en-1-
15 one (3.85 g, 14.58 mmol) in MeOH (100 mL) at r.t. After stirring at r.t. for 3 h the reaction

mixture was cooled in ice/acetone and filtered. The filtrate was evaporated under reduced
pressure and the residue was taken into CH,Cl,. It was washed with aq. ammonia, brine,
dried (Na;SO4) and concentrated in vacuo. The crude product was purified by flash
chromatography (CH,Clo/MeOH 15:1). The reaction was not run to completion, and the
20  reaction was repeated again with Selectfluor (1.5 equiv.) followed by the same workup.
The title compound (1.47 g, 36%).
'H NMR (CDCls, 300 MHz) & 7.34 (s, 1 H), 6.84 (d, J=27.9 Hz, 1 H), 5.00-4.88 (m, 1
H), 4.04 (dd, J=11.2 Hz, 4.2 Hz, 2 H), 3.46 (t, J= 11 Hz, 2 H), 3.08 (s, 6 H), 2.53 (s, 3
H), 2.42-2.28 (m, 2 H), 1.84-1.75 (m, 2 H); MS (ESI) m/z 282 (M*™+1).



10

15

20

25

m crowave reactor for 10 m nutes at 140 C under argon

or nitrogen atnosphere. The mxture was filtered and
wao b@sood2eer was rinsed with CH2C12. The sol veneCTaB2007/000620

evaporated in vacuo and the crude product was

purified using flash colum chromat ography 10

(CH2C12/ MeOH 20:1) to give B&e title conpound (1.21 g,

84@@ "H NWVR (CDC13, 300 MHz) 6 8.17 (d, J= 3.3 Hz, 1

, 7.59 (d, J= 3.9 Hz, 1 H, 5.27-5.13 (m 1 H),

E_Qnﬁ@__@ﬂ ~§luoPo-¥y[2-ethy3- Jéﬁldrahj’dﬂe AH-pordriz4-y b1 8- ditdazdl-5)
U ﬁé J.= 11 Hz, 2 H), 2.62 (s, 3 H), 2.58-2.40
y{%”” Heg-amineqs 1 g4 (m 2 H): MBS (ESI) mz 278 (Mrl).

le 7 4-(1, 2Di et hyl -1 H i m dazol -5 yl)-5
qu rgpyr|n1d|n 2-afnine Examlp e 7(a)
N net hyl - 5- (trinmet hyl stannyl )-1N-i m dazol e

>¥ ~-' 1, 2-Di net hyl i i dazol e (0.960 g, 10.0 nmol)
wag djluted in dry THE (50 nL) under an 20 argon
at here and the solution was cooled to -78C.

1.7M 6.47 L,
A o R Srpiidamtoct Rorm iz sty rhnGeweldeo-oH-
yﬂ&h)ﬂt—}klf CH-iM@zS1L4- ggﬁx@pfﬁén-arn 13 g 3%291&5‘6* %ﬁ%ﬁm‘ér %%%ﬁ‘%

sol ution trimet In chlorlc
@. %m 13. q6rmeﬁh wad mmmeﬂ(om%rfﬂp eqﬂfh'é lmbhutt,anel mheated ina

mi&ﬁ%ﬁ&eexgaét&r foxtGPO Hm&fte%@t 1163 % under éirgtoH é>r {glieolggr? l?fé}%%{?ﬁ% SI‘he

then evapora ed’ 1 n vacuo to
nn}(mre%sgﬁlteﬁﬂ%ld tIREfTd evas mctel vmltIDdHQGIZ VEife sdBRS: Wik dvBiorated in

next e Mﬁth ut furt pur&%]catlon 1H NWR 13)
vaco Bﬂﬁj@ e (pgo Y_/ﬁls plg‘l Qg 0 utgn g og@togga
(CIRASIMROBBR(: T to Bivd)the il 822 12%](84@/ 205”) (M+1) VO

2008/ 002244 P / SE2007/ 00 620 39 (b)

'H DR (GP61:43 Qi BB r&éﬂr(yu I+ BL3i i, d &)l 594, );%3 9'Hz, 1 H),

527 S LR D 136 B s Ry Locrliy 13 W 4 Aic 8D 480t050 1 Bz
3 . ) i di
“? 23"*? R 2 D A P SR Dy
and the 5 solutlon was degassed wi th argon.
3)2Cl12 (0.126 g, 0.17 I dded dth
EkB@éE?PO% n1xtgre masgstlrredng? ngaé ?orelsaﬂ Thg

4—(I,édbmdayl-i'ﬂ{nmmazolm-@l)@ﬂh&dpﬁ%‘dzﬁ-g-mﬁmé- and

%@QCO %C Z&E L];; ﬁf%?)?la;e-(h(zgzgt ygglgre )SZ]%/'EJz;rn?dazoslaelt urat ed
\anc;)\\
I

1,2-Dimethylimidazole (0.960 g, 10.0 mmol) was diluted in dry THF (50 mL) under an
argon atmosphere and the solution was cooled to -78°C. tert-Butyllithium (1.7M in
pentane, 6.47 mL, 11.0 mmol) was added dropwise over 5 minutes. The reaction mixture
was stirred for 1 h at -78 °C and then treated with a solution of trimethyltin chloride (2.2 g,
11.0 mmol) in anhydrous THF (10 mL). The mixture was stirred for 60 h from -78°C to
r.t.. The solvent was then evaporated in vacuo to give the title compound (1.29 g, 5 0%).
The crude product was used in the next step without further purification.

'H NMR (CDCls) 8 ppm 6.87 (s, 1 H), 3.56 (s, 3 H), 2.41 (s, 3 H), 0.45-0.18 (m, 9 H);

MS (CI) m/z 261 (**°Sn) (M+1).
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was added and the m xture was stirred for 30 m nutes
before extraction with Et OAc. The organic |ayer was
waleiosdo2hhSO4), filtered and concentrat ed undePCT/EERIOEEN0620
pressure. The 10 crude product was purified by flash
chromat ogr aphy (heptane/ EtQAc, 7:3) to give the title
conpound (0.41 g, 50%. 'H B&R (CDC13, 600 MHz) 5 ppm
8.40 (d, J=2.9 Hz, 1 H), 7.86 (d, J=4.4 Hz, 1 H), 3.97
(s, 3 H, 2.53 (s, 3 H; M5 (ESI) mz 227 (Ml). 15

Extmpleg\(i® I{(hyord-4(1,2-Zinthybd Ayiniddeb k- oy haizfblor pyyinjidise
Iuor pyrimdin-2-amne F ~ 1 N/ N(NH2

j;o 4- (1, 2-di methyl -1 Hi m dazol -5-yl)-5-fl uoropyr

c(0.295 g, 1.30 nmol) was dissolved in

>1Npropanol (3.0 nL) in a mcrowave vial. Anmoni um
hjUrOX|de (2896 .O L) mas added, the vial was

L RN L T —

ﬂuBr %/rlﬁ‘ﬁkﬁné 501 Q, Y80 ?:W%Yé\ﬁﬁl'iéﬂﬁﬁqm E‘&lsrmF@'@mL‘)‘@% the
iti oned between CH2C12 and 1M aqueous

sobijoewas dygiasesd, WIfbmcm RI@Ehe)HE: ((F 250w 6117 mwas]) ol was bcded and the

rea%? Hﬁ tu1’7e as\% ed z§ta-lt8%r°elt %ﬁ&%ﬂéﬁ%ﬂrﬁac’ﬁ%ﬁ%ﬂx&r\g S c%gled down to

Foduc racted wth e organic Hase
r.t cmdevmﬁtraé& dndetr tdﬁlu@éd’}ﬁmhreaﬂitutahﬁ promsldmeﬂumae (aq., 50 mL)

el PSR ety g ) o 00 G P HEE PEEI98 Mar 0T
oréalqz)hczll%rgvas 484 (M%@%'mt&mon%@@%ﬂggée? ré&hscecﬂ ssure. The

cnglegwoc{ugt was pxgrlﬁe by glaghschrgmptpgrapky (Hesiape/HIGAQ dg%)(cwg)wy the title
ﬁ%o(r%/ PCT/ SE2007/ 000620 40 Exanple 8

co@@ %2? tetrahydro 2H pyran-4

HYNIYIRAODIE, 600 ARGyt . $.40 K4, i/ OdZ0 11 1); 7.86 (d, J=4.4 Hz, 1 H), 3.97

o SREE T SR SRR 0 )1

2-trifluoromethyl - ]H-irridazole OFFO0O ~N F\NS5
5- Met hyl - 4- am no-i soxazol e 17.25 nmmol ) and
of Sk S

Exgmple 7¢62a ch-d. 3-Rimethy!- 11 Binivies oropyrimidin-2-amine
L
Nne N
\g / N’(NHZ

2-Chloro-4-(1,2-dimethyl-1H-imidazol-5-yl)-5-fluoropyrimidine (0.295 g, 1.30 mmol) was
dissolved in 1-propanol (3.0 mL) in a microwave vial. Ammonium hydroxide (28%, 1.0
mL) was added, the vial was sealed and the mixture heated in a microwave oven (+140 °C,
4h). The reaction mixture was cooled to r.t. and the solvent was evaporated. The residue
was partitioned between CH,Cl, and 1M aqueous HCI. The aqueous phase, containing the
product, was neutralized with saturated aqueous NaHCO3 and the product extracted with
CHCl,. The organic phase was co-evaporated with ethanol and the residue was purified by
flash chromatography using (CH2Cl/MeOH gradient; 100:1 to 94:6) to give the title
compound (0.210 g, 78%).

'H NMR (CDCl3) § ppm 8.15 (d, J=3.5 Hz, 1 H), 7.71 (d, J=4.3 Hz, 1 H), 4.87 (br's, 2 H),
3.97 (s, 3 H), 2.49 (s, 3 H); MS (ESI) m/z 208 (M+1).
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di ssol ved in nethanol (50 niL).

Tet rahydr o- 2H pyran-4-one (1.9 g, 19 mmol) was added
W@r@snbe44m xt ure was cooled to 0 - (-5) C and BCT/SE207/000620

for 1 h. Sodium cyanoborohydride (0.812 g, 12.9 mol)

was added in portions to the reaction mxture at -5 C

causi ng weak 10 exotherm c #4hd gas evol ution. The

cool ing bath was renoved and the m xture was stirred

at r.t. for 2 h followed by addition of water (20 ni).
Exdmplerset hanol was renoved fromthe reaction nixture

nd the |nterned| e am.,n xtrac th, et
5-Ejpeond-U-(te gy dm-71 Py’f‘Ffé"é’ nﬁg?fﬁé’g”’&f'geé’t@clﬁﬂd olgdsy
Mmgghﬁghggagggy) concentrated to dryness, dlssolved |n
tol uene and re-concentrated. The crude internedi ate

Exammpla 8(a) wad celiis b Getraleydr a2 Bpean -y o2-mifguoxemetgyldl H-imidazole
pyrbdlne (2 m., 26 mvl) was added. The m xture was
oled to OC and trifluoroacetic anhydride (4.35 g,
mol ) was added dropw se. The m xture was
Flbn inged stirring for 2 h at r.t. and was then washed

er and saturated NaHCO3. The aqueous | ayer
xtracted with CH2C12 (2x30 nlL), the organic

S Mp ﬁleééﬁqr@‘e%ﬁ?v%é%%ﬁa@éﬂﬁfiw@ PTG ASRmoR were
distd18dd ﬁhﬂaﬁ&o?fﬂomﬂtﬁmeéamm&zmzng/fdnf4 B8 Qaret1lm@ol) Ras ddded

met hyl i soxazo -+1 The title

an¢ thepreiniide mcq@i@rtaﬁed -‘r)n Ca?élééflﬂafhﬁé lvbi B ltlmecygmb@rcﬁwdnde
OE4 R hpa AT B R DA & s v
ex@tm:rﬁﬁe mdmisleybdluiax dhe Ic&ol(rfgé)ﬁtlﬂﬂas&‘émnm;d %n,d tiné ?lflxatgﬂﬁ@vas stirred
ot Eh ot SUPRERYY ehBuLner el ) B3 e ined Ven tiieq grom the

rea%ﬁ@&%&@re(:ﬁxd%}e Erterm%élaé rﬁme wh %@ct&%ﬁ?ahd@ Q&t:M’gZ)XSQ mL).

Th8 c&#bingd 41zga(11m1a}®rsl-ﬁ1¢re ﬂr1€'c5(1‘?a,2804)( eqncgntidied (9 d5§61€€$ dlsgalved n

i St e e e Bt o

mI() 28l pSridinees iy ammmﬂ whd addt@ tTha hyigtuee @4 qyptedrto 43¢ )de-
trlfluoroneth H i m dazol - 5yl Jpr op- 2-en-1 -one
triftuqreacgtic NﬂFdKlK? o4 35 . FAd mopl) gvag éﬂ%ﬂﬁ%i’%% &Fé‘ﬁé‘ﬁl&‘d""%

coftfifuldl gt?ﬁ]ﬁg £ 7 Dot e RSRR RN WRHBO it fvaEet 3R 5 QuBfc@NaIICO;.

The aqueous layer was extracted with CH,Cl, (2x30 mL), the organic extracts were dried

(NaySO4) and concentrated to dryness to give a second crude intermediate, 4-[N-
(tetrahydro-2 H-pyran-4-y1)]-N-trifluoroacetyl-amino-5-methylisoxazole. MS (ES) m/z 279
(M'+1). The title compound was prepared in accordance with the general method of
Example 6 (b) using the intermediate 4-[N-(tetrahydro-2H-pyran-4-yl)]-N-trifluoroacetyl-
amino-5-methylisoxazole (max 17.25 mmol), with the exception that the product was
purified by flash chromatography (heptane/EtOAc 3:2), giving the title compound (3.03 g,
67%).

'H NMR (CDCl3, 300 MHz) § 7.85 (s, 1 H), 4.89-4.75 (m, 1 H), 4.17-4.07 (m, 2 H), 3.54-
3.44 (m, 2 H), 2.75-2.60 (m, 2 H), 2.56 (s, 3 H), 1.72-1.63 (m, 2 H); MS (ES) m/z 263
(M+1).
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s with the exception that the product was purified by
flash chromat ography (Et OAc). Using
WG2@8002214 | - (t et rahydro- 2H pyran-4-yl)-2-tri f | BO¥/cE®D 1400620
| -1 Himdazole (3.03 g, 11.55 nmol) the title
conmpound was obtained (3.2 g, 87 %. 1H NVR (CDC13,
300 MHz) 6 7.72 (d, J= 12.34Hz, 1 H), 7.49 (s, 1 H),
5.50 (d, J=12.3 Hz, 1 H, 4.89-4.75 (m 1 H),
4.14-4.05 (m 2 H), 3.54-3.44 (m 2 H), 3.16 (br. s, 3

Exbipple S18) RE)3-DimerhySomido /] -2ty dolZH-pppan2-pl)-2-trifluoromethyl-

: M5 (ES) mlz 318 (M+1l). Exanple
—’Hé’('ffé?azf’é%y’]%mﬁﬁé?ﬂﬂ"ém ﬁo )2 ‘

o-1-[1-(tetrahydro-2Hpyran-4yl) - 2-
tr@.‘ororret hyl - 1H-i m dazol -S yl Jprop-2-en-l1-one 0 F
FFEPTO NF\ N- N / F 1 1s Selectfluor (0.370 g, 1.04
added in portions to a stirred solution of
-3- dNfet hyl ami no- | -]
. 1-(tetrahydro-2H pyran-4-yl)-2-trifl uoronethyl -
Th%ltl%%ﬁ&?&hldgvaﬁélp}éﬂ'a% m%cc%mahcé)w&h (. g%QQra&netﬂo% fﬂﬁ&}ll% 6(c)

at 0 C After stirring f
with the exoﬁﬁﬁ@l thet| the produes was puaBel by ﬂ@hrhrqmmg)rapkm(EMQdUsmg

L e

mng@Ptheritifle anmipextd wast dbthidd (Bi2td) 8THOL3 (3x20L) . The_
1 RS SR EhT o 7 oricide s g5 TP a 109, bradh /= 123
e T3 Real B R TR aam aot (i 208 s B o 3w,

2.98KbMNMR KITRGH22.73040, VHY)1.89-1.734n(BH);, MBNESK=E6318 (M-I %
26.7 Hz, 1 H), 4.67-4.54 (m 1 H), 4 11-4.03 (m 2
H, 3.50-3.38 (m 2 H), 3.14 (s, 2.72- 2Q56(m 2
Exﬁ’hgle@{’)é?’ 2%)- 34D indediAdMind-2 Phor rah ;5—2;818 A 2O
2008 02(24}2 PCT/ SE2007/ 000 62%@[2157@ yrbl MZ]J)Z)
trifgiorpraefod=41-fmidpzadtSrd iy er-é-epH-gner an- 4 yI) 2 (t r|
uoignet hyl ) -1 H i m dazol - SylJpyrimdin-2-arnine FN N
ZNO F

FF N [0}
FHWN/
N F /

Selectfluor (0.370 g, 1.04 mmol) was added in portions to a stirred solution of (2E)-3-

F

dimethylamino-1-[1-(tetrahydro-2 H-pyran-4-y1)-2-trifluoromethyl-1H-imidazol-5-yl]prop-
2-en-1-one (0.300 g, 0.946 mmol) in MeCN (20 mL) at 0 °C. After stirring for 0.5 h at r.t.
more Selectfluor (0.050 g, 0.14 mmol) was added, and the mixture was stirred for 0.5 h.
The solvent was evaporated ir vacuo, diluted with 3% aqueous NH; (20 mL) and extracted
with CHCl; (3%20mL). The organic extracts were dried (Na,SO,), evaporated in vacuo and
the crude product was purified by flash chromatography (heptane/EtOAc 1:2), followed by
neat EtOAc) to obtain the title compound (0.170 g, 53 %).

'H NMR (CDCls, 300 MHz) § 7.34 (s, 1 H), 6.85(d, J=26.7 Hz, 1 H), 4.67-4.54 (m, 1
H), 4.11-4.03 (m, 2 H), 3.50-3.38 (m, 2 H), 3.14 (s, 6 H), 2.72-2.56 (m, 2 H), 1.83-1.74
(m, 2 H); MS (ES) m/z 336 (M+1).



F F The title conpound was prepared in accordance with
the method in 6(e) by using (22)-3 5

walesenbpziian no- 2-fl uoro-1-[ 1-(tetrahydro- 2H pyP@nSER091/)00620
-2-trifluoromethyl-1Himdazol- 5-yl]prop-2-en-1-one
(0.330 g, 1.0 mml ) and guani di ne carbonate (0.45 g,
2.50 mol ). After purificatdon by flash
chr omat ogr aphy (heptane/ EtQAc 1:2), the title conmpound
mas obtained (0.170 g, 51 %9. 'H NWR (CDC13, 300 MHz)

X@rnPle2d) S-Flidorohs-[ ﬂ(t&‘ﬂai(yd; o-IE-pran-4pl)-23(tiffuor&mdMyl)- 1 H-imidazol-

10 4.88-4.76 (m 1 H), 4.16-4.07 (m 2
wpyr@"%’ﬁzﬁg%%e(m 2 H), 2.80-2.65 (m 2 H), 1.89-1.81
(m F . M5 (ES) mz 332 (M+l). Exanple 9 5-Fluoro-4
[I-rnE\IhyTj 2-(trifluoromethyl)-1Hiniidazol-5
n-2-amne 15 Exanple 9(a) 2,2,2-Trii

I:I NO N- et hyl - N- (5- net hyl i soxazol -4-yl)acetam de F F
Fﬁ?ﬁ - NI\ O Trifluoroacetic anhydride (10 nL, 71

nmol N1 CH2C12 (100 nmL) was added to N, 5-

di net hyl i soxazol -4-amne (Reiter, L. A, J. Og. Chen?.
The9BIE comBounl Aab-2R69d 1(1&06;18@nc59/1tﬁ thdﬁi’(@ﬂh))d irﬂG(E)ﬂM 1ﬁs21£§)(22) 3-

| d di
s aifigby B LGy -Gt o Y it S e ooty L bipidazol-
5 ﬂiﬂ}ﬁoﬁ-@%t 1I IS (t013>3t£|%f ¢ OWaRolf bhd B idthe J&r&lﬂ%@(@ 46 %0% 50 Erdol).

washed O and sat urated NaHCO3
Afzﬂr @aﬂﬁ@atuoaw ilaginehrgmptograpinERB@ny/ EtQdn témtheamt@cqmpound was

] e,4he title conpound (12.4 g, 100% . MS
ObYaE%d)% n?og /E WD 2008/ 002244 PCT/ SE2007/ 000620

1Héll@l\/l]!ix(a)mtlg39()EMHz)ES829(s 1 H),7.63 (d, /J=2.7 Hz, lH) SIOﬁrs , 2 H),
[I- trfuoronethyl)-ll—l-lmdazol yl Jet hanone
10 433—,47ﬁ(mN1¥j) 4.16-4.07 (m, 2 H), 3.53-3.42 (m, 2 H), 280265(m 2 H), 1.89-1.81

2 | -N-(5-net hyli | -4-yl t
PR Py (e sexamel D ace

Example 9
5-Fluoro-4-[1-methyl-2-(trifluoromethyl)-1H-imidazol-5-yl|pyrimidin-2-amine
15 Example 9(a) 2,2,2-Trifluoro-N-methyl-N-(5-methylisoxazol-4-yl)acetamide

IS

e} F
N

'S

o

Trifluoroacetic anhydride (10 mL, 71 mmol) in CH,Cl, (100 mL) was added to N,5-

dimethylisoxazol-4-amine (Reiter, L.A., J. Org. Chem. 1987, 52, 2714-2726) (6.68g, 59.6

mmol) in DCM (200 mL) and pyridine (6 mL, 74 mmol) at 0 °C. The mixture was stirred
20 at 0 °C for 30 min and at r.t. for 2 h. The reaction mixture was diluted with CH,Cl, (100

mL) and washed with H>0 and saturated NaHCOj (aq). The organic layer was dried

(NaxS0,), concentrated ir vacuo to give the title compound (12.4 g, 100%)).

MS (EST) m/z 208 (M").
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obt ai ned from Exanple 9(a)) in EtOH (30 m) was
hydr ogenat ed over Pd/C (10% 1.0 g) at 5 50 psi. The
WO e@sdnm m xture was stirred at +50 C over ni ghCT/SE2007/000620

Sodi um net hoxi de (5.0 g, 87.7 mml) was added and the
resulting m xture was heated to reflux overnight. The

m xture was filtered throug4s di at omaceous earth and

the residue was diluted with saturated NaHCO3 (ag.)

and extracted with Et OAc. The conbi ned organic | ayers

J@%ﬁ@l Bl MepR SQhy 1o rsin e BilifRlags)-5-1] athanone  The
C

rude product was purified by flash 10 chronmat ography
ptane: EtQAc 2: 1) to give the title conpound (6.1
52%9. 1H NWR (400 MHz, CDC13) b ppm 7.77 (s, 1 H),
7’(s 3 H, 2.54 (s, 3 H; M(ESI) mz 192 (M.
npl e 9(c)

(2E)-3- (D et hyl ami no) -1-[ 1 -met hyl - 2- (trfuoronet hyl)-I

H i@ dazol -5- 15 ylJprop-2-en-1-one FF F N NO

1-[1-Methyl -2-(trifluoronmethyl)-1Him dazol -5-yl]ethan

2 Zdh"ériﬂﬁ)rﬁ—]‘@me&yl -Vrotmetbplisakavet4-ylaortariida (1.4 29 6B Jmmels

obiad Tt v YD g en Syl e Cae AP QB P S 10 )

50 psﬁ Thet Rectibnhiifuge Wasstitddut esh Y€ bherhighl. Sﬁdiuﬁﬁnﬁhbilaé?(i%@i g,
CH2C12 F(jthree tinmes).. The organl C p ses vvere

87.¢ é%?la. Bgs adrlerl @nd thegossdting mixpyre pas Bepted{q T Riightethe

mﬂztﬂre\&%‘s%ﬁte}&l tﬁfo‘ﬁ% Hﬁ?orﬁdc%é&%leﬁﬁmi%g résidub Jwﬁidllﬁé(e)@wﬂh'\@turated

Sl)
NaflCé:s (aq.) and extracted Wlth EtOAc The combined organlc layers were dried

Di ne I am no u I
NS ER PR A A% e S pradl VR B st ' O ©
chrd R &/cipB U e P4t THE2RD7 /1§)Q)0giﬂ@the 41416 cbmpoind (B & 506).0
'H NMR (400 MHz, CDCls) & ppm 7.77 (s, 1 H), 4.07 (s, 3 H), 2.54 (s, 3 H);
MS (ESI) m/z 192 (M.

Example 9(c) (2E)-3-(Dimethylamino)-1-[1-methyl-2-(trifluoromethyl)-1 H-imidazol-5-
yl]prop-2-en-1-one

. F

TF
~

N

N

4 N

1-[1-Methyl-2-(trifluoromethyl)-1H-imidazol-5-yl]ethanone (6.0 g, 31 mmol, obtained
from Example 9(b)) was dissolved in DMFDMA/DMF (1:1, 46 mL) and the mixture was
stirred at +100 °C overnight. After cooling to r.t. the mixture was diluted with HO and
extracted with CH,Cl, (three times). The organic phases were combined, dried (Na,SOy),
filtered and concentrated in vacuo to give the title compound (7.11 g, 93%).

MS (ESI) m/z 247 (M"); MS (BSI) m/z 248 (M + 1).

Example 9(d) (2Z)-3-(Dimethylamino)-2-fluoro-1-[1-methyl-2-(trifluoromethyl)-1H-
imidazol-5-yl[prop-2-en-1-one
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Sel ectfluor (10.9 g, 30.8 mmvl) was added in portions
to a stirred solution of (2E)-3- (dinethylamno)-1-[1
WO p@Blogd24L- (tri fl uoronet hyl )-1H i m dazol - 5- yl | PCDRERDOEED0620
-1-one (7.0 g, 28.3 mml, obtained from Exanple 9(c))
in CH3CN (250 nL) at O C. After stirring at 0 s C for
1.5 h the reaction mxture #as diluted wth H20 and
extracted with CH2C12 (three tines). The organic
phases were conbi ned, dried (Na2S™4), filtered and
rcoficentrated in vacuo to give the crude title
fnspound that was used in the next step wthout any
{+rer purification. M5 (ESI) mz 265 (M; Ms (ESI)

1zl 266 (M + 1). 10 Exanple 9(e)
- Q—4/[I-rrethy| 2-(tri
| uoripmety) - I H i m dazol - 5yl Jpyrim din-2- amine F rN

FFONNNH F NA T reaction mxture of
Sefe@'@ub?’?l@;b 0IRYhABT) r\%)s'agdélccﬂ ﬂ%ﬁﬁrohs td alstirred solution of (2E)-3-

-nmet h trifluoroneth

(dlmqihym@llagb antqybﬂdblfﬁlnm&etmzlbw-lpn@zgl priviibropci-¢ité-one (7.0
2 %Wﬁ%@ﬁ%@é@@mﬁ?ﬁ T ROREL R 5 sl iR at 0
°Crﬂm) 1.6hghe feaatiomdnixoure ehs dikutethdéh HoO@nad eatraotiphie EHLOF, (three
The. m xture was diluted with H2Q an extracte
tmws} §i8 Phpes W&F@%@%é@%&ﬁ@%)cﬁwﬂw cogpgntrgted in
vakiPd ) the Edubié ﬁﬂ@gorﬁwﬂmd %va GRhdeatR thel I3x VA& RitholR Bny further
crude product was g E&ibml ash chromatogr aphy

putifegioand SEESRn/2 26 Etzéﬁ\éMﬁ' 1p) to give the
title conpound (1.76 g, 21% 20 "H NWR (400 MHz,
CDC13) 6 ppm 8.27 (d, J=3.03 Hz, 1 H 7.74 (d, J=4.04

Extimplel9(¥)) 5F 0 o-4-Hrmettyl; 2-@riffordmbthy|) SLH-Bnithz o[ WS [ [pheSin)din-2-
mz 261 (M. Exanple 10 (6 Ethoxy pyridin-3 yl)-{5
aM¥%9or0-4 -[2-met | zyl - 3-(tetrahydro pyran 4
yl)-3Hki dazol 4- 25 ylj pyrimdin-2 yl}-am ne WO
200?/ 00 ZjJ\PCT/ SE2007/ 000620 45 F N

>L<\N 1

F
A reaction mixture of (2Z2)-3-(dimethylamino)-2-fluoro-1-[1-methyl-2-(trifluoromethyl)-
1H-imidazol-5-yl]prop-2-en-1-one (28.3 mmol, crude from Example 9(d)), guanidine
carbonate (13.5 g, 75 mmol) and NaOMe (6.5 g, 120 mmol) in 1-butanol (250 mL) was
heated to reflux under argon atmosphere for 2.5 h. The mixture was diluted with H,O and
extracted with CH,Cl,. The organic phases were combined, dried (Na;SQ,), filtered and
concentrated in vacuo. The crude product was purified by flash chromatography
(Heptane:EtOAc 1: 1 to Heptane:EtOAc 1: 2) to give the title compound (1.76 g, 21%).

'"H NMR (400 MHz, CDCls) § ppm 8.27 (d, J=3.03 Hz, 1 H) 7.74 (d, J=4.04 Hz, 1 H) 5.02
(br. s., 2 H) 4.14 (s, 3 H); MS (ESI) m/z 261 (M").

Example 10
(6-Ethoxy-pyridin-3-yl)-{5-fluoro-4 -[2-methyl-3-(tetrahydro-pyran-4-yl)-3H-imidazol-4-
Yl[-pyrimidin-2-yl}-amine
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Of, NN NHNThe title conpound was prepared in

accordance with the general nethod A using 5-fl uoro-
wa2qo8oeethyl - | - (t et rahydr o- 2H pyran-4-yl ) - 1H i Pe 820D #0620

-yl ] pyrimdin-2-amne (as described in Exanple 6) (50

ng, 0.18 nmmol) and 5-brono- 2-et hoxy-pyridine (36 ny,

0.18 5 nmmol) to give the ti#be conmpound (27 ng, 389%.

1H NWR (CDC13) 6 ppm8.24 (m 2 H 7.68 (m 1 H) 7.56

(m 2 H 7.36 (br s, 1H 6.70 (d, J=8.84 Hz, 1 H)

. m 1 H 4.32 (q, J=7.07, 2 H 3.95 - 3.91 (m 2
5(m 2H 2.61 (s, 3 H 2.35-2.24 (m 2 H)

2

(

1.1:5 N . 1.39 (t, J=7.07 Hz, 3 H): M5 (ES) nlz
ML) . le 11

sJF udr oy -i net hyl - 3- (tetrahydro pyran-4

yl)-3Himdazol -4 ylj pyrimdin-2 yl)-(2- nethoxy
Thpyitle ﬁbﬂgmnﬁl Wzis)prqm'renﬁin Qcdordanbe ngh thd g'efﬁeféhﬁlﬁmbﬂ LAﬁusingI 5-fluoro-
] th the genera
4-[%‘-3%%8 Ijk(t\é\gﬁwg_{oggg{ng&ngﬂyﬁﬁ?fg{mag C ﬁy_y\nl]pynmuleln- -amine (as
deschib8a [rAbReH e %yﬁg’:}@né-@h&gﬂr& 51 -Qletslg)k?r@yﬂ%ﬁ%?éj{ng, 0.18

-2-am ne (as ‘described in anple 6) (
mipehd k9 gise theSitlgreompornd B mgx §8%Yyri mi di ne (34 ny, 0. 18

I R 824 L G S0 T 0 s N 7

(d,0=4.824142 )15 H) (nd- 118) 4.52 (gL JED.07,200P3.96 - 610 (b, 1) 3.033m, 2 H)

ém 1 }}—T?Z 4.01 (s, 31:2 3.17 (m 2 %2.63 és, 3 H)E
2.3 (8.8 hg-35-294 (m. ) 5 (np 24D, 198 (t, ESY-0%Hz. 388; MEHES) m/z 399
(MMP)'ZOOSI 002244 PCT/ SE2007/ 000620 46 Exanples 12-40
The foll ow ng Exanpl es 12-40 were prepared by the
general procedure B using the appropriate starting
BBt rh?l s which include: lithium
'%’mﬁv % | uor o- 4- [ 2- met hyl - 3- (oxan- 4-
{5-le)mm4dﬁmkMt-yJ(&ﬁu?m?ym%-ybJsﬂmmwmtﬂ}-mm&dﬁﬁwt}-(z-
X)/I ate (as described below) and 5 the am ne necessary
methpXgapyjradine ) -4fide shown in the table bel ow.

OA

0O

-
N \/ /N =N 0

The title compound was prepared in accordance with the general method A using 5-fluoro-
4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-y1]pyrimidin-2-amine (as
described in Example 6) (50 mg, 0.18 mmol) and 5-bromo-2-methoxy-pyrimidine (34 mg,
0.18 mmol) to give the title compound (8 mg, 12%).

IHNMR (CDCI3) 6 ppm 8.70 (s, 2 H) 8.29 (m, 1 H) 7.62 (d, /=4.04 Hz, 1 H) 7.11 (s, 1 H)
5.06 (m, 1 H) 4.03 (m, 1 H) 4.01 (s, 3 H) 3.17 (m, 2 H) 2.63 (s, 3 H) 2.41 (m, 2 H) 1.81 (m,
2 H); MS (ES) m/z 386 (M+1).
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Li t hi um

5-111"5-fl uoro-4-[ 2-net hyl -3-(oxan-4-yl )i m dazol -4-yl J
wEeostien- 2- vl am nodpyri di ne- 2- car boxyl at ePOI/SE20QuD00620

N N elN NON H 10

Met hyl 5-[ [ 5-f 1 uor o- 4-[ 2- net hyl - 3- (oxan-4-yl )i m dazol -

-yl ] pyri mdin-2- yl]am no] p#6i di ne-2-car boxyl ate

(prepared as described in Exanple 41) (1.49 g, 3.61

nmmol) in MOH (70 nL) was heated at 60C for 30 m n.
Exdlwpldsliasto was renoved fromthe oil bath and a

[uti f Li hydr at 7 , 3. 97
T Gl R B s s 0 HERF TR0 6 S REpeGHHE® M ineahe
ap&gﬁneﬂé %hMinG rﬂ@esrlaﬁ‘se@ﬁl%ﬂ 1rféIud§Q§ﬁ1ﬂ1H:[ 511G fﬂdbro-ﬂl[lZQﬂ&Hle?;o(o%%A-

and concentrated to a_ | ow powder which

yl)umdwlﬂmdhwyrm@mﬂﬂlﬂmyﬂe me-aﬁa@voxylgms dyscribrd blelow) and
ecaﬁooﬁgc%ssa-rh dels?ér%‘% g’fuﬁggﬁd’m té%%ﬂ)wl n am dat I on

Fione hou r purlflca ron.” "H NMR (400
MHz, DMSO-d6) 6 ppm 8. 52(d 1H, 802(d 1H) 7.83
-4.9

1) i i1 2
vl7amg’%lgvr§cﬂné—ﬁka;%oxﬁ9te v 1 79-1.77 (m 2 H; M (ES|)
ZSQQ(IVH—l) EXanpl e 12 N-Butan-2 yl-5-[[5 fluoro-4

thyl -3-(oxan-4 yl)i m dazol -4 yl Jpyri m di n-2-
Ngn' no] N propyl pyri di ne-2-carboxamde F N, NCH C,,
o0 Q8/ 002244 PCT/ SE2007/ 000620 47
L A prlopyl butan-2-anmine Yield: 56% mz* (Ml):
NVR N 96 (s, 1 H), 8.75 - 8.80 (m 1 H), 8.64 (d,
1 H, 808- 818 (m 1 H, 7.40 - 7.48 5 (m 1 H,
Méth@6-[[ skflubra-f-[2-thedF1-3-(6xddeA-y ymidazd)-4-yAlpyBmidin-225 (m

yl]gfrl?nol]_BYridglﬂeggce_trbcs))'(yﬁgte {p%pa%ec{_gs’described in Example 41) (1.49 g, 3.61
mmol) in MeOH (70 mL) was heated at 60°C for 30 min. The flask was removed from the
oil bath and a solution of LiOH monohydrate (167 mg, 3.97 mmol) in water (13 mL) was

added dropwise during one minute. The mixture was heated at 60°C during 4h, allowed to
cool and concentrated to a yellow powder which was dried under vacuum to yield 1.44 g
(99%) of the title compound. The isolated material was used in amidation reactions without
further purification.

'H NMR (400 MHz, DMSO-ds) & ppm 8.52 (d, 1 H), 8.02 (d, 1 H), 7.83 (d, 1 H), 7.32 (d,

1 H), 5.08-4.99 (m, 1 H), 3.82-3.78 (m, 2 H), 3.06 (t, 2 H), 2.56 (s, 3 H), 2.22-2.14 (m, 2
H), 1.79-1.77 (m, 2 H); MS (ESI) m/z 399 (M+1).

Example 12
N-Butan-2-yl-5-[[5-fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-ylpyrimidin-2-
ylJamino]-N-propyl-pyridine-2-carboxamide
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3.70-3.79 (m 0.5H),3.09-3.19 (m 2 H, 2.98 - 3.08

(m 1 H, 2.54 (s, 3 H, 2.11 -2.25 (m 2 H, 1.80
w@egosmodi4 1.30 - 1.74 (m 4 H), 1.17 - 1.26 (PCT/SEAP7/000620
1.14 (d, 2 H, 0.84 - 0.95 (m 3 H, 0.68 (t, 2 H,
(3,3
(

0.61 (t, 1 H) io Exanple 13 (3,3 Difluoropyrrolidin-1
yl)-[5-[[5 fluoro-4-[2-net hwy-3-(oxan-4 yl)im dazol - 4-
yl Jpyrifnidin-2 yl Jam noJpyridin-2 ylJmethanone 0 F
\N~NF N\ I NCHiNF O Amine: 3, 3

Amidef Npesp9ibutanad-bdliiee 15 Yiel d: 62% mf z* (Mrl): 488

V\%R 10.08 (s, 0.6 H), 10.06 (s, 0.4 H), 8.85 - 8.91
Yigld: 5% 8.67 (d, 1 H), 8.18 (dd, 1 H), 7.86 (d, 0.6

d, o. , 7.37 (d, 1 H, 4.93 - 5.07 (m 1
W(Mii%gét, 1 H),H)4 05 (t,( 1 H)H? 3.92 (t, 1 H), 3.83

89.99 (3, H)38.75 - Bt80 (1, IH), 64 44, (L{H), 2.08) 8.18.(65 1 (£B), 7.80 - 7.48

(nylk')lglfz g?(dzlﬁa)“ﬁgx”ﬁpq%émlilf)mg 35203 ) %8023 (m, 2 1),

3. 1(15379 GRreos H),[3209ve3. by (mBHY, Q>%W340&/dn) |1m1)-j§5q|(s 4 H) 2.11-2.25

3BT 50TS e 1 dhoddan Py BiRr Kol b obie Gt ), 0.84 - 0.95

/ /000620 48 Anine: 3 -Methyl pip
(mz@?gggg%ﬁqé A)pﬁ z* (Mr1): 480 NVR 9.93 (s, 1

8.79 (s, 1 H), 8.64(d, 1'H), 8.08 - 8.15 (m 1

E ’171351(0' 1H, 7.36 5(d, 1 H, 493 - 505 (m 1
PlYy3 - 4.36 (m 1 H, 3.78 - 3.87 (m 2.5 H), 3.69

(3:3-BifltiOrdpprrolidin-1-y)-[5-[[5-fluoro-4-[ 2-methyl-3-(oxan-4-yl)imidazol-4-
Yl[pyrimidin-2-yl]amino]pyridin-2-ylJmethanone

o]
N A I\DV_F
N N)\N/@\l/k F
S
O

Amine: 3,3-Difluoropyrrolidine

Yield: 62%

m/z* (M+1): 488

NMR: 10.08 (s, 0.6 H), 10.06 (s, 0.4 H), 8.85 - 8.91 (m, 1 H), 8.67 (d, 1 H), 8.18 (dd, 1 H),
7.86 (d, 0.6 H), 7.81 (d, 0.4 H), 7.37 (d, 1 H), 4.93 - 5.07 (m, 1 H), 4.28 (t, 1 H), 4.05 (t, 1
H), 3.92 (t, 1 H), 3.83 (dd, 2 H), 3.75 (t, 1 H), 3.14 (t, 2 H), 2.55 (s, 3 H), 2.35 - 2.48 (m, 2
H),2.12-2.27 (m, 2 H), 1.81 (4, 2 H).

Example 14

[5-[[5-Fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-yl[pyrimidin-2-yl]amino]pyridin-2-
YIJ-(3-methyl-1-piperidyl)methanone

mn*er

O



H, 3.06- 3.17 (m 2 H, 2.94 - 3.05 (m 0.5 H),

2.64-2.84 (m 1 H, 2.54 (s, 3 H, 2.11 - 2.24 (m 2
woH2008/0022%4 - 1.83 (m 3 H), 1.53 - 1.73 (m 2 HCT/SED67/600620

1.49 (m 1 H), 1.11 - 1.22 (m 1 H, 0.92 (d, 1.5 H),

0.74 (d, 1.5 H 10 Exanple 15 5-[[5-Fluoro-4

[2-fnetliyl-3-(oxan-4 yl)inzgdazol -4 yl Jpyrimdin-2

yl Jam noJ- N- et hyl - N- propan- 2

yl pyri di ne-2-carboxamide 0 F &N NNN ~N H O Am ne:
AiNinge3-Metlpigipaidize amino is Yield: 39%nz* (Mrl): 454
NVR_ _9.92 (s, 1 H, 879 (s, 1 H, 864 (d, 1 H, 8.06
YH/R@% (m 1 H, 7.44 - 7.54 (m 1 H, 7.36 (d, 1 H,
m&*gﬂﬂ)ag@s(m 1H, 466 - 477 (m 0.4 H), 3.99 -

g H, 3.83 (dd, 2 H), 3.12 (t, 2 H), 2.82

Nl(@ 9935, 1 1), 809 (s,1 H), B)64 (@. 158), B8 -3.49) (m, 2. F)L. 7-512d,25H), 7.36

( 0 0
il 68,48 420 2otk P8 280 D 30
HyBX)ﬁr-rBdiiiﬁif i-zzH)yz 94nymosmmdo 5 }E %ﬁ amja?qda?%mdz 54 gzr 3 I1;1), 2.11-
aro n er | net nanone

22 sl A, hsk-B B35 B8bue s 0sdp woin, 111 -122
(nE@EQSE@@@M G0Gpa04 @915

4- FI uor ophenyi )p| peri di ne Yield: 62% mz* (Mtl):

560
Example 15
5-[[5-Fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-yl]pyrimidin-2-yllamino]-N-methyl-N-
propan-2-yl-pyridine-2-carboxamide

LA

N |\ fil
N N/)\N =N
o S
Q

Amine: N-Methylpropan-2-amino

Yield: 39%

m/z* (M+1): 454

NMR: 9.92 (s, 1 H), 8.79 (s, 1 H), 8.64 (d, 1 H), 8.06 - 8.16 (m, 1 H), 7.44 - 7.54 (m, 1 H),
7.36 (d, 1 H), 4.92 - 5.03 (m, 1 H), 4.66 - 4.77 (m, 0.4 H), 3.99 - 4.09 (m, 0.6 H), 3.83 (dd,
2H),3.12(t,2 H),2.82 (s, 2 H), 2.80 (s, 1 H), 2.54 (5,3 H), 2.11 -2.25 (m, 2 H), 1.79 (d,
2H), 1.08-1.18 (m, 6 H).

Example 16
[5-[[5-Fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-ylpyrimidin-2-ylJamino]pyridin-2-
VIUI-[4-(4-fluorophenyl)-1-piperidyl]methanone

(o]

NN RS N
N N/J\N l =N
ItOR F
O
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NVR 9.95 (s, 1 H, 8.80 (d, 1 H, 864 (d, 1 H, 8.13
(dd, 1 H), 7.57 (d, 1 H, 7.36 (d, 1 5 H, 7.30 (dd, 2
woos/PoRds (t, 2 H, 4.93 - 5.03 (m 1 H), 4.59PCT/H4EH97/000620

(m 1H, 3.98- 407 (m 1H, 3.82(dd, 2 H, 3.06
- 321 (m 3 H, 2.79 - 2.91 (m 2 H, 2.54 (overl ap.
s, 3 H, 2.12 - 2.24 (m 24B), 1.69 - 1.92 (m 4 H),
1.52 - 1.66 (m 2 H. Exanple 17 10 (4
Et | zyl pi perazi n- |

Anying-4- @mF]ﬁl&fok)hmyd))pfbehamﬁet hyl - 3- (oxan-4 yl )i ni dazol -
yl.Jpyrimdin- 2 ylJaininojpyridin-2yl Jnmet hanone 0 F

Yigld @N°ON N NN ~N H 0 Amine: 1-Et hyl pi perazi ne

mfg*gmil) 2490 15 mz* (Mrl): 495 NWR 9.96 (s, 1 H), 8.80
8.65 (d, 1 H), 8.13 (dd, 1 H, 7.55 (d, 1

NMIB 9‘?53561(113; 8.80 (d-l)1 Hy 893 (d, BHRS. ](3r(\dd,11 .,/ (821 Hx)LCV 36(d, 1

il 308830081 .28, b3, 3p8tnl B, S50, L6t Pl B 7
1 H)y8.82 (84,2 ), 3.06~ 32211&1 (SIH) 2791)-2 91.(#92 E02.52 (d¥krlap. §, DH), 2.12
(t. BHPL)' go Exanpl e % ylpl razin-l yl)-[5-[[5
- 2%4(8k 30 |- 9r‘rét9ﬁ)ﬂm-§-}@o;< - A69|(15nr2 )dazol -
yl Jpyrimdin- 2 yljam nojpyridin-2ylJmet hanone 0 F
~C, -rk\ iNN NHOO 25 Am ne: 1-Butyl pi perazine WO
Expapds 002244 PCT/ SE2007/ 000620

(4-Ethylpiperazin-1-yl)-[5-[[5-fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-yl[pyrimidin-
2-yl]amino]pyridin-2-ylJmethanone

Amine: 1-Ethylpiperazine

Yield: 77%

m/z* (M+1): 495

NMR: 9.96 (s, 1 H), 8.80 (d, 1 H), 8.65 (d, 1 H), 8.13 (dd, 1 H), 7.55 (d, 1 H), 7.36 (4, 1
H), 4.93 - 5.03 (m, 1 H), 3.82 (dd, 2 H), 3.62 (br. s., 2 H), 3.53 (br. s., 2 H), 3.12 (t, 2 H),
2.55 (s, 3 H), 2.41 (br. s., 2 H), 2.30 - 2.38 (m, 4 H), 2.11 - 2.24 (m, 2 H), 1.79 (d4, 2 H),
1.00 (t, 3 H).

Example 18

(4-Butylpiperazin-1-yl)-[5-[[5-fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-yl[pyrimidin-
2-yl]amino[pyridin-2-yl[methanone

(o]
F\
N Xy~ "N
'/AJ@N)ﬁ
NSNS SNNF
Vo U
O

Amine: 1-Butylpiperazine
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50 Yield: 64% mz* (Mrl): 523 NVR 9.96 (s, 1 H),

8.80 (d, 1 H, 865 (d, 1 H, 812 (dd, 1 H, 7.55 (d,
wa20d8/0022486 (d, 1 H), 4.93 - 5.03 (m 1 H), 3rGRSE07/000620
2 H, 3.62 (br. s., 2 H, 3.52 (br. s., 2 H, 3.12 (t,

2 H, 5255(s, 3 H, 2.41 (br. s., 2 H, 2.33 (br.

S., 2 H, 2.25 - 2.31 (m 25B), 2.11 - 2.24 (m 2 H),

1.79 (dd, 2 H, 1.22 - 1.46 (m 4 H, 0.88 (t, 3 H).

Exanple 19 N-Ethyl-5-[[5 fluoro-4 [2-nethyl-3-(oxan-4
Yiyld) 64%i dazol -4 yl Jpyrimdin-2 yljafnino]-N io0

an- 2-yl -pyridi ne-2-carboxamde O F I SIN & N NM\

m@éﬁﬁ"‘@éﬁ?ne: N- Et hyl propan-2-anmine Yield: 59% m z*
NNt 3 b6 (468118 301 19), 8%5((8,1 i), W12 @d,78HY, 9,55 dH 1),8.

(d,g)lg ﬁ) 8) 11 ?édB I?)H),((f. 4%)(d, (1 H)&fﬂ’r 3;( (f%,)?%(,d’l
H)44.83 - 5.05 (w41 £ 3.82 (dd, 2309862 (b1 0P (3.2 (by. 5., 2.1833.0 ¢, 2 ),

_ , D5 ( . 2f (
2 R S5 BRI 29 M R, P,
1."1) (dd ExHyyl. 22 -200462@n,[450T), B-88l (4 Grd). 4[ 2- met hyl - 3- (oxan- 4

yl)im dazol -4 yl Jpyrimdin-2 yljafninodpyridin-2-

yl J-(1 piperidyl)nmethanone 0 F AN --NC) N~ ~ N'NNN

oae19 Piperidine Yield: 50%25 mz* (Mrl): 466 WO

2008/ 002244 PCT/ SE2007/ 000620
N-Ethyl-5-[[5-fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-ylpyrimidin-2-yl]amino]-N-
propan-2-yl-pyridine-2-carboxamide

(0]
P A
N

s¥es
N7 SNTTNF
N H

O

Amine: N-Ethylpropan-2-amine

Yield: 59%

m/z* (M+1): 468

NMR: 9.91 (s, 1 H), 8.78 (d, 1 H), 8.64 (d, 1 H), 8.11 (d, 1 H), 7.45 (d, 1 H), 7.37 (d, 1 H),
4.92 - 5.04 (m, 1 H), 3.98 - 4.09 (m, 1 H), 3.83 (dd, 2 H), 3.13 (t, 2 H), 2.55 (s, 3 H), 2.11 -
2.26 (m, 2 H), 1.79 (d, 2 H), 1.08 - 1.27 (m, 9 H), 0.99 (t, 1 H).

Example 20
[5-[[5-Fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-yl[pyrimidin-2-yllamino[pyridin-2-
Yi]-(1-piperidyl)methanone

0
F N
N X N
N |N/)\N/©)k(j
O
O

Amine: Piperidine

Yield: 50%
m/z* (M+1): 466
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20

51 NMR 9.93 (s, 1 H), 8.79 (s., 1 H, 8.62 - 867 (m
1H, 808-815(m 1 H, 7.50 (d, 1 H, 7.36 (d, 1
woR00840224 - 5.04 (m 1 H), 3.78 - 3.87 (m 2 HCT/SEX®87/000620
(br. s., 2 H, 3.42 (br. s., 2 H, 3.12 (t, 2 H),

2.54 (s, 3 H, 2.10 - 2.25 (m 2 H, 1.79 (d, 2 H),

1.58 - 1.66 (m 2 H), 1.55 5(br. s., 2 H), 1.48 (br

s., 2 H. 5 Exanple 21 [5-[[5- FI uor o- 4
[ 2- et hyl - 3- (oxan-4yl )i m dazol -4 yl Jpyrim din-2
NMR:Jng6 00 pyss.H G-, 2-H)y B.82 ¢ 8.60r(opadt)28.98 pBaé(mz i iF),17.50 (d, 1 H),

7 AL AI0% 5 1, 2l g A ) M o A A 5. 210,
5 1 , d
3.1%%%)1{)82?% (é(\%@)’ %1% :2.(2§ (ol (Hg,’ 1.?9 Ebpz(}g} % %8 (b?li,“?n@%i) H;), 1.55

(brds. g2, 1AM enR2 H). H) . 3.82 (dd, 2 H), 3.61 (br. s., 2
H, 3.50 (br. s., 2 H, 3.12 (t, 2 H, is 2.63 - 2.72
(m 1 H, 2.55 (s, 3 H, 2.41 (br. s., 2 H, 211 -

Exdmgl J1m 2 H), él7:|5 - 1. 2[42(m ﬁ H, 0.97 (d, 6 H).

uor o- nmet
55 pre ety g W Mmarzﬁr%ﬁ@@mo]pyrrdm—z-
g}gg,n_ boxamde O F 1 INIT \ N
yl]%% Zﬁpﬁ%rd%%ﬂ Dg{?f)}%gﬁﬁéé yl propan-2-am ne Yield:
4% Z*/((M/%l/& 482 WO 2008/ 002244 PCT/ SE2007/ 000620

A
O
Amine: 1-Propan-2-ylpiperazine
Yield: 100%
m/z¥ (M+1): 509
NMR: 9.95 (s, 1 H), 8.80 (d, 1 H), 8.64 (d, 1 H), 8.12 (dd, 1 H), 7.55(d, 1 H), 7.36 (d, 1
H), 4.92 - 5.04 (m, 1 H), 3.82 (dd, 2 H), 3.61 (br. s., 2 H), 3.50 (br. 5., 2 H), 3.12 (t, 2 H),

2.63 - 2.72 (m, 1 H), 2.55 (s, 3 H), 2.41 (br. 5., 2 H), 2.11 - 2.25 (m, 2 H), 1.75 - 1.84 (m, 2
H), 0.97 (d, 6 H).

Example 22
5-[[5-Fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-yl[pyrimidin-2-ylJamino]-N,N-

dipropan-2-yl-pyridine-2-carboxamide
o

F | \N NS NJ\
N N/)\N | =N )\
\ R H

@

Amine: N-Propan-2-ylpropan-2-amine
Yield: 44%
m/z* (M+1): 482
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52 NVR 9.87 (s, 1 H, 874 (d, 1 H, 863 (d, 1 H

8.09 (dd, 1 H, 7.39 (d, 1 H, 7.35 (d, 1 H, 4.92 -
wG2@8/002244 1 H), 3.81 - 3.84 (m 3 H), 3.57 (brPCHSE2007/000620

H, 3.12 (t, 2 H, 2.54 (s, 3 H, 2.11- 225(m 2

H, 1.79 (dd, 2 H), 1.43 (br. s., 6 H), 12 (br. s.,

6 H. 5 Exanple 23 (2,6 D nmapl zyl - 1p|per|dyl) [5[[5

fluoro-4 [2-methyl -3-(oxan-4 yl)im dazol -
yl Jpyrisnidin-2 yl Jam noJpyri di n-2 yl Jnet hanone 0O FN
NMR&&J&?N\IHII%H_ S\ﬂﬂ(\ﬁ 9141{)@3@ gEItH)/|8FU9F(aﬂl1dH}IG’ 391@, Vnglms (d, 1
Wt 43"t éﬁm . h)& B8K 138t 6m, 3 Hiy3. 3 S n 1 (IdD: 3. 1|2|)(t (Z‘H)sé 5653 1),
- 4 H, 3.76
2.1 208 i 200,175 A, sl o P68, LB orSs s BT S, 76
2.26 (m 2 H, 1.73 - 1.88 (m 3 H, 1.39- 1.68 (m 5

Eﬁﬂgléfszz (d, 6 H. 15 Exanple 24 S

uor o- 4[ 2- net hyl - 3- (oxan-4 yl )i m dazol -

(Z,yﬂ-llimethmE)iwbrﬂlyyl[S-ﬂﬁLﬂthrbLMZ-methyl—3-(0xan-4—y zmidaz_ol-zi-
i ne-2-carboxamde 0 F N 11 I\RN~N|N Ir

|
yl]ﬂ?’ i 'é’tg%fﬂm"i‘f’épy’ﬂ’wwqﬂ’?w&ﬁ | -amine Yield: 69%
n12* (M+ 482 NVR 9.92 (s, 1 H), 8.77 (d, 1 H),
@ﬁ 4 (dd, 1 H, 7.49 (d, 1 H, 7.36 (d,

O
Amine: 2,6-Dimethylpiperidine
Yield: 39%
m/z* (M+1): 494
NMR: 9.89 (s, 1 H), 8.77 (d, 1 H), 8.64 (d, 1 H), 8.11 (dd, 1 H), 7.43 (d, 1 H), 7.36 (d, 1
H), 4.91 - 5.06 (m, 1 H), 4.38 (br. s., 2 H), 3.76 - 3.90 (m, 2 H), 3.13 (t, 2 H), 2.54 (s, 3 H),
2.10-2.26 (m, 2 H), 1.73 - 1.88 (m, 3 H), 1.39 - 1.68 (m, 5 H), 1.22 (d, 6 H).

Example 24
5-[[5-Fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-yl]pyrimidin-2-yljamino]-N,N-
dipropyl-pyridine-2-carboxamide

f@

o
Amine: N-Propylpropan-1-amine

Yield: 69%

m/z* (M+1): 482

NMR:9.92 (s, 1 H), 8.77 (d, 1 H), 8.64 (d, 1 H), 8.14 (dd, 1 H), 7.49 (d, 1 H), 7.36 (d, 1
H), 4.94 - 5.04 (m, 1 H), 3.83 (dd, 2 H), 3.34 - 3.40 (m, 4 H), 3.13 (t, 2 H), 2.54 (s, 3 H),
2.11-2.25 (m, 2 H), 1.80 (d, 2 H), 1.46 - 1.66 (m, 4 H), 0.90 (t, 3 H), 0.68 (t, 3 H).
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H, 4.94 - 5,04 (m 1 H, 3.83 (dd, 2 H, 3.34 - 3.40

(m 4H, 3.13 (t, 2 H, 2.54 (s, 3 H, 25211 -
wQ@2@s/002244 2 H), 1.80 (d, 2 H, 1.46 - 1.66 (mPd1/6§2007/000620

0.90 (t, 3 H, 0.68 (t, 3 H. W 2008/002244

PCT/ SE2007/ 000620 53 Exanple 25 [S [[5-Fl uoro-4

[ 2- met hyl - 3- (oxan-4 yl)irni dazol -4 yl Jpyrifnidin-2

yl Jaf ni no] pyridin-2- ylJ-(4-netlzoxy-1

pi peridyl)methanone F C_ | DANNNHiION O 5 Amne:
Exbnips 200xypi peri di ne Yield: 68%nmz* (M1): 496 NI\/R

[5-?[526:51 gt%—é—iz-}(_%’thy -3 xcgrg4-gézi(lldaz¢{8{-46);‘26pygmu$g ? lea;@qo]@mdq_z-Z-

- 3.82 (dd, 2 3.67 (br. s..
yl]ngﬂ&@jp@mayfme}hwme 2 H§ 3, 26H)(S 3 H),( 3 12

(tq |-|)25éjj,b3l—l) 2.11 - 2.25 (m 2 H, 1.74 -

1.9 m .44 (br. s., 2 H. Exanple 26
N ijw NS T 0- 4[ 2- et hyl - 3- (oxan- 4

N) i m ddzol -4 yl Jpyrinidin-2 yljamnol-N- 15
n@l-pyrldlne-}carboxamdeO FrkhND NINi ~NH
0 b ne: N Methylethanamne Yield: 67% mz* (M1):
440 20 NMR 9.93 (s, 1 H, 879 (s., 1 H, 864 (d, 1

Anpe: sMgthoxygiperslingy, 1 H), 7.52 (dd, 1 H), 7.36
Yield: 68%

m/z* (M+1): 496

NMR: 9.95 (s, 1 H), 8.80 (d, 1 H), 8.64 (d, 1 H), 8.12 (dd, 1 H), 7.54 (d, 1 H), 7.36 (d, 1
H), 4.93 - 5.04 (m, 1 H), 3.95 (br. s., 1 H), 3.82 (dd, 2 H), 3.67 (br. 5., 1 H), 3.39 - 3.49 (m,
2H),3.26 (s, 3 H), 3.12 (t, 2 H), 2.55 (s, 3 H), 2.11 - 2.25 (m, 2 H), 1.74 - 1.96 (m, 4 H),
1.44 (br. s., 2 H).

Example 26
N-Ethyl-5-[]. 5-fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-ylJpyrimidin-2-ylamino]-N-

methyl-pyridine-2-carboxamide

i)
N X N
OGO
O
O

Amine: N-Methylethanamine

Yield: 67%

m/z* (M+1): 440

NMR: 9.93 (s, 1 H), 8.79 (s., 1 H), 8.64 (d, 1 H), 8.09 - 8.15 (m, 1 H), 7.52 (dd, 1 H), 7.36
(d, 1 H), 4.94 - 5.04 (m, 1 H), 3.83 (dd, 2 H), 3.46 (q, 1 H), 3.35 - 3.40 (overlap. m, 1 H),
3.13 (t, 2 H), 2.99 (s, 1.5 H), 2.95 (s, 1.5 H), 2.54 (s, 3 H), 2.12 - 2.25 (m, 2 H), 1.75 - 1.84
(m, 2 H), 1.12 (q, 3 H).



(d, 1 H, 4.94 - 5,04 (m 1 H, 3.83 (dd, 2 H), 3.46

(q, 1 H, 3.35 - 3.40 (overlap. m 1 H), 3.13 (t, 2
wo8a02% (s, 1.5 H, 2.95 (s, 1.5 H), 2.54 (sPCBSEHN7/000620

2.12 - 2.25 (m 2 H, 1.75 - 1.84 (m 2 H), 1.12 (q,

3 H. WD 2008/ 002244 PCT/ SE2007/ 000620 54 Exanple 27

[5 [[5-Fluoro-4 [2-nethyl-354¢o0xan-4 yl)im dazol - 4

yljpyrimdin-2 ylJam nodpyridin-2- ylJ-(4-nethyl -

pi peridyl)meth anone ON F I INeNNNH 05Amne
ExtmpBi29y| pi peridine Yield: 75%n12* (M+l): 480 NWR

[5-2[5#?1;{2;? géz }_%thy?-.%’}éxtsnﬂgémcl_p azol-4. )ééuSrnwz g—‘? ylgmggo](;mtgtiz-z-

/A -mé}h X piPeri lW)etha';sz 3.88 (m 3 H, 3.07 - 3.17
y]l?*)l ﬂ ﬁ’g ‘%) 190 H), 2.69 - 2.80 (m 1 H).

254(s 3 HJ 11-224(m2|—|),1.79(d,2|—|),

1.5 =N 1. 78 H, 1.02 - 1.15 (m 2 H), 0.92 (d,

N Ne Benzyl pi perazin-1 yl)-[5 [[5
)\‘f—NUOTO H[ 2- met hyl - 3- (oxan-4 yl)iinidazol -4yl Jpyri ;
ig- 15 2 ylJam nodpyridin-2 ylJjnethanone O F IN\

N~ NH "N LN N O Anmine: 1-Benzyl pi perazine Yield:

66% nf z* gl\/ﬁl) . 557
Amine: 4-Methylpiperidine
Yield: 75%
m/z* (M+1): 480
NMR: 9.93 (s, 1 H), 8.78 (d, 1 H), 8.64 (d, 1 H), 8.11 (dd, 1 H), 7.50 (d, 1 H), 7.36 (d, 1
H), 4.93 - 5.03 (m, 1 H), 4.44 (d, 1 H), 3.77 - 3.88 (m, 3 H), 3.07 - 3.17 (m, 2 H), 3.01 (, 1
H), 2.69 - 2.80 (m, 1 H), 2.54 (s, 3 H), 2.11 - 2.24 (m, 2 H), 1.79 (d, 2 H), 1.51 - 1.74 (m, 3

H), 1.02 - 1.15 (m, 2 H), 0.92 (d, 3 H).

Example 28
(4-Benzylpiperazin-1-yl)-[5-[[ 5-fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-yl[pyrimidin-
2-yl]amino]pyridin-2-ylJmethanone

o

Amine: 1-Benzylpiperazine

Yield: 66%

m/z* (M+1): 557

NMR: 9.95 (s, 1 H), 8.79 (d, 1 H), 8.64 (d, 1 H), 8.12 (dd, 1 H), 7.55 (d, 1 H), 7.36 (d, 1
H), 7.22 - 7.34 (m, 5 H), 4.93 - 5.03 (m, 1 H), 3.82 (dd, 2 H), 3.63 (br. s., 2 H), 3.54 (br. s.,
2 H), 3.51 (s, 2 H), 3.11 (t, 2 H), 2.54 (s, 3 H), 2.42 (br. 5., 2 H), 2.36 (br. 5., 2 H), 2.11 -
2.24 (m, 2 H), 1.75 - 1.83 (m, 2 H).
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20

20 NMR 9.95 (s, 1 H), 8.79 (d, 1 H, 8.64 (d, 1 H,
8.12 (dd, 1 H), 7.55(d, 1 H, 7.36 (d, 1 H, 7.22 -
wQ288/00244 5 H), 4.93 - 5.03 (m 1 H), 3.82 (ddpCRSEHP7/000620
3.63 (br. s., 2 H, 3.54 (br. s., 2H, 3.51 (s, 2
H, 3.11 (t, 2 H, 2.54 (s, 3 H, 2.42 (br. s., 2 H),
2.36 (br. s., 2 H, 2.11 - 2524 (m 2 H, 1.75 - 1.83
(m 2 H. WO 2008/002244 PCT/ SE2007/ 000620 55
Exanple 29 (4,4D fluoro-1
Expinpkr29dy| ) - [5-[[Sfl uor o- 4- [ 2- net hyl - 3- (oxan- 4

Ol ernaRe - o e R e
yl]ﬁyrﬁm@trf ngg&mmo%gmm-a.@ gm%maﬂngne 56% ' z* (Mrl): 502

1 H, 8.65(d, 1 H, 8.15
(qd 1H) 763(d 1 H, 7.36 (d, 1 H, 4.92 - 5.05

de 2 H), 3.74 (br. s., 2 H), 3.67
l Q\H) @ﬁ (tH)Z H) | 10 5. 25 (s,H%a H. 212
)‘—225Tm 2H) 5.04 (br. s., 4 H, 1.79 (d, 2 H.

Eme 30 N-Benzyl -5-[[5 fluoro-4 [2-nethyl-3-(oxan-4
idri dazol -4 yljpyrifnidin-2 yljam no]-N

Anﬁllrao AED@%“) r|d|ne 2-carboxamide IN o F ~ & ,, N NN
iPREdNg Benzyl propan-2-amine Yield: 61% .

Yield: 56%

m/z* (M+1): 502

NMR: 9.99 (s, 1 H), 8.82 (d, 1 H), 8.65 (d, 1 H), 8.15 (dd, 1 H), 7.63 (d, 1 H), 7.36 (d, 1

H), 4.92 - 5.05 (m, 1 H), 3.83 (dd, 2 H), 3.74 (br. 5., 2 H), 3.67 (br. s., 2 H), 3.13 (t, 2 H),

2.55 (s, 3 H), 2.12 - 2.25 (m, 2 H), 2.04 (br. 5., 4 H), 1.79 (d, 2 H).

Example 30
N-Benzyl-5-[[5-fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-yl[pyrimidin-2-ylJamino]-N-
propan-2-yl-pyridine-2-carboxamide

N 4

o

Amine: N-Benzylpropan-2-amine

Yield: 61%

m/z* (M+1): 530

NMR: 9.95 (s, 0.7 H), 9.88 (br. s., 0.3 H), 8.85 (br. s., 0.7 H), 8.72 (br. s., 0.3 H), 8.65 (br.
s., 0.7 H), 8.62 (br. s., 0.3 H), 8.14 (d, 0.7 H), 8.05 (d, 0.3 H), 7.49 - 7.59 (m, 1 H), 7.13 -
7.39 (m, 6 H), 4.88 - 5.06 (m, 1 H), 4.69 (br. s., 0.6 H), 4.63 (s, 1.4 H), 4.39 - 4.50 (m, 0.3
H), 4.15 - 4.27 (m, 0.7 H), 3.72 - 3.88 (m, 2 H), 3.04 - 3.20 (m, 2 H), 2.54 (s, 3 H), 2.08 -
2.26 (m, 2 H), 1.68 - 1.85 (m, 2 H), 1.14 (d, 2 H), 1.08 (d, 4 H).
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mz* (Mrl): 530 NMR 9.95 (s, 0.7 H), 9.88 (br. s.,

0.3 H, 885 (br. s., 0.7 H, 872 (br. s., 0.3 H,
w@2®8/004 20 s., 0.7 H), 8.62 (br. s., 0.3 HCT/8E2D47/000620

(d, 0.7 H, 805 (d, 0.3 H, 7.49 - 7.59 (m 1 H,

7.13 - 7.39 (m 6 H, 4.88 - 5.06 (m 1 H), 4.69 (br.

s., 0.6 H, 4.63 (s, 1.4 H54.39 - 4.50 (m 0.3 H),

4.15 - 4.27 (m 0.7 H, 3.72 - 3.88 (m 2 H, 3.04 -

3.20 (m 2H) 254(s 3 H, 2.08- 2.26 (m 2 H,
ExdmpR 31 1.85 (m 2 , 1.14 (d, 2 H, 1.08 (d, 4 H. W

[fﬁgggﬁlgggéégﬁﬁepﬁl SéZOO?/y O?lgéétf{ %]pyrzmz%-f yl}ammo]—N—methyl—N—

2-Welliyiphb, }dﬁszchmdem 2 yl Jami no] - N-net hyl -
( e-rJr)eﬂt;ﬂq)g)?olpy )pyridine-2-carboxanide O F I \N I\I\

NCH|NNOOO ne: N2D|msthylpropanlamne

YiF 40 (|v++1) 468 NVR. 9.93 (s, 1 H), 8.80
8,@4'(5 1 , 8.09 - 8.17 (m 1 H, 7.50

736 H, 4.94 - 505 (m 1 H), 3.78

7 (m 2 , 26- 3.30 (overlap. m 2 H), 3.08
102 glg(m 2 H, 297(s 3 H), 2.55 (br. s., 3 H),
2. °-224(m2H) 1.98 - 2.08 (m 0.5 H, 1.84 -

An%n@gl\fﬁmmﬁth'{*}lﬂfapanjl—ﬁgméd 2 H, 0.91 (d 3 H, 0.69
3 H. arrp e
Ylflé H"/S Fl uor o- [2 rret hyl - 3- (oxan-4 yl)ii ni dazol -
Hﬁjl n-2 yl Jam noJdpyridin-2- 15 yl J- (4f 1 uoro-|
erldy met hanone 0 F 1 \N e N O Am ne:
NMRFSP OB (oPIEDes. Bal{he H)YB.6H ds, 1409800 2 8.1(NwL | H)ABAO b, NHEY; 7.36

@ iniif 4‘9%'-55%5% 1%)?_'% 789380 ({%2 i, ?Eﬁ (¢ goigv'@rags%fy(%‘idos ;
3. 11)(51521)1{) 298% 3}% 285 (61 5.03 ), 11 3. 8B(rh,A00H),3.99)-2.88 @3 0:5 H),
1.84 - 192((m 0.5 H), 180(d 2H) 0.91 (d, 3 H), 0.69 (d, 3 H).

Example 32
[5-[[5-Fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-yl[pyrimidin-2-yl]amino[pyridin-2-
Yl]-(4-fluoro-1-piperidyl)methanone

m Feaol
O
Amine: 4-Fluoropiperidine
Yield: 44%
m/z* (M-+1): 484
NMR: 9.96 (s, 1 H), 8.81 (d, 1 H), 8.65 (d, 1 H), 8.13 (dd, 1 H), 7.57(d, 1 H), 7.36 (d, 1

H), 4.93 - 5.04 (m, 1.5 H), 4.83 - 4.90 (m, 0.5 H), 3.83 (dd, 2 H), 3.43 - 3.75 (m, 4 H), 3.13
(t, 2 H), 2.55 (5, 3 H), 2.12 - 2.25 (m, 2 H), 1.65 - 2.02 (m, 6 H).
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(t, 2 H, 2.55 (s, 3 H, 2.12 - 2.25 (m 2 H, 1.65 -

2.02 (m 6 H. W 2008/002244 PCT/ SE2007/ 000620 57
wEx@spde2483 N-Benzyl -N-ethyl -5 [[5 fluoro-4  PCT/SE2007/000620

[2-fnetl zyl -3-(oxan-4 yl)imdazol -4 yl Jpyrinzidin-2-

yl Jam noJpyri di ne-2-carboxamde O F NI | N N~NIiN

~NH 00 s Am ne: N Benzyl gyhanam ne Yield: 71% m z*

(MH1): 516 NVR 9.96 (br. s., 0.6 H), 9.95 (br. s.,

0.4 H, 882-885(m 0.6H, 878 - 880 (m 0.4
Exdmpl83%2 - 8.66 (m 1 H), 8.09 - 817 (m 1 H), 7.58 -

25 - 10 4.91 - 5.03
N- %ﬁfzzyé\%thylﬁ lf{f f(qgro-ﬁ[z-mqh}qﬁ-(oq;agg ~Wmiduzody4-ylipyTinidin-2-
ylﬁm%Yojﬁmdu?e bi)carbﬁxéﬁzde 337 (m 2 M, 308 - 319

(overla 5 (br. s., 3 H, 2.07 - 2.24 (m
2 H, 171- 4(m2|—|)107(t,3|—|).Exan”pIe34
15 (4 Butan-@ pi perazin-1 yl)-[5 [[5

fIF -4- - t hyl - 3- (oxan-4 yl )i m dazol -

" w\ln g n{2 yl Jam noJpyri din-2 yl Jmet hanone 0 F
)_I’_-\ NH Rk NINON NHX 0 Amne:

1 tan-2-yl pi perazine Yield: 68%20 nm z* (M1l): 523
49.95 (s, 1 H, 880 (d, 1 H, 8.64 (d, 1 H, 812
1H) 7.55 (d, 1 H, 7.36 (d, 1

Amme 'N- Benzylethanamlne

Yield: 71%

m/z* (M+1): 516

NMR: 9.96 (br. s., 0.6 H), 9.95 (br. 5., 0.4 H), 8.82 - 8.85 (m, 0.6 H), 8.78 - 8.80 (m, 0.4
H), 8.62 - 8.66 (m, 1 H), 8.09 - 8.17 (m, 1 H), 7.58 - 7.64 (m, 1 H), 7.25 - 7.38 (m, 6 H),
4.91 -5.03 (m, 1 H), 4.71 (br. 5., 1 H), 4.69 (s, 1 H), 3.73 - 3.87 (m, 2 H), 3.33 - 3.37 (m, 2
H), 3.03 - 3.19 (overlap. m, 2 H), 2.55 (br. s., 3 H), 2.07 - 2.24 (m, 2 H),1.71-1.84 (m, 2
H), 1.07 (t, 3 H).

Example 34
(4-Butan-2-ylpiperazin-1 -Y)-[5-[[5-fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-
Ylpyrimidin-2-ylJamino]pyridin-2-ylJmethanone

Amine: 1-Butan-2-ylpiperazine

Yield: 68%

m/z* (M+1): 523

NMR: 9.95 (s, 1 H), 8.80 (d, 1 H), 8.64 (d, 1 H), 8.12 (dd, 1 H), 7.55 (d, 1 H),7.36(d,1
H), 4.93 - 5.04 (m, 1 H), 3.82 (dd, 2 H), 3.60 (br. s., 2 H), 3.49 (br. 5., 2 H), 3.12 (t, 2 H),
2.55(s,3H),2.31 -2.48 (m, 4 H), 2.11 - 2.25 (m, 2 H), 1.79 (d, 2 H), 1.41 - 1.55 (m, 1 H),
1.20 - 1.32 (m, 2 H), 0.90 (d, 3 H), 0.86 (t, 3 H).
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H, 493 - 504 (m 1 H), 3.82 (dd, 2 H, 3.60 (br.

s., 2 H, 3.49 (br. s., 2 H, 3.12 (t, 2 H, 2.55 (s,
W@20dp/002481 - 2.48 (m 4 H), 2.11 - 2.25 (m 2PEH/SED0T1@0620
(d, 2 H, 1.41 - 1.55 (m 1 H), 1.20 - 1.32 (m 2 H),

0.90 (d, 3 H, 0.86 (t, 3 H. W 2008/002244

PCT/ SE2007/ 000620 58 Exanpke 35

(N-(Cycl opropyl nzethyl)-S [[S

fuoro-4-[2-nzetl zyl -3-(oxan-4 yl)im dazol -4
Exgmpfey3i m di n- 2 yl Jaf ni noJ--N

| pyrjdine-2-carboxamde o FN~ N \ NiN F-N

Y SElipdohelnie e U Jisooprghiaenniut biasput-thimianel 4t tnidin-
2-viR%iRBIZN - i - .+0.99. 10 Exanple 36

y[jg%[ &5 e rcd ﬁr['g'?%tcﬁ%’-xg (‘é%zan- 4 yl)inidazol - 4

yl Jpyrijnidim?2 Jam noJpyri di n- 2-

ylIF (4 henyl ) pi perazi n-1 yl Jmet hanone 0 F ~
AHMUAN N AN TN FiTC F O Ani ne
)\_1 (4- Fl wor ophen pip erazine 15 Yield: 75% m z*

( : 561 NVR 9.98 (s, 1 H, 8.83 (d, 1 H, 8.65 (d,
1\d)y4 8.15 (dd, 1 H, 7.62 (d, 1 H, 7.36 (d, 1
Amine: N-(Cyclopropylmethyl)propan-1-amine
Yield: 73%

m/z* (M+1): 494

Ret T.: 0.99.

Example 36
[ 5-[[5-Fluoro-4-[2-methyl-3—(oxan-4—yl)imidazol—4-yl]pyrimidin-Z-yl]amino]pyridin-z-
VU-[4-(4-fluorophenyl)piperazin-1-ylmethanone

(o]
F SN X
;Q;q/)\ﬁ/@ﬁ U\Q
F
O
Amine: 1-(4-Fluorophenyl)piperazine

Yield: 75%

m/z* (M+1): 561

NMR: 9.98 (s, 1 H), 8.83 (d, 1 H), 8.65 (d, 1 H), 8.15 (dd, 1 H), 7.62 (d, 1 H), 7.36 (d, 1
H), 7.06 (t, 2 H), 6.94 - 7.02 (m, 2 H), 4.92 - 5.04 (m, 1 H), 3.80 - 3.87 (m, 2 H), 3.78 (br.
s, 2H), 3.73 (br. s, 2 H), 3.04 - 3.20 (m, 6 H), 2.55 (s, 3 H), 2.11 - 2.26 (m,2H), 1.80(d, 2
H).

Example 37
[5-[[5-F lu0r0-4-[2-methyl-3-(oxan—4—yl)imidazol—4-yl]pyrimidin-Z-yl]amin0]pyridin-2-
YlJ-(4-propylpiperazin-1-yl)methanone
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H, 7.06 (t, 2 H, 6.94 - 7.02 (in, 2 H, 4.92 - 5.04

(m 1 H, 3.80- 3.87 (m 2 H, 3.78 (br. s, 2 H),
w@2008/04 s, 2 H), 3.04 - 3.20 (m 6 H), 2.55PCESED07/000620

H, 2.11 - 2.26 (m 2 H, 1.80 (d, 2 20 H). Exanple

37 [5[[5-Fluoro-4[2-methyl -3-(oxan-4 yl)imdazol -4

yl Jpyrinzidiiz-2 ylJainitzodgyridin-2- ylJ-(4

propyl pi perazin-1 yl) met hanone WD 2008/ 002244

PCT/ SE2007/ 000620 59 O F N N e N NN~H 00 Am ne:

1- Propyl pip epazine Yield: 93% mz* (Mtl): 509 5 NWR

9.F

s, L 8~80 (d, 1 H), 8.65 (d, 1 H, 8.12 (dd,
.56 (d, 11 ), 7.36 (d, 1 H, 4.93 - 5.04 (m 1
N N 78 sek(/m 2 H, 3.62 (br. s., 2 H, 3.52

3.
H, 3.12t, 2 H, 2.55 (s, 3 H, 2.41
H, 2.33 (br. s., 2 H, 2.22 - 2.28 (m 2

N

s., 2
s., 2
. 2.11 - 2.22 (m 2 H, 1.75 - 1.83 (m 2 H, 1.38

H)

= 1.15 . 0.86 (t, 3 H. io Exanple 38
Anﬁn%klgﬁg%%}p%ga%s fl uoro-4-[2-net hyl - 3- (oxan-4
Yislf)93% dazol -4 yl Jpyri m di n- 2-

A \noJpyridine-2-carboxamide O F I I NN\ Ni NJ
/) @ﬂ%g N-Et hyl et hanamine is Yield: 60% m z*

Mﬁ.ésfl&};ﬂ,. D198, §85 (4 1H)), 882(8d,(10H), ¥.560d, BHHT.A6Ud, 1
NMl[ rf % 13){dd,(1 Egggrséz I(-%) 1231),(%{%6 ?25 1 73 361

H), 4.93 - 5.04 (m, 1 H), 3.78 - 3.86 (m, 2 H), 3.62 (br. s, 2 H), 3.52 (br. 5., 2 H), 3.12 (t, 2
H), 2.55 (s, 3 H), 2.41 (br. s., 2 H), 2.33 (br. ., 2 H), 2.22 - 2.28 (m, 2 H), 2.11 - 2.22 (m, 2

H), 1.75 - 1.83 (m, 2 H), 1.38 - 1.50 (m, 2 H), 0.86 (t, 3 H).

r.

Example 38
N,N-Diethyl-5-[[5-fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-yl[pyrimidin-2-

yl]amino]pyridine-2-carboxamide

Py \ONJ
ijl\?*s o
O

Amine: N-Ethylethanamine

Yield: 60%

m/z* (M+1): 454

NMR: 9.92 (s, 1 H), 8.79 (d, 1 H), 8.65 (d, 1 H), 8.13 (dd, 1 H), 7.52(d, 1 H), 7.36 (d, 1
H), 4.92 - 5.04 (m, 1 H), 3.83 (dd, 2 H), 3.43 (g, 2 H), 3.34 - 3.38 (overlap. m, 2 H), 3.13
(t,2H), 2.55 (s,3H),2.12-2.26 (m, 2 H), 1.80 (d, 2 H), 1.06 - 1.18 (m, 6 H).

Example 39
N-(3-Dimethylamino-2,2-dimethyl-propyl)-5-[[5-fluoro-4-[2-methyl-3-(oxan-4-
yDimidazol-4-yl[pyrimidin-2-yl]amino[pyridine-2-carboxamide
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25

H, 4.92 - 5,04 (m 1 H), 3.83 (dd, 2 H), 3.43 (q, 2

H, 3.34 - 3.38 (overlap. m 2 H), 3.13 (t, 2 H),
WQ288/00244 3 H), 2.12 - 2.26 (m 2 H), 1.80 (d,PQr/s§2007/000620

1.06 - 1.18 (m 6 H. 20 Exanple 39 N-(3

Di et hyl am no- 2, 2-di met hyl propyl)-5-[[5

fluoro-4-[2-nethyl -3-(oxan-4¢

yl )i m dazol - 4yl Jpyri m di n-2

yl ] ai ni noJdpyri di ne- 2- car boxam de WD 2008/ 002244

PCT/SEZOO?/OO 20 60 OF ( SINI NH N NN,M NHN

N F 2, 2- Tet ranet hyl propane- 1, 3-di am ne
88 (d,H

(Mr1): 511 5 NVR 10.04 (s, 1 H),
8y , 8.76 (t, 1 H), 8.66 (d, 1 H), 8.16 (dd,
1 7.96 1 H), 7.38 (d, 1 H, 4.96 - 5.07 (m 1
H{ 2.80 (dd 2 H), 3.22 (d, 2 H), 3.08 (t, 2 H, 2.55
(s."% H), 2.26 (s, 6 H), 2.15 - 2.21 (m 4 H), 1.81

Arfuﬂe ]@N"i)z T A RethPlprdPakd-1 3 mLe 40 10
(3 net hyl - 1p|per|d’yl) 5[5
Ylﬂﬂuﬂr"o 4 [ 2- met hyl - 3- (oxan-4 yl )i nzi dazol - 4-

4 L di n-2 yl Jam noJpyridin-2 yl Jmethanone 0 F N
m/%l&%;(h’%{i\l H O Amine: 3,5-Dinethyl piperidine Yield:
NNMR WG (s 2 H)(3v88L{d, 14D48.76 (t, 1 H), 8.66 (d, 1 H), 8.16 (dd, 1 H), 7.96 (d, 1
H), 7.38 (d, 1 H), 4.96 - 5.07 (m, 1 H), 3.80 (dd, 2 H), 3.22 (d, 2 H), 3.08 (t, 2 H), 2.55 (s, 3

H), 2.26 (s, 6 H), 2.15 - 2.21 (m, 4 H), 1.81 (d, 2 H), 0.88 (s, 6 H).

Example 40
(3,5-Dimethyl-1-piperidyl)-[5-[[5-fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-
Ylpyrimidin-2-ylJamino[pyridin-2-yllmethanone

(o]

SN A N
il

®
Amine: 3,5-Dimethylpiperidine
Yield: 30%
m/z* (M+1): 494
NMR: 9.93 (s, 1 H), 8.78 (d, 1 H), 8.64 (d, 1 H), 8.12 (dd, 1 H), 7.50 (d, 1 H), 7.36 (d, 1
H), 4.94 - 5.05 (m, 1 H), 4.46 (d, 1 H), 3.83 - 3.77 (m, 3 H), 3.11 (q, 2 H), 2.54 (s, 3 H),

226 -2.13 (m, 3 H), 1.79 (d, 3 H), 1.58 (br. 5., 2 H), 0.91 (d, 3 H), 0.81 (q, 1 H), 0.73 (d, 3
H).

* Purity analysis was run on a Water Acquity system with PDA (Waters 2996) and Waters
ZQ mass spectrometer. Column; Acquity UPLC™ BEH Cg 1.7 um 2.1 x 50mm. The
column temperature was set to 65°C. A linear 2 min gradient from 100% A (A: 95% 0.01
M NH4OAc in MilliQ water and 5% MeCN) to 100% B (5% 0.01 M NH4OAc in MilliQ
water and 95% MeCN) was applied for LC-separation at flow rate 1.2 mL/min. The PDA
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NVR: 9.93 (s, 1 H, 8.78 (d, 1 H, 864 (d, 1 H, 8.12
(dd, 1 H), 7.50 (d, 1 H, 7.36 (d, 1 H, 4.94 - 505
W@ eqos0d4 4.46 (d, 1 H), 3.83 - 3.77 (m 3 H)PCBSH207/000620
(g, 2 H, 2.54 (s, 3 H, 226 - 213 (m 3 H, 1.79
(d, 3 H, 1.58 (br. s., 2 H, 0.91 (d, 3 H, 0.81 (q,
1H, 0.73 (d, 3 H. 20 * gyrity analysis was run on
a Water Acquity systemw th PDA (Waters 2996) and
Waters ZQ mass spectroneter. Columm; Acquity UPLCTM
wabBkEAnk&d frorh 210350 nit RAMBY nfh@as S@labted fdrHUH ?’ é%ﬁﬁna\ﬁ%ﬁ The ZQ
set to 656C. Alinear 2 mn gradient from 100%
magsspeotrenpeteny aqpmBEth; EST in p¢s/r@gm@hmaﬂwdso/wb@mllam Voltage
yin MI1iQ 25 water and 95%
Wa}g%\l)ﬁld(tﬁe@gnﬁo%%gy 99@2 Separation at flowrate 1.2
mL/ m n. The PDA WD 2008/ 002244 PCT/ SE2007/ 000620 61
eSS nned from 210- 350 nm and 254 nm was extracted
8P'%rity determination. The ZQ nmss spectroneter
MBS 5 ﬂfmidu-ﬁﬁhzem}z-gqskd}ﬁ@. 9%&1&%31 &]ﬁ?ﬁﬁndz;me
Capi | Vol tage was 3 an t he ne Vol tage was
yU@'awo]m e bawyisfet hy| 5 [[5 fluoro-4
nzetl zyl - 3-(oxan-4 yl)imdazol -4 yl Jpyrinzidin- 2-
lJ m nonyrl di ne-2-carboxylate F OOve N/ N eN N J\
Met hog A was fol |l owed using
I\flu roN4- dwgl - 3- (oxan-4-yl )i m dazol -4- 10
]/ Yy nz:- am ne (as described in Exanpl e 6)
.30 g, M. 6 mol ), nethyl 5-

|d|ne20arboxylate(1 42 mmf, )
Ge@%fz §A4Wa ollgwehusiag? ﬁuorpd‘bt?d@ﬁsfgl 3((2?1@-4@ )ingjdgrgl-4-

I Rt b T
brefasiplyoidisd-2esartdxglateaddidigm 6. 56fmrrreh) H65,CHs &ngrﬂyso wiod); Pdy(dba)s
R St R e MO e

forlTh, an0 k&3 aofDbver atptlt fb,lléwédi 69( ﬁﬁ%dﬁﬁloﬁbf meﬁﬂf‘fi 5 fﬂr@&h%fy@ldi’iﬁa-

at  90C for Met hod
Calgml%ta @ &r?a%?o@mBhQSzG@a f%%eoﬂ% ﬁ‘mEKl;MP z(gha»e(@ mg, 0.066
A6, B4 AR D TR
909C fog 4¢ph. Wpak-up by Method 1 and 3111ca chromatography (0—7% MeOH in DCM)
gave a yellow sticky solid. Trituration with CH;CN and recrystallization from EtOH gave
the title compound (1.3 g, 67%).
'H NMR (400 MHz, CDCl;) & ppm 8.75 (d, 1 H), 8.38 (d, 1 H), 8.34 (dd, 1 H), 8.12 (d, 1
H), 7.70 (d, 1 H), 7.47 (br. s, 1 H), 5.10-5.03 (m, 1 H), 4.10 (dd, 2 H), 4.01 (s, 3 H) 3.75-
3.71 (m, 1 H), 3.36-3.29 (m, 2 H), 2.67 (s, 3 H), 2.59-2.51 (m, 2 H), 1.91-1.87 (m, 2 H);
MS (ESI) m/z 413 (M+1).

[}

Example 42
Azetidin-1-yl-[3-chloro-5-[[5-fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-ylJpyrimidin-2-
YlJamino]pyridin-2-ylmethanone
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1H NMR (400 MHz, CDC13) 8 ppm8.75 (d, 1 H), 8.38 (d,
1H, 834 (dd, 1 H, 812 (d, 1 20 H), 7.70 (d, 1
woH2Q08/8022%4 (br. s, 1 H), 5.10-5.03 (m 1 H), 4.ROI/$EXY7/@0620
H, 4.01 (s, 3 H 3.75- 3.71 (m 1 H), 3.36-3.29 (m 2
H, 2.67 (s, 3 H, 2.59-2.51 (m 2 H), 1.91-1.87 (m 2
H; M (ESI) mz 413 (M+l) g2Exanpl e 42 25 Azetidin-1
yl -[3-chloro-5-[[5 fluoro-4-[2anet hyl -3-(oxan-4
yl')im dazol -4 yl Jpyrinzidi n-2- ylJanzi noJpyridin-2
netl zanone WD 2008/ 002244 PCT/ SE2007/ 000620 62 O
Ci O NIrNIg\ N3 NN \Ni NH General Method A was

ol & usi
f‘f ﬁ%\r@s (oxan-4-yl)i nidazol -

yrlNFZ'r R-anmne (as described in Exan'pl e 6)

070 g, HO 252 rrgol) azetidin-1-yl- . d |
Ge&%awh%ww'a@%n%k>ff51% LTSNS CRihghbue

yl]pyrifidA0-3-anaind Qas dedabethia)FxatnpR 6 ngwo 9, ?2552 HRl)) erl]z%ﬂgm 1-yl-
€ m Xture was eat ed

(8 At iomb i 4 S igieoReres drsctibed ST (o Gant 25
mrﬁmgd@c(@ggj i3 1910 OQLf03 %}%151 %}(ﬁbé};rﬁzz@m P RSl 32Bos

é Gture was heated
(238 myp@;05@ mugdlh Thmnmmawmemd h0D°C fan2¥ beepkepati Mever night

fol%ﬁb&%é Y or o B (b SR (3 om%gﬁlg%%ﬁcgg(%/l}?l\/g%l% 0.0336

mmyole| The Ifllkth\/Ras( m&dmmc@@m 3) mrmﬁvbgi Méhddh add ﬂ'&paratlve

H@Cigﬂsws‘g b§ El}hcacf}rymat@gr@vhw@zﬁ © rMeQHm DQM)_L@-V(& ulegqui?

3. 38-3. 32 2 2. 64
covi?lpckﬁnd(ﬁ')‘)jr‘ﬂfr g, 4%, 4’921@% 3 2 H), 2.37-2. 2 (m b H),

R- (&O(BMHanDCls) ia)p,anS( IR 368738 (ayR1H), 795 (br. s, 1 H),

765?@@{? oL LI B A 018 a7 .2

H),y3 samsaqﬂlpyrﬂ)dz 84 &, ¥, 4. 95-05 i, PIHYes 87.0m9l(m, 2 1), 1.91-1.87 (m,
> 1 MEES R %7 o),

—h

Example 43
[3-Chloro-5-[[5-fluoro-4-[3-(oxan-4-yl)-2-(trifluoromethyl)imidazol-4-ylJpyrimidin-2-

Yl]amino[pyridin-2-yl]-(4-methylpiperazin-1-yl)methanone
o

O o

A\

Fo N A N R

s AJ/FN;(N/@\I/U\\\/N\
H

General Method A using 5-fluoro-4-[3-(oxan-4-yl)-2-(trifluoromethyl)imidazol-4-
yllpyrimidin-2-amine (as described in Example 8) (0.060 g, 0.181 numol), (3,5-
dichloropyridin-2-yl)-(4-methylpiperazin-1-yl)methanone (as described in Example 49(a))
(0.0496 g, 0.181 mmol), Cs,COs (0.094 g, 0.29 mmol), Pdy(dba); (16.5 mg, 0.018 mmol)
and X-Phos (17.2 mg, 0.036 mmol). The mixture was heated at 90°C for 17 h, followed by
the addition of Pdy(dba); (12 mg, 0.013 mmol) and X-Phos (13 mg, 0.027 mmol) and then
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FC O N\ F3SCN_ NI i N~N H20 General Method A
usi ng

w®G2do0s0an2a+ 4- [ 3- (oxan-4-yl)-2-(trifluoromet hyl)Pen/sEz01/600620
4- yl]pyrimdin-2-am ne (as described in Exanple 8)
(0.060 g, 0.181 nmmol), (3, 5-
di chl or opyri di n-2-yl) - (4- mehyl pi perazi n-1-yl) net hanon
e (as described in Exanple 49(a)) (0.0496 g, 0.181
mol ), Cs2CO3 (0.094 g, 0.29 mol ), Pd2(dba)3 (16.5

wastheat®d S1B° e gn addidn-37h WWorfcda b%r Metho® 2 Q36 paBdation 15
m xt ure s he ed at 90C for foll owed by 25 t

Prepathtive 5L dBlg)cempennd 9.033 g@)!l!{%lsﬂﬁﬁﬂ%l -and X- Phos

e OO 0L OO AE 1 o0

H)aaas (d, ArER), 43948 1Vidw, K-Hip 413 (80103 B6BRS (D)2 H), 6 A0 (m, 2

iy 23 B R, S5k (hadonis2 2ausied T S e o0 452 G
3 ,,19814876(&@,211) Ms% )3;@/2(570(}14 . 8.10 (br. s, 1 H),
3 (d 4.81 (m , 4.12 (dd, 2 H)

386383(m 2 H, 351344(m 25 H), 3.29-3.27

. 2.76-2.66 2 H), 2.52-2.50 (m 2 H),
E’%%’é‘%"%? m 2 H, (2m32 (?? 3 H), 1.90g1.86 (Fbm 2

Bﬁdowﬂ&ﬂ”prm%-Wé%ﬂmarf){lummyﬁml%mj@’lpf”ﬁmﬁn{% 5
& t
i "

yIJ 4-met hyl @ pey azi n-1 yl)nmethanone F CI O F3C-N

\\I ZEQN \\ \khﬁ i N~M H General Method A was
5- ro- 4N

th;T“g\(trifluoronethyl)inidazo
4- yl]pyr|n1d|n 2-amne (as described in Exanple 9)
Ge@@na]rllllﬁIegl.od& ﬁﬁs foltoived udisg 5—‘ﬂuoro 4 [3-methyl-2- (triﬂuolromet ¥]1)1midazol-
chl or.o in erazin-1-y anon
ﬁ §11<H% lsééasmsgkbsérm @i@@%@? (p 041% g .62 myol) o362

dldﬂfﬂ?b dﬁﬁg-?gf(4(rget@B%8§19T9ﬁygﬁgﬁﬂno&€Sé( &Qéﬁ%d(lﬁl ]?,F%Qmﬁg 49(a))
(2 ilﬁ gxmé?ennmé,) ReAt@d 032 29099 fionol), Pdk(dba)e (43-Amgb§.04 Matrtod)chnd

X- %%o%,gg R | g O%gt I 201 ).ib% Lg ?er %gsl }\{e%’ce'c_l| Lfg):O‘%a%r 117 tﬂe\’vtolrlg-lug by
Method 1 and purlﬁcatlon by preparative HPLC gave the title compound (0.054 g) in 17%

yield.

'"H NMR (400 MHz, DMSO-ds) 8 ppm 10.35 (s, 1 H), 8.82 (d, 1 H), 8.75(d, 1 H), 8.45 (d,
1 H),7.77 (d, 1 H), 4.11 (s, 3 H), 3.61 - 3.67 (m, 2 H), 3.10 - 3.16 (m, 2 H), 2.32 - 2.41 (m,
2 H),2.21-2.30 (m, 2 H), 2.19 (s, 3 H); MS (ESI) m/z 498 (M-1).

Example 45
Azetidin-1-yl-[3-chloro-5-[[5-fluoro-4-[3-methyl-2-(trifluoromethyl)imidazol-4-
Yl[pyrimidin-2-ylJamino[pyridin-2-ylJmethanone hydrochloride

| E Cl O

ne ] N XN

FaC\gJ/FN;(N/@\I)L \j
H

General Method A was followed using 5-fluoro-4-[3-methyl-2-(trifluoromethyl)imidazol-
4-yl]pyrimidin-2-amine (as described in Example 9) (0.20 g, 0.75 mmol), azetidin-1-yl-
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yield. 1H NWR (400 MHz, DMSO-d6) 6 ppm 10.35 (s, 1 H),
8.82 (d, 1 H, 875 (d, 1 H, 845 (d, 201 H, 7.77
w@ egosmod4 4.11 (s, 3 H, 3.61 - 3.67 (m 2 H)PCBSHD07/000620
3.16 (m 2 H, 2.32 - 2.41 (m 2 H, 2.21 - 2.30 (m
2 H, 2.19 (s, 3 H; M5 (ESI) mz 498 (M1). Exanple
45 Azetidin-1 yl-[3-chloro-gh[5fl uoro-4
[3-nmethyl -2-(trifluoronethyl)imdazol --4- 25
yl Jpyrimdin-2 yl Jam noJpyridin-2 yl Jmet hanone
(3, Brdithtue byeidintle-yDethandhd (a8 d&s3Gbdtth FXRMPR 48t4)F@Mer @10.75 mmol),

é%éhod A was followed usin
Csi-93 Q3P & A 2mmal Bel(db)s ﬁ]r-? w0 ofreme)) gudX-Phen(53.8 mg, 0.11

mll%l l Tl oI T PRMOR i o i < i | 9).. :
b RS a8 SR IR Syt
by pEprgHPOHPLOT0B®0d WBdhydrochloride formation gave the title compound (0.054

<o i chl oropyri di n-2-yl)net hanone (as described in
g)ﬁ%ilasn%?lgﬁiAS(a)) (0.17 g, 0.75 mmol), Cs2C®8 (0.39 g,

1 , | -
H NMR g MHZPDMs@a;)l% dpad 10418, 1 850983 (19 e@f éel.zé gﬁ 151@%%.45 «,

}%53.8 rra 0.11 mol). The mxture was h
1 B)of. 71 @, A Wbk (118 IDy 4 0Bt HAS (0, ARD, D20 | Ri3¢ &) DED); 1B (ESI) m/z
45Pagiprative HPLC fol lowed by hydrochloride formation
gave ‘the title conpound (0.054 5 g) in 15%yield. 1H
NVR (400 MHz, DMBO-d6) b ppm 10.41 (s, 1 H), 8.83 (d,
1H,.875(d, 1 H, 845 (d, 1H), 7.77 (d, 1 H),
Exﬁ’.”%%, 3 H, 401 - 408 (m 4 H, 2.20 - 2.31 (m 2
N-6) (Az i TS 10arBdity ) pfRdin M- (1,2 Uil A RY B-i88dazol-5-vD)-5-
N[G-.(Az.-gtsji di_n-'?))gﬁz;?bongfl (Lo HmEBFL I R-ibdazol-5-y1)-5
Slugnogyrimidin-2-aamifie et hyl - | H i mi dazol -S yl)-S-
fluauppyrimdin-2-amne CH3 NMNCHa N FNO N N

T, O

N N\CHa N
F

| SN = | o

NS SN

H
The title compound was prepared in accordance with the general method A using 4-(1,2-
dimethyl-1H-imidazol-5-y1)-5-fluoropyrimidin-2-amine (as described in Example 7) (30
mg, 0.145 mmol) and 2-(azetidin-1-ylcarbonyl)-5-bromopyridine (41 mg, 0.17 mmol)
(reported in WO 2005014571) to give the title compound (22 mg, 41%).
'"H NMR (400 MHz, CDCL3) & ppm 8.69 (d, /=2.53 Hz, 1 H) 8.31 (d, /=3.03 Hz, 1 H) 8.14
- 8.20 (m, 1 H) 8.07 - 8.12 (m, 1 H) 7.77 (d, J=4.29 Hz, 1 H) 7.36 - 7.50 (m, 1 H) 4.72 (1,
J=7.71 Hz, 2 H) 4.25 (t,2 H) 3.93 (s, 3 H) 2.50 (s, 3 H) 2.31 - 2.44 (m, 3 H); MS (ESI) m/z
368 (M +1).

Example 47
4-(1,2-Dimethyl-1H-imidazol-5-yl)-5-fluoro-N-{6-[(4-methylpiperazin-1-
Y)carbonyl[pyridin-3-ylpyrimidin-2-amine
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H The title conpound was prepared in accordance with
the general nethod A using 4-(1,2- 15
waleowsobz4 1H- i m dazol - 5-yl ) -5-fl uoropyri m di n- PEEHBE2087/000620
(as described in Exanple 7) (30 ng, 0.145 nmol) and
2- (azetidin-1-yl carbonyl)-5-broi nopyridine (41 ng,
0.17 mol) (reported in WDOgB005014571) to give the
title conpound (22 ng, 419%. 'H NWR (400 WMHz, CDCl13) 6
ppm 8.69 (d, J=2.53 Hz, 1 H 8.31 (d, J=3.03 Hz, 1 H
814 - 840(m 1H 807-812 (m 1 H 7.77 (d,
éﬁ@ H 7.36 - 7.50 (m 1 H 4.72 (t, 20
71 Hz| 2JH) 4.25 (t, 2 H 3.93 (s, 3 H 2.50 (s, 3
. 44 (m 3 H); M5 (ESI) mlz 368 (M+ 1).
I/ 5(1,2 Dinmethyl -1 Himdazol-5 yl)-Sfluoro N
(410 I|yIp|peraZ|n | - 25 yl)carbonyl]pyridin-3
p)nri |d| n- 2-am ne WO 2008/ 002244 PCT/ SE2007/ 000620
65 CH3 N"I_CH3 "N F ~N O NON H The title conmpound
Theditle porapamedvasipreproalrid anmedantd With e geaal abthod thathgA-(1,2-

. USi - (1, 2- e . . .
P b huosomyiyn o Or e pepirietimBxammie ) (40
mg, 8399 Qﬁﬁél? Bed1 {(3-BR AP Rl D- yﬁ)é&boﬁsg] 4Qne¥1%€i BE@Lihe BR%escribed
1-[(5-brol nopyridi n-2-yl)carbonyl]-4-met éslperazme

in Fzample 46) Gados 423 1o élvnelw)t)ﬂe(osslpngnd 22, 5it)) to

AN (ORI RO IS 50 FAONS 0 50 1

(dd;17=8.59,10).5BH4,8l HY Ud6 (d,78459 Hz21 B3 710, (d,JJ=+8)597H27 4 ¥)B.93 (s 3 H)

s8] gifm s B3 3 3 g, 3350 Shem i 3% 3 240

- ' 2.40 - 2.46 2
S 31 S R G (W o

Exanple 48 N-[6-(Azetidin-1

zzyl) - 5-chl oropyridi zz-3
Ex%’?fﬂ%&?l 2-di nethyl -1 Hi m dazol -5 yl)-5-

N-1a-(txetidiy+I-ylcaybonyl)-saeh R opyridin-3-pl]-4-(1,2-dimethyl-1H-imidazol-5-yl)-5-

Sluoropyrimidin-2-amine

6-)

CH
=
NN~cH

3

3 Cl

LT

Iz

Example 48(a) 2-(Azetidin-1-ylcarbonyl)-3,5-dichloropyridine

Cl N Cl

LA AT

N
(0]

The title compound was prepared in accordance with the general method C using 3,5-
dichloropyridine-2-carboxylic acid (500 mg, 2.6 mmol) and azetidine (150 mg, 2.6 mmol)
to give the title compound (430 mg, 72%).

'"H NMR (400 MHz, CDCls) & ppm 8.45 (d, J=2.02 Hz, 1 H) 7.80 (d, /=2.02 Hz, 1 H) 4.27
(t, J/=7.83 Hz, 2 H) 4.15 (t, /=7.71 Hz, 2 H) 2.28 - 2.42 (m, 2 H); MS (ESI) m/z 231 (M+
1).
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CH NCH3 G N FNO NNN H1s Exanple 48(a)
2-(Azetidin-1 ylcarbonyl)-3, 5-dichloropyridine cl'\
w@hooBlodaid O The title conpound was prepared PEI/SE2007/000620
accordance with the general nmethod C using 3, 5-
di chl oropyri di ne-2-car boxylic acid (500 ng, 2.6 mol)
and azetidine (150 ng, 2.6 ggol) to give the title
conpound (430 nmg, 72%. 20 1H NWR (400 WMHz, CDC13) 8
ppm 8.45 (d, J=2.02 Hz, 1 H 7.80 (d, J=2.02 Hz, 1 H)
Exdmlé 48(b) N—Mz&&ﬁﬁﬂwk&rb‘@ny@-ﬂéﬁZ&ﬁopyﬂ&'ﬂﬂﬂl\%w 1, 22ditibthyl-1H-
,ééég-zyl(m,z,,'m(SI)MZBl( 1). W
Imige& P O S H UL BN PIH0620° 66 Exanpl e 48(h)
N-[ 64,( Azeti din-1 yl carbonyl)-5-chloropyridin-3
-4- (1, i methyl-1H i mdazol -5yl)-5
ppyyigirdin-2-amne CH3 NCH C N FNO LN ~N
r.NL_H The_ titl e conpound was prepared in accordance
?ﬁtﬂt e lgerferal nethod A using 4-(1,2- 5
' N H i mi dazol -5-yl)-5-fl uoropyrim di n-2-an ne
(as Hescribed in Exanmple 7) (50 ngy, 0.24 mmmol) and
: Co ! ~ diochl Cidi
i s PR ST g B B A O i 41 2
dingeghryhd digni (261-frgy]) - 2 ropy iteli AMVR-afrd ) abHizscribEah BxaBipomn (50

mg?%,?é? Hﬁgddlé%i@?agit%-1g}rl{%bc?ng,ﬁ-gi’ig-gbchl;?%py%gial?z(gs:%s%beafggve)
(57imgf)0.25. @fol)tto gide TheBBlddompdud (2618 20%%). .

"H NMR (400 MHz, CDCls) & ppm 8.50 (d, J/=2.27 Hz, 1 H) 8.39 (d, J/=2.27 Hz, 1 H) 8.30
(d, J/=3.28 Hz, 1 H) 8.07 (s, 1 H) 7.77 (d, J=4.29 Hz, 1 H) 4.26 (t, J=7.83 Hz, 2 H) 4.19 (3,
2H)3.94 (s,3 H) 2.49 (s, 3 H) 2.29 - 2.39 (m, 2 H); MS (ESI) m/z 402 (M + 1).

Example 49
N-{5-Chloro-6-[(4-methylpiperazin-1-yl) carbonyllpyridin-3-yl}-4~(1,2-dimethyl-1H-

imidazol-5-yl)-5-fluoropyrimidin-2-amine

cH '
N=( : E“j
NAeH, g Sy

= N
NN\

F

Example 49(a) (3,5-Dichloropyridin-2-yl)-(4-methylpiperazin-1-yl)methanone
c o0

O

N N
e = N

The title compound was prepared in accordance with the general method C using 3,5-
dichloropyridine-2-carboxylic acid (555 mg, 2.89 mmol) and 1-methylpiperazine (320 pL,
2.89 mmol) to give the title compound (417 mg, 53 %).

"H NMR (400 MHz, CDCL3) & prm 8.49 (d, J=2.02 Hz, 1 H) 7.79 (d, /=2.02 Hz, 1 H) 3.82
- 3.88 (m, 2 H) 3.22 - 3.27 (m, 2 H) 2.50 - 2.55 (m, 2 H) 2.37 - 2.42 (m, 2 H) 2.33 (s, 3 H);
MS (ESI) m/z 274 (M + 1).
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10 2 H 3.94 (s, 3 H 2.49 (s, 3 H 2.29 - 2.39 (m 2

H; M5 (ESI) rn/fz 402 (M+ 1). Exanple 49 N-{5-Chloro-6
w(Q ¢absrei/| pi perazin-1 yl)carbonyl]pyridin-3 PCT/SE2007/000620

yl}-4-(1, 2-di methyl -1 H imdazol-5 yl)-

fluoropyrimdin-2-amne CHNNCH C (N NF NI O

N'-~H 15 Exanple 49(a) (3, %D chloropyridin-2

yl)-(4-nmethyl pi perazin-1 yl)nethanone C o N N~ & ~'

Cl The title conmpound was prepared in accordance wth

E_xhéﬂg@rmbmww - Hz%ﬂ{j‘;@?z;brézm—l dfl)(c%%bgn)ﬁ%pyriginé%—yl}#—(],2—

oropyri di ne-2-carboXxyl'i ¢ aci

dimgthit -awdozoltethyiooreyrdmidve 2@t L, 20 2.89 mmol)
to give the| title conpound (417 ng, 53 %9 . 1H NWR (400
I\/HZCH:CD013N8 ppm 8.49 (d, J=2.02 Hz, 1 H 7.79 (d,

.02 Hz[ 1]H) 3.82 - 3.88 (m 2 H 3.22 - 3.27 (m
T 5D W2.55 (m 2 H) 2.37 - 2.42 (m 2 H 2.33

3 Hk (ESI) mz 274 (M+ 1). WO 2008/ 002244

CT) SEf00/ 080620 67 Exanpl e 49(b)

Po- 6- [ (4- met hyl pi perazi n-1-yl)carbonyl Jpyri di
n-3 y*\}-4-(1,2- di met hyl - 1 Hi mi dazol -5 yl)-5

Thé ltiele oy éind whspreraadd i @cldrtiancdhwith tid deherfet Nbtholf ANidkf@ 4-(1,2-

NN
dimethyl-1H-imidazol-5-yl)-5-fluoropyrimidin-2-amine (as described in Example 7) (50

mg, 0.24 mmol) and (3,5-dichloropyridin-2-yl)-(4-methylpiperazin-1-yl)methanone (as
described above) (66 mg, 0.24 mmol) to give the title compound (29 mg, 27%).

'"H NMR (400 MHz, CDCl3) & ppm 8.47 (d, /=2.27 Hz, 1 H) 8.36 (d, /=2.27 Hz, 1 H) 8.28
(d,/=3.03 Hz, 1 H) 8.18 (s, 1 H) 7.76 (d, /=4.29 Hz, 1 H) 3.94 (s, 3 H) 3.85 (1,2 H) 3.29
(t,2 H) 2.51 (t, 2 H) 2.48 (s, 3 H) 2.39 (t, 2 H) 2.32 (s, 3 H); MS (ESI) m/z 445 (M + 1).

Example 50
{3-Fluoro-4-[2-methyl-3-(tetrahydro-pyran-4-yl)-3 H-imidazol-4-yl]-pyrimidin-2-yl}-[ 6-
(propan-2-ylsulfonyl)-pyridin-3-ylJ-amine

o |
A\Y
T
. N
NS N)\N\
H
>\/N

o
Example 50(a) 5-Bromo-2-isopropylsulfanyl-pyridine

AT

5-Bromo-2-chloro-pyridine (516.0 mg, 2.681 mmol) was dissolved in DMF (10 mL) and
sodium 2-propz:1nethiolate (1.5 g, 15.28 mmol) was added at room temperature. The
reaction mixture was stirred at room temperature for 1 hour where after analysis by GC-
MS showed only little starting material left. Water (10 mL) was added followed by
extraction with CH,Cl, (3 x 20 mL). The combined organic phases were dried (MgSOy),
filtered and concentrated to afford the title compound (600 mg, 96%).
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The title conpound was prepared in accordance with the
general nethod A using 4-(1,2- 5
waleeenpeii4 1H- i m dazol - 5-yl ) -5-fl uoropyrii ni di NPCF/SMA0NE000620
(as described in Exanple 7) (50 ng, 0.24 nmol) and
(3, 5-dichloropyridin-2-yl)-(4-nethyl pi perazi n-1-yl) net
hanone (as described abovekg(66 ng, 0.24 nmol) to
give the title conmpound (29 ng, 27%. 1H NMR (400 MHz,
1 CDC13) 5 ppm 8.47 (d, J=2.27 Hz, 1 H 8.36 (d, J=2.27
H NAVIR Y460 MBLz28D 49 5 ppmdt 9B (dz=6. 8084, 7
éd §:4.29 Hz ng§@3.94 Yg?'%%%§&§§§%§f?,45E¥§Q§?£5ﬁ04(¢
J=8.89 B, 1 H) {456 $dds 7=9.69, 22531zl UBS 43 (d,3=Hy7 Bz30 H)t MSAERL) m/z
2323 (s, 3 H; M5 (ESI) rn/z 445 (M- 1). Exanple 50
{g-FIuoro-4 [ 2-nmet hyl -3-(tetrahydro pyran-4
yl)-3Himdazol -4 ylJ pyrimdin-2 yl} [6- (propan-2
| sulfgnyl) idinz3ylJ-anine o' F ~1 Soo NNNH
&K”Mfi;@w E%%W’@'%@(@W’Szﬁkﬁmy@:ﬁlg@ﬁ?eopyl sul f anyl
pyridie | s Br \ N 5-Bronp-2-chloro-pyridine (516.0
~2° mol ) was di ssolved in DV (10 nlL) and
Io j\um 12- propanet hiolate (1.5 g, 15.28 mmol) was added
Brat room tenperature. The 20 reaction mxture was

Bbibl € t ur ere after.
S5 RTINS TR B 01 cvc
(2. el ¢ pnchinOPBAL (1 gv&ng; 2.02Dnmigl) Vg%acﬂddip@hibﬁ)&zﬁﬁ.@@g@éﬁon

. ractj.on, wt Cl 3. X .m.). The conbj ne
m"%ﬁ%&‘%ﬁé"l‘ﬁﬁdﬁég" er“épea?ztr‘%of% i@@&s@wre i BRBa g C-MS
showved dlexn bl sfatthgtroatérid] Oad trhhorntedd! ifto HRERAPISUCE B gl\/%"t(‘% was

969 .. 2008/.002244 PCT/ SE2007/ 000620 68 1H N
qu%ﬂfé,d ttz%@pn ST NaREL(S 3L V) andmngtherf mIGofiH L I8Pas added?2

folloWed by ERirabii CH ¢ (ﬂgl, i

7 J58.59,2.5 é%‘g,{ de }fﬁ)&g? 7 (3 %2‘}{%"7;)“%?% g"ﬁfef (JgnL). The
confitEEmid) orggnic plRBSs vk drigd (MESERafiidred & dohcentrated to afford the title
con%io%ﬁ@%%%ﬁé,%%?n' 2 ylsulfonyl) pyridine o,, ,0

"H NMR (400 MHz, CDCl3) & ppm 1.34 (d, J=6.82 Hz, 6 H) 3.68 - 3.80 (m, 1 H) 7.99 (d,
J=7.58 Hz, 1 H) 8.11 (dd, J=8.21, 2.15 Hz, 1 H) 8.80 - 8.84 (m, 1 H); MS (ESI) m/z 265
M+ 1).

Example 50(c) {5-Fluoro-4-[2-methyl-3-( tetrahydro-pyran-4-yl)-3H-imidazol-4-yl] -
pyrimidin-2-yl}-[6-(propan-2-ylsulfonyl)-pyridin-3-yl]-amine

O

F \\SJ\
) @(\b

S CNE G

!

o)
5-Fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-imidazol-5 -yl]pyrimidin-2-amine
(as described in Example 6) (157.3 mg, 0.567 mmol), 5-bromo-2-(propan-2-ylsulfonyl)-
pyridine (149.8 mg, 0.567 mmol), Cs,CO3 (370 mg, 1.134 mmol), Pd,(dba); (26 mg, 0.028
mmol) and XantPhos (33 mg, 0.057 mmol) were weighed out in a 50 mL round-bottom
flask and dioxane (13 mL) was added. The system was flushed with argon and then heated
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~ Br I i N 5-Brono-2-isopropyl sul fanyl -pyridi ne
(271.8 ng, 1.171 mmol) was dissolved in CH2A 2 (2.5
worgosasm4nCPBA (1010 ng, 2.927 mmol ) was addedPCT/SE2007/000620

portionwi se. The reaction mxture was stirred at room
tenperature for 30 mn where after analysis by LC M5

10 showed that all startinggoaterial was transforned

into desired product. The reaction was quenched by
addition of NaOH (5 nL, 1M and another 5 nL of CH2Q 2

to 96C adideited fal I7dwac. MateX60 ALY Wadaddet AnEHR 2ok Swis &Qracted
ng Tﬁﬁy wth water (10 nlL). The conbi ned

%@% ﬁh\/\g@@; NP, e satiop, anfiucplﬂ(‘@ﬂ@@tlcmrﬁdforded a crude
g BT b%%*%ﬂ%@%%‘%m% ﬁ@zg%ﬁr?o@%él%m&
3% -,6H)368-380(m1|—|)799(d J758Hz

Q
iaRighdo WP i Satont |47 o 56 el B Tl 15 Th 370 i 2
H){zarsﬂmsg@ném 26133(513'1{)%3( -@4161!2}31%1@)359 3.71 (m, 1 H) 4.09 (dd,
pyran i m dazol - ¥I 0
J= Eifn ﬁ’ri?y Hz, Qyﬁl)fl P= .49 6pah 2%&(@%%& DD TR &(d3/=8.84 Hz, 1
I I N

H))S8 Zél(ﬁgﬂ 1‘.;153%_96 %41 (mhql}ﬁg%%tje?r% ydro @F‘Qﬁ%“é&

H i m dazol -5-yl ] pyrimdi n-2-am ne (as described in

Ex 6) (157.3 ng, 0.567 mmol),
Expn 2)(§)ropan r2my| sulfon;/rr;) )pyri di ne (149.8 ny,
(6-BtlabitsuTyonly)-pyritin 358 21m}¢%j}1-§ﬂgég}r)zhya€’9é§%a) 5)-3H-

028 25 mm and ant Phos
’mﬁ‘éﬁﬂl)@-‘%@ iy Rl Wf—’l n a 50 nL round-bottom flask
and di oxane ¢13 nl) was added. The systemwas fl ushed

Wit h~@r g hen heated WO 2008/ 002244
PCII S 20 1/ 06620 69 to 90C and stirred for 17 hours.
t eV ) was added and the m xture was extracted

}v{» CH2C12 (3 x 60 nL). Drying (Na2SO4), filtration
an concentration afforded a crude material, which
rified by preparative HPLC to afford the title

E &&592 95‘@?’ ( 10% -B¥mo-2- -ethylsulfanyl-pyridine

D
g N
5-Bromo-2-chloro-pyridine (5.0 g, 25.98 mmol) was dissolved in DMF (94 mL) and
sodiumethanethiolate (10.9 g, 129.9 mmol) was added at room temperature. The reaction
mixture was stirred at room temperaﬁlre for 1 hour where after analysis by GC-MS showed
only small amounts of starting material left. Water (100 mL) was added followed by
extraction with CH,Cl, (3 x 200 mL). The combined organic phases were dried (MgSO0y),
filtered and concentrated to afford the title compound (5.0 g, 88%).
"H NMR (400 MHz, CDCls) 8 ppm 1.32 - 1.42 (m, 3 H) 3.09 - 3.20 (m, 2 H) 7.05 (dd,

J=8.46, 2.65 Hz, 1 H) 7.53 - 7.61 (m, 1 H) 8.47 (s, 1 H); MS (ESI) m/z 219 (M + 1).

Example 51(b) 5-Bromo-2-ethanesulfonyl-pyridine

\\ ’/

ot
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39%9. 5 1H NWR (400 Mz, CDC13) S ppm 1.31 (d, J=6.82
Hz, 6 H 1.87 (dd, J=13.14,3.79 Hz, 2 H)2.45-2.59
W@ 2088h 2464 (s, 3H) 3. 31 -3.41 (m 2H) 3. 59-3. 71 ( nPCTSEH007/000620
4.09 (dd, J=11.62, 4.55 Hz, 2 H) 4.99 - 5.10 (m 1 H)
7.67 (d, J=4.04 Hz, 1 H) 7.98 (d, J=8.84 Hz, 1 H)
8.26 (s, 1 H 8.36 - 8.41 (m 2 H 8.86 (d, J=2.02 Hz,
1 H;M5 (ESI) nmlz 462 (M+ 1). 10 Exanple 5.1
(6- Et hanesul fonyl pyridin-3 yl)-{5
5-Btoner Dethy[s@famsi-pytidide (L @gr2nrdnmonyiaadisdolvéd %%C'{r (Iglz mL)

i m : imidin-2 yl}- 0F1
b P bl o sy e s
T oL ol B Qe DM QA5 LGRS Shopied it oo
matergl gagtransfgmgd ite desiredpsodadicd #te srctimomast Erpeed by pédition of

I ti ' I ! at e rature,
NeRE BR300, B L et RSB Sighion
witnEHICla(3ouza0smDY, asd aasHingwith watd: @200 Bl ). ThYb@binkd Ql%anic
nmL) was ag ed foll owed by 20 extraction with CH2C1Z (3
Ph%e%%rerﬂfbe. %‘@éoe)@ ﬁ‘%%Flﬁé an%?%ﬁlﬂt@tiﬂwtaéﬁgrd/\tép titlelporapound (5.7 g,
99¢dyySO4), filtered and concentrated to afford the
title conpound (5.0 g, 88% . 1H NWR (400 WHz, CDC13) S

'HRBYR(4GPMHz] CHEL) ippg H30 B, DHL) 3.43.(RU~188 Fz, B)E)77.95(d, J=7.58

s 850 .0l BaRs s8P27 HEo1 B Bep (2007 et s @bl v+

1).5- Brono- 2- et hanesu6(onyl pyridine O, O Br WO
2008/ 002244 PCT/ SE2007/ 000620 70
5- Brono- 2- et hyl sul fanyl -pyridine (5.0 g, 22.92 nmol)

i | ' 2 (B2 1k ng_ Al (12.9 9,, 3

ExMS 7.ZSe 9%@)1%‘&%%&2%‘922@ Eporl% ?é’r%]\gg) e q’%ﬁg% lf%ﬁetm]%fl’[?r@ ran
+ble¥ T gridaratd-yl ppynimidin-£-gipeniat ure for 30 min where
after analysis by LC-Ms showed that all starting

i al s‘\a(/r\ansfor med into desired product. The
redict i%n/@%(@uenched by addition of 5 NaOH (100 ni,
N fngyaltot her 100 nL of CH2C12 was added fol | owed by

Yextraction wth CH2CL2 (3 x 200 m), and washing wth
wat ery (200 nlL). The conbi ned organic
o}

5-Fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-y1)-1H-imidazol-5 -yl]pyrimidin-2-amine
(as described in Example 6) (836.6 mg, 3.017 mmol), 5-bromo-2-ethanesulfonyl-pyridine
(754.6 mg, 3.017 mmol), Cs,COs (2.0 g, 6.033 mmol), Pdy(dba)s (138 mg, 0.151 mmol)
and XantPhos (175 mg, 0.302 mmol) were weighed out in a 250 mL round-bottom flask
and dioxane (68 mL) was added. The system was flushed with argon and then heated to
90°C and stirred for 17 hours. Water (150 mL) was added and the mixture was extracted
with CH,Cl, (3 x 150 mL). The combined organic phases were washed with HCI (4x100
mL, 2M). The combined acidic HO-phases were neutralized with 50% NaOH (aq) until
neutral or slightly basic and then extracted with CH,Cl, (3 x 150 mL). Drying (Na;SOy),
filtration and concentration afforded a crude material, which was purified by preparative
HPLC to afford the title compound (790 mg, 59%).

'H NMR (400 MHz, CDCl3) 8 ppm 1.30 (t, J=7.45 Hz, 3 H) 1.89 (dd, J=12.88, 4.04 Hz, 2
H) 2.52 - 2.65 (m, 2 H) 2.67 (s, 3 H) 3.34 - 3.44 (m, 4 H) 4.13 (dd4, J=1 1.62,4.80 Hz, 2 H)
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phases were dried (MgSO™), filtered and concentrated
to afford the title conmpound (5.7 g, 99%. 1H NWR
W@ 208/00824 CDC13) b ppm 1.30 (t, 3 H) 3.41 (q,POEFEDB7/000620
Hz, 2 H 7.99 (d, J=7.58 to Hz, 1 H 8.11 (dd,
J=8.34, 2.27 Hz, 1 H) 8.80 (d, J=2.27 Hz, 1 H); M
(ESI) mz 251 (M+ 1). Exanple 51 (c)
(6- Et hanesul fonyl pyridin-3-yl)-{5
fluoro-4-[2-nethyl-3-(tetrahydro pyran-
4.99-4. l)o@:mum) Iialzei 743 .59 ﬂaymw@vras 7] s}ezap]a =) 99H‘% 1}) 837 -

Fl uor o-

84'E(( 9#@%’@ ‘éﬁa#\%ﬁﬂ—ﬂ) M5 (ﬁ@mm*ﬂgyl ] pyrimidin
-2-amine (as described in Exanple 6) (836.6 ngy, 3.017
m nol ), 5-brono-2-ethanesul fonyl-pyridine (754.6 ng,

Exsmplteﬁzrmnl) Cs2CXB (2.0 g, 6.033 nml), Pd2(dba)3

I N TRNTR T R N

N-@, 2:aif16oro¥dbpBpyrfitndt-yulfpsnagsded. The system was
flushed with argon and then heated to 90C and stirred

for 17 houro\s “\\@g"er (150 nL) was added and the m xture
wWith CH2C12 (3 x 150 nl). The conbi ned
ses were washed with HO (4 x 100 ni, 2M.
e COITbI ned aci di ¢ H20- phases were neutralized vvlth
5 OH (aq) until neutral or slightly basic and
oextracted with CH2C12 (3 x 150 nL). Drying
Na2804) 25 filtration and concentration afforded a

Exquyple 2 (@hpd-Benpuulfomhd-Stomeayridive i £ i ed by preparati ve

HPLC to afftQqQrd the title conmpound (790 ng, 59% . 'H
NVR (400 @ CDC13) 6 ppm 1.30 (t, J=7.45 Hz, 3 H)
el 12.88, 4.04 Hz, 2

)@Ez 2.65(m 2H) 2. 67(s, 3H) 3. 34- 3. 44(m 4H) 4. 13(dd, J=11
4.80 Hz, 2H) WD 2008/ 002244 PCT/ SE2007/ 000620 71

Potﬁssaén fer. 151%1&?:8&9‘92 ’@ %%4@??1}?&%\;\7&1 'd%y)?lgecggx H\;IFF#O %]LE'YHC{ S
bergy&&n(aptanﬂ {2558, 28770 thmbl)); wavBdd&dSdrppwise a . (Me tnidure was
stirrEe)éj%r’gpcl)o?n 156%nperature for 15 min and then cooled to 0 °C. 5-Bromo-2-chloro-pyridine
(3.98 g, 20.70 mmol) dissolved in DMF ( 4 mL) was added dropwise at 0 °C and the
mixture was heated at 80 °C for 1.5 hours. The mixture was poured into water (100 mL)
and extracted with ether (3 x 100 mL). The combined organic phases were washed with
brine (100 mL), water (100 mL) and dried (Na,SO4). Concentration afforded the title
compound (5.52 g, 95%). MS (ESI) m/z 281 (M + 1).

Example 52(b) 5-Bromopyridine-2-sulfonyl chloride
R
X
o}

N
Br =

2-Benzylsulfanyl-5-bromo-pyridine (3.0 g, 10.71 mmol) was dissolved in CH,Cl, (500
mL) in a 1 L Schlenk flask and water (250 mL) and HCOOH (250 mL) was added. The
heterogeneous mixture was cooled to 0 °C and Cl, gas was bubbled through the vigorously
stirred mixture from a Pasteur pipette. The chlorine gas addition was continued for three

minutes or until the mixture turned deep yellow. The organic phase was separated and
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5 5-[[5-Fluoro-4 [2-ttzethyl -3-(oxan-4
yl)-2,4-dil zydroitnidazol-4 yljpyritniditl-2

W@ ko 220] - PCT/SE2007/000620
N-(2,2,2-trifluoroetlzyl)pyriditte-2-sulfonamde F \\
,NSFF~' SOF NNNN 0 Exanple 52(a)

2- Benzyl sul f anyl - 5-brono pyrpdine C Y ,N Br 10

Pot assiumtert-butoxide (2.79 g, 24.84 mol) was

di ssolved in DM (10 nL) and benzyl nercaptane (2.57
d11gt,ed F6th CHAOW(1DO LS. ﬂ@gﬂ@ﬁews%mesﬁas@&trgctéa with @fgmgt(sl k50

stirred at roomtenperature for mn and then

Hﬂc)@afi dh qobened organps; phigsrsouasn weshsd it ldv/I MOP( @09 aulg) followed by
bngg (58)@ 8@?‘%}}{ mgée)%nﬁ'}o%‘gét‘]bnrgg? a@%@%@?gorn%%g&f% g,

m xture was heate
9% VE (ESHhe/n258 M e Mas poured into water (100 nlL) 15
and extracted with ether (3 x 100 nlL). The conbi ned
organi ¢ phases were washed with brine (100 nL) wat er

ExbipR 50tg) and 1iBi dﬁmﬁoﬂkuszmgﬁ%s@m%ﬂs{ ol e&imde
Z

thetltle crrpoun (5.52 g, 95% 81(M
+ 1). o F52(b) 5- Brom)pyrl di ne- 2- su6r onyl
chl F Br D

2fBe zy\(l)sulfanyl 5- brorm pyridine (3.0 g, 10.71 mmmol)
Br i ssolved in CH2C12 (500 nL) in a 1 L Schlenk
flask and water (250 nL) and HCOOH (250 ni) was added.

5-Bdgopedifd-2GeRaRY shibHAS 106.74RS mlrﬁgolt) Qral dgsér’}%ﬁ fr,cL (1

as was bubbl ed 't hrough the vigorously” stirred
iagd g2e2- frﬁ]@mcaetbalemmr(% 1ped.#32 mTivd) wid aided Stigasg was

coftidhd P TEpiORUT HES pO G i i ned e Rap Rl Dinfa s
addedpaamdauramds Whit2Q G8h QRLAA5 AT 2E200/ Q086 se Was extracted

d th CH2C12 (10Q nlL), Th h was
WG G YL Brsemsied orEapisphssas v ke Bee D An
cor%%?t?%tﬁtg&%i??@ﬁle WRIE BoMBS R4 39 N@ﬂtﬁ? 0% ﬁ(‘))(M +1).

Example 52(d) 5-[[5-Fluoro-4-[2-methyl-3-(oxan-4-yl)-2,4-dihydroimidazol-4-
Ylpyrimidin-2-yl]amino]-N-(2,2,2-trifluoroethyl)pyridine-2-sulfonamide
QM

xo

o
5-Fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-yl]pyrimidin-2-amine
(as described in Example 6) (42.1 mg, 0.152 mmol), 5-bromo-pyridine-2-sulfonic acid
(2,2,2-trifluoro-ethyl)-amide (48.5 mg, 0.152 mmol), Cs,COj3 (79.2 mg, 0.243 mmol),
Pdy(dba); (7 mg, 0.008 mmol) and XantPhos (9 mg, 0.016) mmol) were weighed out in a
25 mL round-bottom flask and dioxane (3 mL) was added. The system was flushed with
argon and then heated to 90°C and stirred for 17 hours. Water (30 mL) was added and the
mixture was extracted with CH,Cl, (3 x 30 mL). Drying (Na,SOy), filtration and
concentration afforded a crude material, which was purified by preparative HPLC to afford

the title compound (3 mg, 3%).
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brine (500 nL). Drying (Na2SO4) and concentration
afforded the title conmpound (2.73 g, 99%. Ms (ESI)

wWort@saeR4{ M + 1). 5 Exanple 52(c) PCT/SE2007/000620
5- Bronmopyri di ne-2-su6(onic acid
(2,2,2-trifluoro-ethyl)-amde F O NF )C ,-, So Br

F N 5-Bronopyridi ne-2-sul fahyl chloride (100.7 ng,

0.393 mmol) was dissolved in CH2C12 (1 nlL) and
2,2,2-trifluoro-ethylamne (34 L, 0.432 nmol) was :
'H mmo@vmzr CDQLY8$pindl £ONL DDUAD %VSQO@GSG(HPQ'}WMSG(S 3 H)

hour s and sat urated aqueous

3. 38&%@11 Fhzm Kt 4re- dd3 (an 2 5D dd lwi4 30 (@HZCIDZ5 Q@(hns) laHbIS 74

t h
o B B o S Sl B - B RSNy 2
88éﬁdlI@ohﬁbﬁﬁﬂhm@dl6dmaftbrd the title conpound (49 ny,
39%9. M5 (ESI) mz 320 (M+ 1). 15 Exanple 52(d)
5-[[ 5- Fl uor o- 4-[ 2- net hyl - 3- (oxan- 4
Exyinpke334- dihydroinidazol 4- yIprrinidin-Z
-d?iﬂ noJ-N- (2,2, 2-trfuoroethyl) P yri di ne- 2- sul f onam de
N, 1% nethy kS 4f[4=f: -metlg,@-:’j:(omnfq -XD)-& A difrydrotpigpzol-4-ylpyrimidin-2-
J’”‘?'(’tﬁé#’?m’% b}%gen 4-yl)- 1Hi mi dazol - 5-yl ] pyri i di n
-2-an1ne @sldescrlbed in Exanple 6) (42.1 ng, 0.152
ﬁﬁ\pyr|d|ne 2-sulfonic acid 20
(2|2/Q (] | Gor0-ethyl ) -ani de (48.5 ng, 0.152 mol),
288N ( 2 mg, 0.243 mmol), Pd2(dba)3 (7 ng, 0.008
>/ and XantPhos (9 nmg, 0.016) mmol) were wei ghed
oyt in a 25 nmL round-bottom flask and di oxane (3 ni)
was added. The system was flushed with argon and then

Exdwedé 63(a) 0 90C-Botho PRI -§lonik LSty ¥ptigs (30 nl)

was added and the m xture was extracted with CH2C12
(3 ® %O m.). Drying (Na2SO4), filtration and 25
%ntratlon afforded a crude material, which was
N f1ed by preparative HPLC to afford
5-Bromopyridine-2-sulfonyl chloride (as described in Example 52) (129.4 mg, 0.505
mmol) was dissolved in CH,Cl; (1 mL) and dimethylamine (29 pL, 0.555 mmol) was
added. Stirring was continued at room temperature for 3 hours and saturated aqueous
NaHCO; (1 mL) was added. The mixture was diluted with CH,Cl, (5 mL) and the aqueous
phase was extracted with CH,Cl, (3 x 5 mL). The combined organic phases were dried
(Na;S04) and concentrated to afford the title compound (97 mg, 67%).

MS (ESI) m/z 266 (M + 1).

Example 53(b) N,N-Dimethyl-5-[[4-[2-methyl-3-(oxan-4-yl)-2,4-dihydroimidazol-4-
Ylpyrimidin-2-yljaminoJpyridine-2-sulfonamide

o |
F YN
NN ~= 0\
LN °
H
>\/N

0O



10

15

20

25

the title compound (3 ng, 3% . WO 2008/ 002244
PCT/ SE2007/ 000620 73 'H NMR (400 MHz, CDCl3) 6 ppm
wWa2@®8/002224 92 (m 2 H) 2.53 - 2.65 (m 2 H) 2. 6BCT/SE2087/000620

H)

3.39(t,J=11. 87Hz, 2H) 3. 73- 3. 85(m 2H) 4. 11- 4. 20(m 2H) 5. 00
(br.s.,1H5.74 (br. s., 1 Hy 7.73 (br. s., 1 H 7.81
(s, 1 H 7.93 (d, J=8.84 Hz, 1 H 8.33 - 8.42 (m 2 H)
8.81 (s, 1 H; M5 (ESI) mMz 516 (M+ 1). s Exanple 53

S Dol IELML 1 oLl ko Ay Ly - KAl Ipyrimidin-2-amine
(asydegqrhed@m By«ammlp (93 lsmgf%hﬁzmu@%/)o&bmmqtpyndw 2-splfggignacid
cineblibmble 53,8 ld 0,254 Sndt) G EOPLB S A )0 TR AT pas(dba)s (16
mgOB18 :mpylg aad Ka;t?lzmnzl aigy g.(())gﬁ)l rmfrﬂol)e;ve(raweighsd:m:xtbﬁg 25 mL
e . , . S | SSO in
o DR ol o . (b sySiote W5 AOrg v seon

an@ei8 heatSl to 9o°0%nu@§n@cpm& UGS, avafepg;géhesmﬁsr Alded §n(f 106
3 hours and saturated aqueous 15 nmL)

mizwerewas eractef stithr(dlatds(3¢i I0umbH Daying M@w ﬁétsatm)anén d
coh tr%%%?c}%ipap&gg Pﬁ@%ﬂiﬁé’&m asg %@e@ bg:ﬁg %&tl&%b}g’g&tf afford

theatmﬂbcﬁmmnd(%mgm%p afford the title conpound (97 ny,

%ﬁ@wh@p@%%ﬁs on %/I ,@rq 5)312( ggggr%iﬂn%z)mzz 263 (m, 2 H)
2645(9'5“191 59l 13 @¢ap0d 3p- 3%;11{3 n?h%gdc?J 1162\?4881—%2 ,2 H) 4.98 - 5.09

oJpyri di'ne-
(m 1H)770(dJ354Hz 1H)786 7.91 (m, 2 H) 8.32 (dd, J=8.72, 2.65 Hz, 1 H) 8.38

(d, /=2.78 Hz, 1 H) 8.83 (d, /=2.53 Hz, 1 H); MS (ESI) m/z 462 (M + 1).
Example 54

N-[5-Chloro-6-(piperidin-1-ylcarbonyl)pyridin-3-yl]-5-fluoro-4-[2-methyl-1-(tetrahydro-
2H-pyran-4-yl)-1H-imidazol-5-yl[pyrimidin-2-amine hydrocholoride

o

| SN “ | o
N/ N X Cl
H .
Example 54(a) 3,5-Dichloro-2-(piperidin-1-ylcarbonyl)pyridine

O
3,5-Dichloro-2-pyridine carboxylic acid (1.25 g, 6.5 mmol) was suspended in thionyl
chloride (10 ml). DMF (2 drops) was added and the mixture was refluxed for 15 minutes
under an atmosphere of nitrogen. The solvent was evaporated. Toluene was added and the
solvent was evaporated to give a solid. The solid was dissolved in DCM (8 ml) and the

mixture was cooled to 0° C. Piperidine (0.64 ml, 6.5 mmol) was added dropwise followed
by triethylamine (0.91 ml, 6.5 mmol). The cooling bath was removed. The mixture was



10

15

20

25

NNN'\ NH /r ~Do WO 2008/ 002244 PCT/ SE2007/ 000620
74 5-Fl uoro-4-[2-nethyl- | o
WO ¢aoenexri/dr o- 2H- pyr an- 4-yl ) - 1H i m dazol - 5- yl | pgT/5103001/000620
-2-amine (as described in Exanple 6) (98.1 ng, 0.354
mol ), 5-brono-pyridine-2-sulfonic acid dinethylamde
(93.8 ng, 0.354 mmol), Cs2Cg8 (230.5 ng, 0.708 mMmol),
Pd2(dba)3 (16 ng, 0.0 18 nmol) and Xant Phos (21 ng,
0.035) nmol) were weighed out in a 25 nL 5 ‘
stiralndiebnitrogen dtinasphemenatil RU*AReedcheddnd Masforda 8giHdhe 15
was fl ushed th argon and then heated to 90
ml%‘ﬁﬁs P PREHrerRs Wephetoity aqupgrsssodpume lﬁﬂﬁovaé%ar&b@e@@n@ phase
wab B8ed (N1 (9' SINRSR1 lcbAGhE el T}% e gasphrfied %y Tsdimn
Dryi ng SO4), filtration a concentration
chrgmp y gluging wéth rgeadéenitsadf hehiaoh ambathylacethiedd givg the title
C to afford the title conpound (9 ng,
Co‘gﬁ}f‘%@&% “(400 MHz, CDC13) 5 ppm 1.88 (dd,
'H JBMR (68) MmzyeD&)S%phbs%@plﬂ)z B3 H) 3. 74)(m.,2 B3.05. 3.16

m 28} 354, 3 im0, 5 5J51(1n=éﬁ)4M§dE§I)m A5 01).(m 1
H 7.70 (d, J=3.54 Hz, 1 H 7.86 - 7.91 (m 2 H) 8.32
(dd, J=8.72, 2.65 Hz, 1 H) 8.38 (d,J278HZ 1 H)
Exqguga 54dh) =2 N685- Eﬁtlor(l-61—&)71,pew$n(£ﬂlcc)rbmuzl)péfﬁﬂl%3v‘w Suordd-[2-
me{%’? }gﬁaﬁ NZﬁ’Pp ran— 'y@f&{ grg érSgyl_Zpymmzdm 2-amine hydrochloride

pyr|
thyI-I tetrahydro- 2H pyran-4 yl)-]Him dazol -5

yr di n-R-am ne hydrocholoride NN ~ON F N NI

Exanpl e 54(a) o

F. 3,15- -2(p| peridin-1-ylcarbonyl)pyridine d C
N N /2 O3, 5-Di chl oro-2-pyri di ne carboxylic acid

.glnnnl) was suspended in thionyl

5-Fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-y1)-1H-imidazol-5 -yl]lpyrimidin-2-amine
(as described in Example 6) (150 mg, 0.54 mmol), 3,5-dichloro-2-(piperidin-1-
ylcarbonyl)pyridine (as described in Example 54(a)) (124 mg, 0.48 mmol) and caesium
carbonate (351 mg, 1.08 mmol) were suspended in dioxane (4 ml). Pdy(dba); (26 mg,
0.029 mmol) and Xantphos (27 mg, 0.047 mmol) were added and the mixture was stirred
at 90° C under argon atmosphere for 16 h. Pdy(dba); (5 mg) was added and the mixture was
heated at 90° C for 4 h. The mixture was diluted with DCM and filtered through
diatomeous earth. The organic phase was washed with aqueous sodium bicarbonate and
evaporated. The residue was dissolved in DMSO and purified by preparative HPLC. The
fractions containing the product were pooled and concentrated. Aqueous sodium
bicarbonate was added and the mixture was extracted with DCM (x4). The organic phase
was dried (MgSOy), filtered and concentrated. The residue was dissolved in DCM (1 ml)
and 1 M hydrochloric acid in ether (0.2 ml) was added. The solvent was evaporated to give
the title compound (40 mg, 14%).

'H NMR (400 MHz, DMSO-ds) 8 ppm 7.39 - 7.43 (m, 2 H) 7.14 (d, 1 H) 6.67 (d, 1 H)
3.88-3.99 (m, 1 H) 2.74 (dd, 2 H) 1.95 - 2.07 (m, 4 H) 1.64 (s, 3 H) 1.06 - 1.20 (m, 2 H)
0.30 (dd, 2 H) 0.44 - 0.52 (m, 4 H) 0.31 - 0.40 (m, 2 H). MS (ESI) m/z 500; 502 (M+1).
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chloride (10 m). DWF (2 drops) was added and the
m xture was refluxed for 15 mnutes under an
waressanes e of nitrogen. The sol vent was evapoP@EL/8ER007/000620
Tol uene was added and the solvent was evaporated to
give a solid. The solid was dissolved in DCM (8 m)
and the 25 m xture was cooleg to O C. Piperidine (0.64
m, 6.5 mMmuvl) was added dropw se followed by
triethylamne (0.91 m, 6.5 muol). The cooling bath
Exaaq:le"fjmved The m xture was WO 2008/ 002244
E2007/ 000620 75 stirred under nitrogen
g’ﬁﬁ rer@pgridin W“W@QHA@H@@-J’HW&(It:ff'réwlQ‘tbrl-lﬁrlmldazol-5-yl)-

5ﬁ&i}% D3 2mills P SShiorll M Xture was washed with

aqueous sodi um bi car onate and the organi ¢ phase was

drl ed (MySTH) , oflltered and concentrated. The residue
N chromat ography eluting with
me e and et hyl acet ate to give the

_t<\tlles gompound (1.28 g, 76%. 'H NMR (400 Mz,
abC13) 8 ppm 8.46 (d, 1 H 7.77 (d, 1 H 3.74 (m,

(1 QﬂDﬁm?\i}'ﬁyl—ng’mék@a n;)f-mirggﬁ ﬁ% g%p}?rﬁlm dsn]'Z 11{&% é%c,g%%ﬁ)"d é%xgulﬁble 7

(5(NIIB50 Zhinorad), 6;56<ﬂlplpielm|-2:’r(mpétldyﬂ d:@zﬂdad)‘cylbfb)pwdmb (as 3ysclib&l in

BB 1060 A e FeaebrRcberiedd s Yiar bt s

sud}dwncl’éd@h NloxEna?(z mi) PAXdbb)S(22 #ie 50. @M@ﬁ@iﬂmﬁ@faﬂ&ﬁlbé’ 23 o 040
é rah %giZH-pyran 4-yl)-1Him dazol - ﬁ%\ r|m
de %%?ftplis’é’@mﬁrre@( Al & wder %en Ssphegarfor 16 h.
Thgﬂﬁkﬂlre @as’iﬁﬁﬂtéﬁhj&zi@l{ BCgfI &Ri ?é'récfj%)fbygh d1a]]i__xmeouls arél}1 (l“h)e organic

yl car bong ({)ﬁ yridine scr
physgavps waghedovidigaqneois) SOQnum lewbonate sl wacdmmamdeTl(e&ﬁmdlm@was

wer nded in ( 3
aistol 8 BTN O SR B e B B oty sopetiing o
protiactewad gecledmgt dddeentiatddUAGutas sEdihh beArbodhte Hhs Gd@HAIRHE the
.argon atnosphere for 16 h. Pd2(dba)3 (5 npg) was added

migHEe VareexHried vehddaM (wbal belomganig phaervas daieth (Mgh@), filtered and
co?eﬁttré{&f T%?es%de%a%%%l%h Mﬂ@ leutlcie £ RP\,\%%‘E%%WH aﬁnd in ether

I at oneous earth e organic¢
(0. aqﬂ)awassackledlTlmsblvemn&mm&ﬁ];&)raadit&@vcetha mtDlE ab@gountn@8 mg, 25%).

R V3. RS aicermt 1 A0 (o heD SR i hFg. TP 11D 8.41 (& 1

H) Braduct Hy&08 (eGessantcs aacent B.@We@.u%ﬂ 0989 SOQ1 11 1.42 -
1.66 (m, 6 H). MS (ESI) m/z 430; 432 (M+1).

Example 56
N-[5-Chloro-6-(piperidin-1-ylcarbonyl)pyridin-3-ylJ-5-fluoro-4-[1-methyl-2-
(trifluoromethyl)-1H-imidazol-5-yl[pyrimidin-2-amine hydrochloride

cl O
F AN
N N
l
I J\N/Q\l/“\ O
H

5-Fluoro-4-[1-methyl-2-(trifluoromethyl)-1H-imidazol-5-yl]pyrimidin-2-amine (as
described in Example 9) (130 mg, 0.50 mmol), 3,5-dichloro-2-(piperidin-1-
ylearbonyl)pyridine (as described in Example 54(a)) (130 mg, 0.50 mmol) and caesium
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bi car bonat e was added and the m xture was extracted

with DCM (x4). The organic phase was dried (MySOH),
wo pdoseexrd+ and concentrated. The resi due was di BEDEE2®07/000620

in DCM (1 m) and 1 Mhydrochloric acid in ether (0.2

m ) was added. The sol vent was evaporated to give 25

the title conmpound (40 ng, %4% . 'H NVR (400 MHz,

DMSO-d6) 8 ppm 7.39 - 7.43 (m 2 H) 7.14 (d, 1 H) 6.67

(d, 1 H 3.88 - 3.99(m 1H 2.74 (dd, 2 H 1.95 -
caBofiate (326 ndg, HNO ﬂam@? vére s&pbﬁde&b 119@10Xan¥ (2 inﬁ 'Bd (aba\'% (27%89.030
mﬂg) EIE%X&HWH% (Zdme, @@QO {rmcd)we @@@@ﬂ@@zzzmre was stured at 90°

1
CRETETER oris Aot 8 R AR 001 popetires yded and
migfuge was(hr:a@d dt Y € urlyt arpoh atmoslpimm‘ fob 6 Yl The mixture was diluted with

NN, -<\
D(ﬁ}ﬁ%ﬁ]{i GRYY gril (%at%megx?s era]l Cehclrga{nllcg Shase wgs w';shed with aqueous

socllﬂm%idarb’mhﬂé)ahd kbhdefiirstad athe %SY&U)&W@SHHS‘&K/&DWIDNFS@ eﬂld%uﬁﬁbd by
ine (as _described in Exanple 7) (50 ng

propaustiyie HRLGy Shetrpgtiopesonipning e ma@t@bwyte)ﬁwhd@mﬁ eomcm;trated

4 2 0. 24
NS L S AL LA 1 0
The nrganxomm v driell (Mig8Q¢ ) BiRgr3d a2PcomentfitdR FhoTaidlie sl

dded d the
gD DRILT S bVt n s ). himvosgded. e
soli@rchvasl@a bhedoXei W tBe ‘l!iﬁcsc&fh 81 Mk hsPM and filtered

thr ougo I at oneous earth e org anl C phase was

"HRMNBR&HOMEH, BM@WMW%(S@&&D(&M@ BHYI8.75 (d, 1 H) 8.43 (4, 1

0 SORTL AP0 116,57, S8 S0 e LR o

H)t1M8 (Esr)wzmgz vig4 evpopl ed and concentrated. Agueous
sodi um bi carbonat e was added and the m xture was

extracted with DCM (x4). The organi c phase was dried
Exhip3%) ., filtered and 15 concentrated. The residue was

dissolved in DCM (1 m) and 1 M hydrochloric acid in
N- [éttﬁldpro-Q@memdty-hxﬂsarémwynme?-ymswmm (mmmdmm-

ol ey e T s S g -qne 5 4iphione
(k. A H 8.41 (d, 1

1(d, 1H) 4. 03(s, 3H) 3. 59- 3. 65(m 2H) 3. 07- 3. 12(m 2H) 2.
1.42- 1.66 (m 6 H. M5 (ESI) mz 430; 432

1) 0o

N\Cl
H

5-Fluoro-4-[1-(tetrahydro-2 H-pyran-4-yl)-2~(trifluoromethyl)-1 H-imidazol-5-yl]pyrimidin-

N

2-amine (as described in Example 8) (70 mg, 0.21 mmol), 3,5-dichloro-2-(piperidin-1-
ylearbonyl)pyridine (as described in Example 54(a)) (55 mg, 0.21 mmol) and caesium
carbonate (137 mg, 0.42 mmol) were suspended in dioxane (2 ml). Pdy(dba); (19 mg,

0.021 mmol) and Xantphos (20 mg, 0.035 mmol) were added and the mixture was stirred
at 90° C under argon atmosphere for 16 h. The mixture was diluted with DCM and filtered
through diatomeous earth. The organic phase was washed with brine and concentrated. The
residue was dissolved in DMSO and purified by preparative HPLC. The fractions

containing the product were pooled and concentrated. Aqueous sodium bicarbonate was
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Exanpl e 56 N-[5-Chl oro-6-(piperidin-1
yl car bonyl ) pyridin-3 yl J-5fluoro-4 [I|-nethyl-

w@ eeosd2a¢ onet | zyl ) -1 H i mi dazol -5 yl Jpyri f ni di PERSEQUW TI@0620
hydrochloride C1 o FINF NNNN F H F N25
5-Fluoro-4-[1-met hyl -2-(trifluoromethyl)-1Him dazol -5
-yl]pyrimdin-2-amne (as dgscribed in Exanple 9)

(130 ng, 0.50 mol), 3,5-dichloro-2-(piperidin-I-
yl carbonyl ) pyridine (as described in Exanple 54(a))
addei3Mdnme: m&knse Wﬁﬁ@kﬁacwddwﬂﬁﬁﬁﬂwm4Yﬁl%Q9§inQpﬁ?a§élwas dried
PCT/ SE2007/ 000620 77 carbonate
(Mgepe), Giltersd aad eoncpnigiiesk Theresiflupiwps disstdyadn ECNZY mﬁ;and 1M

hy@mgﬁgm %:Lgﬁ%]n‘f{)(z? ur Zw%gédés?ﬁ i Tred lvgefl ngg e Lf?q'é?\grehéﬁrﬁ%}ﬂue
Waaﬁms@pﬂblmé)@Mranﬂi(ﬁ‘tdﬂnanﬁh&(ddhaé&v@l&aﬂ@vap@ra&lﬂto Rl the @S
wg%_ E m xture was heated at 90C under argon
cop éﬁg P66 h. The nixture vas diluted vith 5 DOM
1H®|MRf(ud)0§ﬂﬁdDﬁ\Jm J&Q)fsﬁﬁn%ﬁ@%gﬁ Igﬁfé d 1“@12 498N H)835(d, 1
S | C

phase was washed w't h "agueou rbonate

H)aowc(énl Héa4e76 4186, ésH)cBu%B (dels2 H) 3961(y @dD)i ODVBOL ancl H) 2.08 -

2284k 28 2D RS Y6 T oot 5 MRAESD ARG Sek s

Aqueous sodi um bi carbonat e was added and the m xture
cﬁgracted with DCM (x4). The organi c phase was
XﬁWP@ (MySO4), filtered and concentrated. The residue

{5 g%lﬁ)éﬂ-qunﬂlgtﬁ A e_{rzlyﬁgtez‘r&h%ﬂm 8 O}dl) dﬂdl,ﬁ?thMo S, W)irg{dn-z-yl}-[ 6-

M‘Wﬁﬂbpwwﬂteol-gﬂbﬁwﬂ)Wrttlm-f-el]wmound (13 ny, 5% . 1H
NVR (400 MHz, r£$£x}d6 S ppm 10.34 (s, 1 H 8.81 (d, 1
FD 8 75 (d 8.43 (d, 1 H 7.76 (d, 1 H 4.10 (s,

(m2|—|)3 05-3.13 (m2H) 1.42- 1.66(m©6
) niz 482; 484 (Mrl). 15 Exanple 57
Cﬂloro 6- (pi peridin-1 ylcarbonyl)pyridin-3 ylJ-5
0-4 [I-(tetrahydro-2H
-4yl)-2-(trifluoronethyl)-IHifnidazol-Syljpyriin
|d|n 2-am ne hydrochloride F F
Example 58(a) I-(5-Bromo-pyridine-2-sulfonyl)-4-methyl-piperazine
o N
N NIl N

__/ (I)l —

Br

5-Bromopyridine-2-sulfonyl chloride (as described in Example 52(b) (55.0 mg, 0.214
mmol) was dissolved in CH,Cl, (1 mL) and 1-methyl-piperazine (26 pL, 0.236 mmol) was
added. Stirring was continued at room temperature for 3 hours and saturated aqueous
NaHCOs (1 mL) was added. The mixture was diluted with CH,Cl, (5 mL) and the aqueous
phase was extracted with CHyCl, (3 x 5 mL). The combined organic phases were dried
(Na2S04) and concentrated to afford the title compound (61 mg, 89%).

'H NMR (400 MHz, CDCls) 8 ppm 2.29 (s, 3 H) 2.33 - 2.38 (m, 2 H) 2.45 - 2.50 (m, 2 H)
3.10 - 3.18 (m, 2 H) 3.30 - 3.37 (m, 2 H) 7.31 (d, J/=4.29 Hz, 1 H) 7.81 (d, /=7.58 Hz, 1 H)
8.04 (dd, /=8.34, 2.27 Hz, 1 H); MS (ESI) m/z 321 (M + 1).
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5-Fl uoro-4-[1-(tetrahydro-2H pyran-4-yl)-2-(trifluorom
we@rGvgld224 | m dazol -5-yl ] pyrim din- 2-am ne (aBCT/SE2007/000620

described in Exanple 8) (70 ng, 0.21 mmol),

3, 5-di chl oro-2-(piperidin-I- ylcarbonyl)pyridine (as

descri bed in Exanple 54(a)) 7455 ng, 0.21 nmmol) and

caesium carbonate (137 ng, 0.42 mmol) were suspended

in dioxane (2 m). Pd2(dba)3 (19 ny, 0.021 mmvol) and

Extapledgs (20 {BgFluQrcﬂﬁ-gZWy) 3‘Q@Er@hﬁ#9%9rcﬁen¥iyi)@~zmzdazol—4 ylJ-

m xture was stirred C under on” at nosphere
Pyriiding-wy-[ Ortfemedvkriperagine- 1 d’ulfw@d?ma%3 maine

filtered throu diat oneous earth. The organic phase
was washed mhih.géise and concentrated. The residue

'ssol [ O and purified by preparative

. he fH cPi ons cont ai ni ng the product were pool ed
6%& %t ed. Aqueous sodi um bi car bonate was WO
08/005244 PCT/ SE2007/ 000620 78 added and the

tuse was extracted with DCM (x4). The organi ¢ phase

ma oied (MgSH), filtered and concentrated. The

resi due was dissolved in DCM (1 m) and 1 M o _
5-FyerodcR-wethyl- k&ﬁeaahydr@@f{arryr@eé-xl) -imidezekdcdipyrimhéin-2-amine

(a%%ﬁ%g%g u){\rr%t?% ?gﬁf l?kﬁe SO ven dy\gs'b}é@zo'%ﬁ(ﬁﬂ i’%{[‘lﬁﬁd}l) 4-

mejhylifeazite (hs éesﬁnbmhptﬁxnnip(eﬁﬁa))ﬁ@ B3y 0. ZOE-IHNVFH) (ka)s (131.7

m%Nz)|Z40i npﬁlc%ctgi)s(dga)? ?q] '_8 81?0 é@ol) anEDXantP% gl% mt%, %ZO? mmol)
welr€lwighéd &ﬁ'ﬂfra @5 hm folth& b8Rd:H Hadkd nd. d@é{ahe gﬂ'ﬁ”&) Qs §dcﬂe&("me

2H) 2. 08- 1.85 - 1.93
sysferg ava ﬁlPS}@d H;lth %01( E;) therpheatedsa 90°5?5wd( smnrsl for110" @mﬁ\ra@r (30
ORS00 kGRS SR DU oy s
filpitparaad coreehtrationfadfoyded apyudedhateral ywhlich wian pu@iedby prépardtive
HP?J% % a%orci\!(hlé' title compound (18 mg, 17%).
'H NMR (400 MHz, CDCl3) & ppm 1.83 - 1.92 (m, 2 H) 2.31 (s, 3 H) 2.46 - 2.62 (m, 6 H)
2.65 (s, 3 H) 3.28 - 3.44 (m, 6 H) 4.12 (dd, J=11.62, 4.80 Hz, 2 H) 4.97 - 5.09 (m, 1 H)
7.70 (br. s., 1 H) 7.83 - 7.90 (m, 2 H) 8.32 - 8.39 (m, 2 H) 8.77 (d, /=2.02 Hz, 1 H); MS
(ESD) m/z 518 (M + 1).

Pharmaceutical formulaitons

According to one aspect of the present invention there is provided a pharmaceutical
formulation comprising the compound of formula (I) as a free base or a pharmaceutically
acceptable salt thereof, in an essentially pure and isolated form, for use in the prevention

and/or treatment of conditions associated with glycogen synthase kinase-3.

The formulation used in accordance with the present invention 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, subcutaneous, intramuscular, intravascular or
infusion) as a sterile solution, suspension or emulsion, for topical administration as an

ointment, patch or cream, for rectal administration as a suppository and for local
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~Do Exanpl e 58(a) _ _
1- (5- Bromopyri di ne- 2-sul fonyl ) - 4- et hyl pi perazine -
WO 2@8/0023490 11 15 0 5-Bronopyri di ne- 2- sul f onyl PCTSER0D T@0620
(as described in Exanple 52(b) (55.0 ng, 0.214 nmol)
was di ssolved in CH2C12 (1 nL) and 1-nethyl - pi perazi ne
(26 L, 0.236 mmmol ) was addgg. Stirring was conti nued
at roomtenperature for 3 hours and saturated aqueous
NaHCO3 (1 nL) was added. The mixture was diluted with
adfabiZdtibiof I arbgdyandit} Hieina®eaousvig0 phase was extract ed
wth CH2C12 (3 x 5 nL). The conbi ned organi c phases
were dried (Na2SO4) and concentrated to afford the

Thg E(Enﬁr%llﬁzfgém if Q%Iﬂgsm : S/df%r or{i @M;ia ﬁ?aqg ’IA\@% exa%%g’s) fblet,

forpapgnterd injoctionas 38te(r1ﬂn squtid)n a3 s@pensidh. By g{neyal ﬂlel-d))oVe B)i:mulatlon

ma‘gﬂa’g p%%)%ﬁe%ég aﬁlz)nvef%az t%r%@'n; pﬁ?l‘?lag%%ic%ﬂa q_arﬁsrs ovéj?uents

2008/ 002244 PCT/ SE2007/ 000620 79 Exanpl e 58(b)

Suﬁ%l F@q#gfr sgsdc[z’c’czghe%rgg%!glnd Béfqnﬁpt . r@R %rg gﬁe? E?%_agmdphmwﬁutlcally
ac&%ﬁﬁfe%ﬁltsnﬁe}eoﬁﬂltﬁ@f?é’dh%etﬂ%&“b%a%ﬁalyfixg %ﬁﬂ]’é‘{x aq? Epﬂym/umately
0.01¢te 359 mngI@dMIQWmem@ryu a)dnmhisﬂranodand Iab(ﬁkty)lopﬂ)yds 250 wigfkg

v 83, ARSI, Kl BRI GGy Sl 528,

vani@stviitin pinids laﬂfgd’lz&ld(vaﬁ dép@ﬁfdnb@ﬁohﬁfa@émlcﬁ a5the Ydleva8f 7

. . 0.202 CsZCCBﬁ%%Sl 7 0. 404 mol)

indf RS PG RIS RGN HSS HAIEhEeRA SR O& e patign and may be
det@mPa8 by APhysicide’ € wei ghed out in a 25 nl round-bottom
efI ask and |S(1)c>l<ane (5 nm.) was added. The

The compound of formula (I) as a free base or a pharmaceutically acceptable salt thereof,
in an essentially pure and isolated form, may be used on its own but will usually be
administered in the form of a pharmaceutical formulation in which the active ingredient is
in association with pharmaceutically acceptable diluents, excipients or inert carrier.
Dependent on the mode of administration, the pharmaceutical formulation may comprise
from 0.05 to 99 %w (per cent by weight), for example from 0.10 to 50 %w, of active

ingredient, all percentages by weight being based on total composition.

A diluent or carrier includes water, aqueous poly(ethylene glycol), magnesium carbonate,
magnesium stearate, talc, a sugar (such as lactose), pectin, dextrin, starch, tragacanth,
microcrystalline cellulose, methyl cellulose, sodium carboxymethyl cellulose or cocoa

butter.

A formulation of the present invention can be in a unit dosage form such as a tablet or an
injectable solution. The tablet may additionally comprise a disintegrant and/or may be
coated (for example with an enteric coating or coated with a coating agent such as

hydroxypropyl methylcellulose).
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system was flushed with argon and then heated to 90C
and stirred for 17 hours. Water (30 10 nL) was added
W@r@snieR44m xt ure was extracted with CH2CL2 (3 RCBSE201:)/000620
Drying (Na2SO4), filtration and concentration
afforded a crude material, which was purified by
preparative HPLC to affordgihe title conpound (18 ny,
17% . 1H NWMR (400 MHz, CDC13) 6 ppm 1.83 - 1.92 (m 2
H 2.31 (s, 3 H 2.46 - 2.62 (m 6 H 2.65 (s, 3 H
Th3 p&ﬁent n%'eﬁﬁm{ fﬂl’th@r viflesl2prlotksts fokTie ﬂre&&atléh & éiﬂérma%e'u'ﬁcal
97. - (m 1s 7.70 (br. s.
for(lmlat@nrqf ﬂ@ pygsent ISV%’@)IOPM hich qampgisesmixgng of: % @papqznd of formula
(I)'&apﬁ@ma&é{%lcﬁl c%e;%&ﬁe M tﬁerl:))f a%@ﬁfﬂﬁ@&?@&ﬁﬁ@h with
formul altons According to one’aspect o T esent
phitmaenittically adeeptebl dilpents extepients phmeﬂaamut& cal 20
formul ati on conprising the compound of forrmula (I) as
a free base or a pharmaceutically acceptable salt

Antdxamplfof aiphagibcesit@nidralilatombiengiesehsiab itRe i§ & MjectaBle
use I n the prevention and/or treatnent of conditions

soljSQueqaEeE e RogPrd g€ Foraita (Nepse fkgerbassora: phmprgaceutically
acdePfaBlél saf kiRRe ot Sa%%efeﬁhlféfdfig ARG Sy Sfelljﬂé ggt ? afid qpﬁeicessary, either a

invention may be in a formsuitab
basgdniliimshydaaxidemor dn@mdelmm@hbnasmd to hibhgethe pﬁ dfithe Byalup,

o BBh 1 ST ol G 05 SRS S 2y o

surifautamatcad dissTution. Al suftuiste 8k i@Sodurs hedrbkife. S0 kittabRihcid is
%uslﬁen& Qn or enul sion, for topical adm nistration as
hydrpehlefiqieditnt | patch or cream for rectal
adm ni stration as a suppository and for |ocal WO
2008/ 002244 PCT/ SE2007/ 000620 80 administration in a
A pyaalle pharimagewsicalinacgepabie satof thg/corﬂ"ptemﬂ of frutnatai (b)rusnﬁly in

table f ral . adm ni.st for .

sl 8 BEBAYLNARhS: 3 BRI IR SIRbD O, s

sufﬁtﬁnﬂ}l' Bastq Edrteb(@xﬁpléranimt&@ﬁf@ bitgadidaG@ 1R baditibh e siahene
for nul at repared in a conventi onal

POGTRAARAICELY HGTHLF JAICRAIRS GOy hepISs PR bich i
sufﬁb‘i‘efltﬁbéﬁd@ &k by aﬂaﬁ Gt batl Bf o méé?tﬂ il gqi: Bk ?ﬁlt(\ll&h v

free base and pharmacelti ca accepta
Or&ahlélbém thmhtatﬁ@rdsraaﬁwmlaglo@ﬂy-acwpmhhel c,atwmcl udi ng human,
are approximately 0.01 to 250 ng/ kg bodywei ght at per
oral adm nistration and about 0.001 to 250 ng/ kg 10
Mdddxdywdsght at parenteral administration. The typical
Hl\ﬂ?b“ee)rll dose of the active_ ingredients varies wthin a

rapskthatifhe Gerpovadpetigraa (B driers ip hetnspsentigrentias, are
WeIl Qﬁteﬂ%ﬁﬂxﬁi?)‘it1ng‘ gi?do%@ﬁ b}%’hasé Eﬁa&oy{@ﬂ@j) ggg}r&hgfyr glid on,

he age, sex of the patient
cor@mugd of ﬂ?@@rmntanmny@n a5 expectadbtobeaisefohipdbmprevdntivo rndiba

trea‘trln%l%taoﬁP c&lél{lfnes a?é?b ?ateJ wﬁ'h r}]/gcgg%g%}? ase%na e- %&%P %yal e. the

compounds may be used to produce an inhibitory effect of GSK3 in mammals, including

human, in need of such prevention and/or treatment.

GSK3 is highly expressed in the central and peripheral nervous system and in other tissues.
Thus, it is expected that compound of the present invention is well suited for the
prevention and/or treatment of conditions associated with glycogen synthase kinase-3 in

the central and peripheral nervous system. In particular, the compound of the present
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in an essentially pure and isolated form may be used
on its own but will usually be admnistered in the

wo eoosoaR240 phar maceutical fornul ati on i n whi chP€TI8E2007/000620
active ingredient is in association with
pharmaceutically acceptabl e diluents, excipients or
inert carrier. Dependent o82the node of
adm ni stration, the pharmaceutical fornulation nay
conprise 20 fromO0.05 to 99 %w (per cent by weight),

invientiioreix axgcedfts besiitable fHopratentivh asd/otedatiM@nt of BeHdREHBNT |
ent ages % wei ght bei ng based on total

.l
assgf)lﬁtﬁaﬂl j QRULTIRE i r&%‘ﬁtangpreéﬁmlﬂiltéd stalg® lespesialldementia,
AIARHEGUSDRGIY (£DN o8 hRivE DLES In Séﬁ%?ﬁl%hﬁ%% %ﬁ@tﬁ%mtwe

magneSI um st ear at e, t al C, a sugar sSucC act
Imﬁéfﬂl@nﬁ (Mgdx Augbﬁssmzacctmemonagmmmt (AAMI), Age—Related Cogmtlve

Degilgfeg(%%@t dldogﬁ tlﬁ/g :[rlnéja!ugegs)‘l}eehgge?ﬁ%ﬁ% k(Jéleﬁsglseases assoc1ated

wﬂhmleunolﬁhilllamangﬂe peieolpgies FrintbtBpthl @meaas (Ibﬂ)) Frcﬁitd%é}hﬁoral
dmg ﬁgp f.ormsuch as a tablet or an |jnjectab

AgfinsoRise S 6F B hiypesassive P‘éﬂ*i%lﬂckﬁafd@?flﬁi’r@%) Rick’s Disease,
Nidhh#in i85 Biea®NErREHIBY dBSen g:g‘u&? E@I@g)é Qrfaj%at?a( it nﬁju u{;J;BI)

an enteric coating or coa t1ng

andgdemeniia pugiligficopy| et hyl cel | ul ose). V\D 2008/ 002244
PCT/ SE2007/ 000620 81 The present invention further
provi des a process for the preparation of a

Onp babodicent dftkd prefent fvkigtionaslaeh td he privesRsitank/dyY &84thRht of

ri ses xing of the conmpound of fornmula (1)
A‘%“%erﬁﬁg & &8ReFR V|ﬂ}f~‘ use é%@ﬁ&slaéngﬁ!etdlﬁeﬁ%rpé@ﬁr?sswn of
Alnemeir_sipEe defined, with pharnaceutically
acceptabl e diluents, excipients or inert carriers. 5

An exanpl e of a pharmaceutical fornulations of the

O 5l BNSAELAN 88 OHSSHA0H5 TP S e
denmntla, Rdnkmméﬂ]iseasa IPD), paﬁé:rﬁ:laplwlﬂtﬁ Iﬁﬂilﬁsohféﬁf ﬂéﬁlentﬁswﬂh Lewy

bmﬂ g@ggefer ﬁﬁglned and sterile water,
Pyentid; PRyinglon’p Riscassopymampislairral éCl%IPSl& ﬁAIa@L grotor
neufHdiS B sqQMND; qgﬂegztfe@d—@a[c'oﬂg dﬁé@@se’%ﬁd gho% Pﬁe{)skéq al io

formul ation to about pHin the ran out 4 to 6,
particularly about 5, and optionally a surfactant to

i bl b
ough yfl AAPLLLA0=0 BoRt A IR DRGSR P AR
(Alkih)a attaten detet lh;memﬁew dibbrderSADHDY artdngfee@vVandsiiderdfwherein
accordance to the resent

the pf¥Ne Rishidess S5 Bipol: Dipsrier TRAIIGH0S BSRRir G depression,
bipdihi @hintehanc Uhhjof B He BB fers MDFMFB&H% RPresO08, FHC

or organic acid. I'n addition a sui
depﬁﬂﬁ%i%ﬂ%@tS«Taéalmavoméelgmaéf@p@vmaiqrd@s inchdingowhigoptotenigfand
dysthfiLr esent invention, which is

Other conditions are selected from the group consisting of Type I diabetes, Type II

diabetes, diabetic neuropathy, alopecia, inflammatory diseases and cancer.

One embodiment of the present invention relates to the use of a compound of the formula
(1), as defined in the present invention, in the prevention and/or treatment of bone-related

disorders or conditions in mammals.
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sufficiently acidic, is an alkali netal salt, an

al kaline earth netal salt or a salt with an organic
whame/ oo ch af fords a physi ol ogi cal | y- accept abCESE2007/000620

cation. 20 Medical uses It has been found that the

conmpounds of fornmula (1) defined in the present

invention, are well suitedgBor inhibiting glycogen

synt hase ki nase-3 (GSK3). Accordingly, said conpound

of the present invention is expected to be useful in
Orelagpept eftbepiesent anvaifun ig irkdtepdoBOMise®f aeoMgbindF3he formula (T)

g%§08La ed with glycogen synthase kinase-3 activity,
as fietmed i, the DESHY Y O%gy“%%°%§§@“ﬁ§-produce an

inhibitory effect of GSK3 in manmal s, including

human, in need of such prevention and/or treatnent.
Onggapepet of the pigsspt ivprténssie direated todheesetof alcompolrarfitiphiatmbla (I),

. . Jn, other tissues. .30 Thus, it is
o BEENRUSUSIRLET AR RS 35U o g i g
well suited for the prevention and/or treatnent of
condi tions associated with gl ycogen synthase ki nase-3
Ong 3Sbept of ThERFETERY RGP FBAFARD (hhsy 903 ComBRERROE Hrp formula (D,

il Ghd brest i 244
SISO S BUES 0 FHR 00

sui table for prevention and/or treatnent of conditions

' i [ L i spr.ders and. predenent
Ang?g?%@?& g)g Eh\g'(?lﬁ‘%leﬁtgg\géghg% ‘fsl cgr’ec%glg% ﬂ)g use of co&@gg@ 8{3 t?le formula
(1),(asB¢{ine@dy thetpresenCaf értioh to redbeth endbemicturt Ghds inMehdd the rate

nitive .lnpairnent (MCl), Age-Associated Menory
OfgﬁggFiﬁéwgI?%%NF?£EAge-REIated Cognitive 5 Decline
(ARCD) and Cognitive Inpairement No Denentia (ClND),

di seases associated wth neurofibrillar tangle
Angihenaspesy pbthe praserftinteatipo isalirediedtmthe as¢ GTERompound of the formula

5 r ' kinson's Type (FT ,
(0,55 SRR UG IR R scn ORTERA B S8l R RE Uh b ogoh st new
borisi fermgation i mlatnall. sease, corticobasal degeneration

(CBD), traumatic brain injury (TBI) and denentia

pugilistica. 10 One enbodi nent of the present
And)ﬂi&‘lﬁdgf)éc@ Bf the lpeds & ikRntiALisRIEYBATd LRABELPPret & ERL TRy

of zheiner's Disease, especially the use in the
treafpengypf Genaryglated disrdess poroppisiesademinisferindtzhmiameral ;1 need of such

S r It re selected fromthe

pre R S o et o OB R F GG 8 piyPPouad or e
forndelaéllta defirfedrik ilrgoexest ibvaeiase (PD), postencephel atic

par ki nsonism denentia with Lewy bodies, HV

denmentia, Huntington's Disease, amyotrophic |atera

An@hdreEst 6f thépRhent Meffion is directed to a method of prevention and/or

treatment of osteoporosis comprising administering to a mammal in need of such

prevention and/or treatment, a therapeutically effective amount of a compound of the

formula (I) as defined in the present invention.

Another aspect of the present invention is directed to a method of increasing bone
formation comprising administering to a mammal in need of such treatment, a
therapeutically effective amount of a compound of the formula (I) as defined in the present

invention.
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neuron di seases (M\D, Creuztfeld-Jacob' s di sease and
prion di seases. 20 Other conditions are selected from
WO b@sgexwp consi sting of attention deficit di SBETHEE2007/000620
(ADD), attention deficit hyperactivity disorder (ADHD)
and affective disorders, wherein the affective
di sorders are Bipolar D sorger including acute mania,
bi pol ar depression, bipolar nmaintenance, ngjor
depressive di sorders (MDD) including depression, nmajor
Andéer espsét@f therprednsinaditioh 18diteRtrd t6 & ReBRAlIr@tdda¥Bg bone mineral
di.sorders including schi zophrenia, and_25 dysthym a.
dersity SPmpriHipg ?&%t% tQ @ eagiraal i pesth of Bechdregtipent, a therapeutically
effe@RS alobRDrafco Bﬁnd oﬂfl@ﬁf’ﬁﬁﬁ (I)-@é Pﬁﬁﬁéd in HeAREESinvention.
di abeti ¢ neuropat hy, opeci a, ammat or I seases
and cancer. 30 One enbodi nent of t he present i nvention

t e of .a co
Arlolefh Bt f ol o B OG0 S el o Ffibing st ipbigce of
fraetnet cmptisiag bimitistefindXoRemdminal it dee Db fSAERIRESMBNL, a therapeutically
conditions in manmal s, WD 2008/ 002244
effpRtF SRowR AL 650G thyorylsdbias definaden Hreauessnt invention.
invention is directed to the use of a conpound of the
formula (1) , as defined in the present invention to
Anpthenaspess oé thsaressitsinvadtion ésfimcteddd a nfe:ehopir@ selEncing fracture

ne B St GEh o b R 5o BB TRRI s
effeative emsentaid cpmpomideofhba Rk THtak @Bfiddd i sent inf&ion.

aspect of the present invention is directed to the use
of a conpound of the formula (1), as defined in the

Aanh@ﬁ%P&ct bﬂ&féi\bﬁés@ﬁ‘t ih$entib fse@a%@teﬁ D& AR aiBRSd N s4iR

ot her aspect of the present 1nvention Is
maginedistadiineam. t he use of a conpound of the formula (1),
as defined in the present invention to reduce the rate
of fracture and/or increase the rate of fracture

Anhihat aspert ofithepresahtinvedrioh Relireanp eCiaidethd8s AdBHRMIn said
invention.is directed t% the use of a _conpound of the
g

mapmal s avertibyate ppimal praferablydant nat limiged o digest animplssughogs horses,

Cmﬁgsuﬂg&ggﬁqmgﬁ&gﬁhﬁayﬁmggne formation and/or new bone
formation i n mammal s. Anot her aspect of the present

invention is directed to a nethod of prevention and/or

Thd %&%tfﬁferéSﬂ &)rg ?ﬂ ﬁqf?%%odl g it C@%ﬁgem%gre defined, in

mnistering to a’na
prijpagnaad técondan détopedrdisﬁ@t\xﬂﬁfﬁpruﬂary bsEcuRskid iGatlilids ostmenopausal

effectiv unt of a caonpound of the formula (1)
OStERBPIAIS Y AP @SISPRRIRHE 1 HAURICR BB WARIGR.{7H SeRgpdary ogpoporosis

inctuld€s dOFRDE MducEy %ﬂédp‘afbsissasdsbél%‘st £ okRr 3 ﬂﬂqcég secondary

prevention and/or "treafnent of Osteoporosis
osteapafosissara gnchitfieil in e dermestaoporsivalmadtition tadeslthefe GHEBD

inhibitors may also be used in treatments of myeloma. These GSK3 inhibitors may be
administered locally or systemically, in different formulation regimes, to treat these

conditions.

The promotion and increasing of bone formation makes the compounds of the formula )
hereinbefore defined, suitable to reducing the incidence of fracture, to reduce the rate of
fracture and/or increase the rate of fracture healing, to increase cancellous bone formation

and/or new bone formation in mammals.
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25 prevention and/or treatnment, a therapeutically
ef fective anount of a conpound of the formula (1) as
wa@ledosiext4d n t he present invention. Another aspRCI/SEX007/000620
the present invention is directed to a nmethod of
i ncreasi ng bone formation conprising admnistering to
a mammal in need of such trgatnent, a 30
therapeutically effective amount of a conpound of the
formula (1) as defined in the present invention. WO
2008/ 002244 PCT/ SE2007/ 000620 84 Anot her aspect of
the present invention is directed to a nethod of
The nmwmme buthiacreaseareat bong e"matiyn wmbleiils ilfnglection with surgery.

mnisteri in nee faent
e e A L R S R
thefgésféﬁi Bvdrtibn fﬁﬁzaﬂiﬁfﬂ dveghptopriafecoding Siein, néan Wﬁelﬁ@i’ent Bone and/or

ot her aspect of the present invention is directed to

in the hedheryitys Thecpne m@g foiastapge gunbesndRoken; andiiliging the present

1n\ﬂéﬁ%{é deQ&hb@g Q%;] DLislR h%ﬂal 9/11?th@??9'g acddin e 86hr the ﬁé@:@re during
treat ment, erapeut i ca tive anount of

opemfrmmn degatr Inhsenfednstarices lédn)e piecesimhy hethiisingt(hg. pitar stemur

ntion. ect of the present inve
retNAL B s 5o et on DR Spieng P ae s TR AR e
hefe@RR111 thEMBe plawdmeeﬁ 186 bifJofl dnerITENE Bdneisargesed of suc h
treatment, a therapeutically effective anount of a
conmpound of the formula (1) as defined in the present
Th'g ?Ye%@ﬁt'n‘i%nﬁoﬂ%ﬂt&%’isoalﬁ gﬁe‘:&fse Qf tHe Q:% 5ﬁ§f‘6ﬁf0ﬂnﬂi{§ m hé:’:% defined
rected to sald netho n said IS a
in therpaesentibvention ethe ampefattuce oftaheeq@w@mh for |thnmmqn@nn pyl/or

et o SpiRigh s T TR eBRPee b sk Do T 'S °

bi gger ani mals such as horses, canels dr onedar s but
not limted thereto, 20 The use of th

The prispitiwyestion Heo provides Fa e mathedyes rﬁﬂagnf‘(l# ?nﬂif%fr@w?&@%%
cog(ﬁ{lbﬁk%qsocﬁa@ed Wi %ig&é/geﬁ @%ﬁ%%%ﬁ@é ¥ ceﬁbﬂﬁﬁé’écﬁﬁin‘%{eﬂﬂ@% 8

primary osteoporosis Includes postnenopausal
maghaoipoludgigusmu irseevid|of sedi tecapoent gnd oi metﬁmtlhn ﬁéhﬁrmdtlcally

condar e rasi s cl.ud S
oA e DB aPaRbe ST LB Ol B G R AR Ay Rihd i Phuion.
i nduced secondary osteopor03|s are included in the
term osteoporosis. In addition to this, these GSK3 2

ThesipaiegwiFad fRfihe ieswpepiic prpavanive eatpwinfa pavucHipe ri’éﬁaée will
negggﬁﬁ%g%:‘g% e'deéi) ﬁiﬁ;cﬁl B KoR Greadd %@fo%%&ff%gmhrﬁ&ﬂtﬂoﬂ afd the

syste ferent formilation regi nes,
sevargaof thh dimss bmng:tretantetdngor VEbesingryowse theommamnts qf@@ﬁf@a@ ng

cotr{p?r?e%?se t}IeOJosage Ot anc{( it dgsneeof‘ﬁ?er%g&i ql%en? agl tQ/'gryf a%rd% l%epend on

various factors such as, for example the individual requirement of the animal treated.

In the context of the present specification, the term "therapy" also includes "prevention”
unless there are specific indications to the contrary. The terms "therapeutic" and

"therapeutically" should be construed accordingly.

In the context of the present specification, the term "disorder" also includes "condition"

unless there are specific indications to the contrary.
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30 hereinbefore defined, suitable to reducing the
i nci dence of fracture, to reduce the rate of fracture
w@paBsoe22iuncr ease the rate of fracture heal i ng, PEDSE2007/000620
i ncrease cancel | ous bone formati on and/or new bone
formation in manmal s. WD 2008/ 002244 PCT/ SE2007/ 000620
85 The use to pronote and i gerease new bone formation
may be in connection with surgery. This present
i nvention can be used during surgery, where the
Nobhrmedicalgiseur geon Wil | place the present invention
%gﬁalLy in an appropriate _fornulation, near the
In ardgtiqn ta fheinss dn theppeptiognedicing, dhagoagponds afyforrmie (havefree
baseRY a fpRirnial bd Lizing. fhe
| %ﬁesfgm e B A Ple B Y et ot Rl b ool
in thp develgparenbanduitandledlisationof inevitro artilenfvivadést systedis fonfie

n_f t r e, | | nst ances. hone pi eces
o8ty oF AELtiey O BRYitonydl R Tielsi! PER pdrbugr bodgmas suon
as cats dogs, radbits, neuhliey, tdtd #dnfict,Re phit 85 8B kedrBlY f) hb@@hc@%}eutics

described and clained herein wll then be placed near
8P site of constructive bone surgery. 10 The present

invention relates also to the use of the conpound of

formula (1) as as defined in the present invention in
Pharpeacelogyf act ure of a nedi canent for the prevention
%ssqci ated with

ndlor. tr ment of conditjons .
DeBiefian wE P RaReRiorciodiniliion B GHSArtsemn i on
GSEB BSciRhMHASPoxiMlzy Bssppt hod of treatment and/or
prevention of conditlions associated with glycogen

Thegamanehisien kinssisens vewwerpariisd ouf imduplivhtetveiti Hydiffereat concentrations

o S .. A

of (1B Rtond 53 ot R e R Ewlos  fanh o b peptide

subsdrate,rmomommAMGw-GtmLmJAap-SbﬂAagSAPaSG@esér(r&ﬁtﬂﬁﬁpfot@ln-mu
or e

resent invention, 20 The dose required f
(ASFIHZ?%%&W“ ) §as pdadea & fipal copesnitation ofok LM ip an essey buffer

i S; i . [ i ndi n_.the

confliBRRY It kecqmb PSR Y NMI-EORRERRI YRS 1P

morphukidptapanésutftsic tid MMEGPHGIHNG.0f 0.8 MED TR 0.¥B% LI nary

use tge ?noun&§ of different congonents, t he dosage

mercaiprtasne L0496 S5l 3P (2 miurbdnteraprth O nielycaro) andd Swig BSA/25
: ol C as: f & | e the

Hl. ARORA A s B LRUDY Wl Rp 0343 1-PPLEI B [RmSahatf, UK and

unlaticBed P ekt finil coheenpntsestt] enid hkpgtvbRime dfing il e Mar

inc"bt Eer%{)?‘b al so incl udes "#réreven ion" unless there are
TRE 19 ¢V PHEMEL R TONE P e BATh FeACtion WRgteprmingied by the
additioRF 3P QUL Solatiéh cdh&ﬁﬁg%%mimﬁh&ys'b s 088 Triton X-100

construed accordin I'n the context of the

e Ly. 30 e
and&?éslgg] gtrapipyidin F@%@‘g ofintilfaien Peoximity iAssayd SPA) héasle (Amersham,
' " hi L aa: I ke e.speci fic
UI'{?. 2 Ieg g%?grﬁgﬂc{%ﬁ%o'ﬁgrﬂétg rﬁgrg é1§§e§n1&@8 it Alfd 385 atos counter (1450
MicroBeta Trilux, Wallac). The inhibition curves were analysed by non-linear regression

using GraphPad Prism, USA. The Ky, value of ATP for GSK3p, used to calculate the

inhibition constants (Kj) of the various compounds, was 20 M.

The following abbreviations have been used:
MOPS Morpholinepropanesulfonic acid
EDTA Ethylenediaminetetraacetic acid
BSA Bovin Serum Albumin
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WD 2008/ 002244 PCT/ SE2007/ 000620 86 Non-nedi cal use
In addition to their use in therapeutic nedicine, the
weospoends of formula (1) as a free base or aPCT/SE2007/000620
pharmaceutically acceptable salt thereof, are al so
useful as pharmacol ogical tools in the devel opnent
and standardi sation of in viggro and in vivo test
systens for the s evaluation of the effects of
inhibitors of GSK3 related activity in |aboratory
AENI mal adsnsine Taphogihate dogs, rabbits, nonkeys, rats
nd mce, as. part of the search for neM/therapeutlcs
SP, entssmPHQFWﬁéggﬁﬁvyﬁ¥§ﬂDeternlnatlon of ATP
Ggq@rpet i1y @Berd AnPabdkihddeat i On Proximty GSK3/3Assay.
GSK3 fl 'scrnti'llation proxinmty assay. The conpetition
experinments were carried out in duplicate with 10
lkg ;ferent concentrations of the inhibitors in
ear-botton1n1crot|ter plates (Wallac, Finland). A
Tyblo@l Kivallees €6t tReinhsbnd SHBd prabedit invention are in the range of about

OEE p,‘r;AIaAIaGIuGIuLeuAspSer Arg-Al a-d y- Ser (P03
0.4 to phogit &,40Q aM. Piher xalvesipe Kearg in thenange ofakowr P8d tagbaat
1066 f
0 15 FRARG SR} 0l helbb AR WL Ll 700
University, UK), 12 nmM  nor phol i nepr opanesul fonic acid

3 mM EDTA, 0.01 %1 -
Ta%?s‘ggéfmpe{lﬁesﬁ’ fﬁm@a&ﬂ %Brij 35 (a natural

datagigdent ) K;@n®) % Jl geanple Pnd,Qndnd 1 K.aM
reaction was initigted bgitheadltlmof?ng)e CiQ )
[ y-3P] ATP (Amsrshcm [lJP() and 20 unl apel I7@d ATP at a
T nal cgncen AlTo |V| rrd say yotune 25—

After incubgélon flor %% nutegiat r pom enperatdﬂe,

each reacti od0was tler npmat ed by ohe  hddi43i on|of 25 gl
st gn—soeluti-on-contdining 5 A EDTA 5D ﬂl\/l ATPI O 1 0/n

Trifon X-10056land (. 252% st rep28vi di cc%}t ed
SCi pti Tati ogy ProxXifm Ty, Assgy (SPA—bpads (At bll }
UK). Aftler 6@ ours jt he radioact ?\'l;l ty 4(§ete gg in
a Iﬁqw d scifoillagi on2zounter (8450 ES Ml6cr03et aszo
Wak-ae)}—TF were ahal ysed

||||u1\,

by Hon- Ili neaf>r egr dssi 8 usi ng 18r aphfad 4Bri sty URA
The 1K, , | Val'gg of ATP 39T GSK3G3,usputg calcutate
the inhibition cofst a%?)s (IKi) g t he var4:gous 16
con‘q@ounds was 20 Th@ fdl | owing abprevbati pns have
....... . !\VM Mor nhollin |l foniclacid
EDTA Et hyI en’é%l };et ett aadeti c 1Aci d | BSR0Bov| n S88um
Al Qym n 32 33 51 21
15 43 33 16 52 39
16 9 34 85 53 20
17 50 35 20 54 7
18 47 36 10 55 18
19 25 37 56 56 55
20 26 38 29 57 19
21 90 39 160 58 30
22 67 40 16
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WD 2008/ 002244 PCT/ SE2007/ 000620 87 ATP Adenosi ne
Triphosphate SPA Scintillation Proximty Assay GSK3
wagsogem synt hase kinase 3 5 Results Typical KT/SEI0EE0620
for the conmpounds of the present invention are in the
range of about 0.001 to about 10,000 nM O her val ues
for K, are in the range of gpout 0.001 to about 1000
nM Further values for K are in the range of about
0.00 1 nMto about 700 nM 10 Table 1. Specinen
CuasM8 ts fromassay. Exanple K, (nM Exanple K (nM
anpl e K; % M . ng no no 1 468 23 41 42 11 2 40 24
1-5%“¥§H§§nd9 BEtuledlog 44 55 4 63 26 31 45 32 5 70 27
28 46 39 10 45 28 19 47 1 11 60 29 34 48 16 12 29
30 17 49 19 13 34 31 p§2 5033 )¢4 6 32 33 51 21 15

43 33 16 52 39 16 934 53120 X7 50 35 20 54 7 18
37§56 355.| 20 26 38 29 57 19
%7 40 1By 8/ 002244

47 36 10 55 18 19 2
21 90 39 160 58 3¢
PCT/ SE2007/ 000620 388

R~

@

wherein:

R! is selected from sulphamoyl, carbamoyl, a group —R>-R° and a nitrogen linked 4-7
membered saturated ring which optionally contains an additional nitrogen, oxygen or
sulphur atom; wherein said ring is optionally substituted on carbon by one or more R”; and
wherein if said ring contains an additional nitrogen atom that nitro gen is optionally
substituted by R,

at least one of X', X% X and X* is selected from N, the other three X', X2, X3 or X* are
independently selected from N or C(R’ ), provided that not more than two of X!, X2, X° or

X* are selected from N;
R* is halo or cyano;

R? is methyl, 3-tetrahydropyranyl or 4-tetrahydropyranyl, wherein the tetrahydropyranyl

group is optionally substituted on carbon by one or more R’

R’ is selected from hydrogen, halo, cyano and Cj.salkyl, wherein C;_salkyl is optionally

substituted with one or more halo;

R’ is selected from -O-, -C(O)-, -C(0)O-, -C(O)NR -, -S(O);- and -SO,N(R'?)-; wherein
R' and R* are independently selected from hydrogen or Ci.¢alkyl and said alkyl is

optionally substituted by one or more R'3; and ris 0, 1 or 2;
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CLAIM5 1. A compound of formula (1): HNNY, X2 2 iN X
RX RAN'-N R4 (I) wherein: s RL is selected from
waedoplaaray | , carbanoyl, a group -Rs-R6 and a nPCT/BEENT/000620

linked 4-7 nmenbered saturated ring which optionally
contains an additional nitrogen, oxygen or sul phur

atom wherein said ring is gptionally substituted on
carbon by one or nore R7; and wherein if said ring

cont ains an additional nitrogen atomthat nitrogen is

RCapsalerl from C&b‘*ﬂ@}fll dabﬁo@ﬁcl?NanB&eteﬂ&yéIZl h@redin RAR Pliontlly
is selected fromN e ot her three X1,

Su‘a%?’fu’f;%orb?af P byie oF H@é‘bgn dend Wierei jibseidhptarpsiviylicontains an -
N}f:(r%hz tRAt AuttodeA id fondl sugpc{t&te& Egg iggdll\% sPfectSd froéllef’xs

are sel ect dfr al o or cyano, R3
is methyl, 3- tetrahydropyranyl or 4-tetrahydropyranyl,

7 trah roup i tional ly
R AR o A SO MBI RBPRR  at,
w}mlnemﬁdadl JallginistoptivagBnsubiidhied be vadér med heltb; 3al kyl
wherein Cl1 _3alkyl is optionally substituted with one

or nore halo; R5 is selectedfrom 0-, -(O-
R’ 1@ fronfh 43l $als,
wher ei n roRllng(E% RlZOaC (gryg)én’ ent?s%zwlﬁiz‘%ldg 1O

hydr ogen or Cl1_6al kyl and sal d alkyl is 25 optionally

RIS KOS 55 e En il sB G0 hafl) b S iy cmatro folpmoyt,
g Lo I ARV et Oy, DACUARY Bericng, MR oflkfThainh,
i e SO et M R o R o S TN

wherein a is 0 to 2, N~(Cysalkyl)sulphamoyl, N, N- -(Ci-salkyl),sulphamoyl, C;.
salkylsulphonylamino, carbocyclyl, heterocyclyl, carbocyclylCy.salkyl-R16-,
heterocyclylCy.zalkyl-R'7-, carbocyclyl-R'%- and heterocyclyl-R'*-; wherein R'°, R" and
R are independently of each other substituted on carbon by one or more R*; and wherein
if said heterocyclyl contains an -NH- moiety that nitrogen is optionally substituted by a
group selected from R*;

R, R", R'® and R" are independently selected from -O-, -N(R?)-, -C(O)-, NR?)C(0)-,
-C(O)N(R™)-, -S(0)s-, -SON(R*)- and -N(R*)SO,-; wherein RZ, R®, R* R and R®
are independently selected from hydrogen and C;salkyl; and s is 0, 1 or 2;

R®, R!® and R* are independently selected from C;.4alkyl, carbocyclyl, heterocyclyl,
-Ci.salkylcarbocyclyl, -Cy.qalkylheterocyclyl, C;4alkanoyl, Ci.salkylsulphonyl and C;.
salkoxycarbonyl; wherein R®, R'® and R*! independently of each other may be optionally

substituted on carbon by one or more R*’; and

R* and R¥ are independently selected from halo, cyano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, methyl, ethyl, phenyl, cyclopropyl, cyclobutyl, methoxy, ethoxy,
methylamino, ethylamino, dimethylamino, diethylamino, mesyl, ethylsulphonyl and

phenyl;
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NH noiety that nitrogen is optionally substituted by
a group selected fromRl5; s R7 is selected from hal o,
W@ y@no022/dr oxy, trifluoromethoxy, Cl _3al koxy BETSE2007/000620
Cl_3al kyl, wherein said Cl.3alkyl is optionally
substituted by one or nore halo; RO is selected from
hydr ogen, hal o, cyano, hydrogy, am no, Cl_3al kyl and
Cl _3al koxy; 10 R10, R13 and R14 are independently
sel ected from hal o, cyano, hydroxy, am no, sul phanoyl,
Cl_6al kyl , Cl1_6al koxy, Cl_6al koxyCl_6al koxy,
N-g 6al kyL) am no, NN (Cl _6al k{l ) 2am no,
as EFCR ATk SR8 YhAPRPTIGCally qeeaptahle kaHf therspbanoy | |
NN- (C1l_6al kyl ) 2car banoyl , Cl_6al kylS(O)a wherein a is
0 to 2, N(Cl_6al kyl)sul phanoyl,
2. Nqeamosrd sogbidieg to slamdy Wher€in  6al kyl sul phonyl ani no,

1 C ¢ heterocvelyl, carbocyel y1Cl 3al kyl.- R16-,
R SR R TR RGO bt SRR g Bt ppgionaly
coth@hearadditionhl RiBgen, vhyger oNs Rl af3hs vaRebin Bid nﬁ% thay be

Lndﬁgerhggntl of each other substituted on carbon by
optignally su Fléedg@@,afbé’ﬁé’y\ﬁlﬂ% pemare Rt andywhengisy i paid ging gontains an
addisHabhit®c@ato . il ' | ptionally

substitufged b@ﬁat%%&%lss@ﬁgg¥yﬁ?$§%e@{?\ 20 R16,

R17, R18 and R19 are independently selected from-O0-,

5 1 ) - '4N - - C( N 4 A1 ~T O .
ol il X0 MBS gy bR Qe
indRemdently seRGted droe Nrod €kt desttided thalmoeindeh hiom W O82NK? or
X:4and Cl 8%%5¥I; and s is 0, 1 or 2; R8, R15 and R21 are
BRI N sel ected from Cl-4al I kyl, carbocyclyl,
heterocyclyl, 25 -Cl1_4al kyl carbocyclyl,
,-Cl_4al kyl heterocyclyl, Cl_4al kanoyl,
R” shalpgrieypanil phonyl and O 4al koxycar bonyl ; wherein
R8, R15 and R21 i ndependently of each other may be
optionally substituted on carbon by one or nore R27;

R’ mmektiRAOr énetrdﬁg’zarogyl_enjrlndﬁaeﬁhctemtbﬂa@ﬁi@ﬁaﬁ?l grb@msfbgﬁ@nauy
bC%ﬁ%g, %%o%y trifluoremethoxy, 30 trifluoronethyl,
SUbg on Doy ove tymoredhenyl , cycl opropyl, cycl obutyl,
nmet hoxy, ethoxy, nethylam no, ethylam no,
, di met hyl am no, diethyl am no, mesyl, ethylsul phonyl and
R iselagted frow lpydogen ey dy4pehSE280RYI0ODG R saidC aslkal it r ee
0pt1%ﬁ§l§ %%st?tuf%ﬁ%ﬁﬁ%%@% {n%%lel 1I%%o,accept abl e salt thereof.

npound "according ’claim1l, wherein s R is a
group -R5-R6 or a nitrogen |inked 4-7 nmenbered

B R L -

R 88d B e BABRMdGRLy sORbkE Rk By dSaHas ok t&'.gaﬂg/l 9Ra 538 bR BY
one or nore R7; and wher1 in’if said ring contalns”an
optigagllyt substiipted by pagermeredinstandr isf) ergen is optional Iy

substituted by R8;

R® is selected from Crsalkyl, carbocyclyl and heterocyclyl; wherein R® is optionally
substituted on carbon by one or more R'; and wherein if said heterocyclyl contains an

-NH- moiety that nitrogen is optionally substituted by a group selected from RY;

R’ is selected from halo, cyano, hydroxy, trifluoromethoxy, C.salkoxy and C,salkyl,

wherein said Cjsalkyl is optionally substituted by one or more halo;
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to at least one of X1, X2, X3 and X4 is selected from

N, the other three X1, X2, X3 or X4 are independently
w@edeoords from N or C(RO) provided that not noPET/SERANT/000620

two of X1, X2, X3 or X4 are selected fromN, R2 is

hal o or cyano; 15 R3 is nethyl or

4-tetrahydropyranyl, whereipjsaid tetrahydropyranyl

group is optionally substituted on carbon by one or

nmore R10; R4 is selected from hydrogen, halo, cyano

R’ agwdlected Faink iy dropdaehatb eyadd, dy&bxpat, kilkyl sd @Qaﬂmx
optional ly substituted with one or nore ha R5’i s

selected from-0-, -C(O-, -C(OO, C(O)N(Rll)

10 18
R SO RN A 10 B AMARIZ08. sy,
Cigalkyd, @i-delkoxy <LC1.salibkyhiahlkyxys M@usalkywmlny, Mmé(@rsalh‘jdbzannno

C, 3 ingfifido, M Rl AL £ P bl @)

whepid ;Diﬂ@ltb)l Nsmipgdlkﬁ)sh@ﬂalaaylcm\bgnﬁamymmplﬁfnogpr e Rl4;
and V\hereln i.f said heterocycl éf}l contai ns an I}I
Clﬁagli@é% phopylaming, cergeeychd, }&EﬁrﬁJQYﬁ |oprboayylCy salled-RoVr, a

f ©ed | 913
L AE1" ] LOR NS00 B S5f A 0 £

R! @dmndemyl]y of eavhentlesr presaitidnally ﬁbitkg!tbd bs capbdm b}flailé ot more R*;

oo e Db b S0 1SR P S ot o mpl oty

sutisatueed b3yaagroup Setsbisaddyom B 3al kyl and C1_3al koxy; R10,
R13 and R14 are independently selected from hal o,
cyano, hydroxy, am no, sul phanoyl, Cl1_6al kyl,

R”CMSRI‘%% 19| ﬁ%b M@&eﬁi@%&%&n O, QG&R— -'-@(bi- ED)C0)-,

al ’kanoyl’amn

C@)Ng% )egfélkcyk)s),eaomw andNN(REIS @) xmyérmdé? RetRyf, R* and R%*
are BB e SRSt ookl 804 5 5t shivoy1

d 6a| kyI sul phonyl am no car bocycl yl, heterocycl yI
5l yl C 3a| k _
R 8% SRERS afendependanty reiparsd frow ol Pyboszeby, hafsuooyclyl,
-C Ql'k% S el apd
1P‘n depen d&e}lrﬁ,}{ @o f% alkyll‘i%@fog d;}FlRé r é61 H%}l?}(lbgé‘iap% holel anfl ed
C @ﬂi{oetmambﬂnthlmmn Rideed RZ Gndependently wherchiothek fnag dk d

ol on%?m%dsoﬁdl%@tb%#ﬁwﬁg891'*5?6 oLl octed Trom ReL:
R16 R17, R18 and R19 are independently selected from

R dR27 arg mdzependent?( )lectce_dl\fl$olzr\)112ﬁalo cc}?)ano hydroxy, trifluoromethoxy,

trifluoromethyl, amino, methyl, ethyl, phenyl, cyclopropyl, cyclobutyl, methoxy, ethoxy,

methylamino, ethylamino, dimethylamino, diethylamino, mesyl and ethylsulphonyl;

as a free base or a pharmaceutically acceptable salt, an in vivo hydrolysable ester, solvate

or solvate of a salt thereof.
3. A compound according to claim 1 or 2, wherein R? is halo.

4. A compound according to any one of claims 1 to 3, wherein R? is fluoro.
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-C(ONR24)-, -S(Os-, -SE2N(R25)- and - N(R2) S02-;
wherein R22, R23, R24, Res and R26 is are
w0 pabepenrdent |y sel ected from hydrogen or Cl_6aP&ySE20aTiah0620
sis 0, 1 or 2; R8 R15 and R21 are independently
sel ected from Cl1. 4al kyl, carbocyclyl, heterocyclyl,
-C _4al kyl carbocyclyl, -Cl _4al kyl heterocycl yl,
Cl_4al kanoyl C1_4alkylsulphonyl and
c1 4a|koxycarbony| wherein R8, Rl5 and R21
5. Ardepentteadcbidingfto @AE bndd M@dimB R Yo RewRQeia m3|1@m-@étfa‘ﬁydropyranyl or
$@$StltUted on carbon by one or nore R27; and R20 and
~are i ndependently selected from hal o, cyano,
hydroxy, trifluoronmethoxy, trifluoronethyl, am no,
nmet hyl , ethyl, phenyl, cycl opropyl, cyclobutyl
6. fcomiprynd @lChnd)Qg to anpoieydfaiiime | t@smhaanr}aa is hydrogen or C, salkyl,

and eth | sul phonyl ;
WIS CER s GlShaIY, e SR e A PR ot bl €
salt, an in vivo hydrol ysable ester, solvate or
7 golvatedgz?c a salt thereof. 3. A conpound according to
CqRPYndpcceordingda clajm 6pphereinRy|inCrgdkyd. A conpound
according to any one of clainms 1 to 3, wherein R2 is
fluoro. WD 2008/ 002244 PCT/ SE2007/ 000620 92 5. A
8. psampovnl ascerdingite glain 7 anwlereinR ‘6§ methgl.ns 1 to 4,
wherein R3 is 4-tetrahydropyranyl or nethyl. 6. A
conmpound according to any one of clainms 1 to 5,

9. AdcempoundrRécorgingytolciage s, Wheréih ai Heiftuoronfetifier ei n sai d
CL 3alkyl is optionally substituted with one or nore

hal 0. 7. A conpound according to claim®6, wherein R4

1018 céshpSdldiakéording to ﬁlyC&ﬁB?Hﬁﬂn%Pﬁ)og hagkid R° - r@g@}‘l S&O)r-; and

wherein R4 is nmeth corrpound acco
risd &i%n 6, wherein R4 is trifluoronmethyl. 10. A corrpound
according to any one of clainms 1 to 9, wherein R5 is
-C(O-or -S(Or-; and r is 0 or 2. 15 11. A conpound
11.a% campliung aterdihgiowldith 10MherinRRE -Cs0-C(O) -. 12. A
conpound according to claim 10, wherein RS is -S(Or
and r is 2. 20 13. A conpound according to any one of

12.A ddrifouhdtaBeo?dinRE8I S R hefeir R ISOF@ OM%T ris 214 A
conpound according to afdy one
wherein Rs is -C(ONR'") - or-S@MRﬂ) vmmmnlﬂl

13.304, r e ently sel f.rom yd[ ge
A CorfpR oo ARERAGEL %glawase@*@?g MR ReRa brDgr
cl ai s 1 to 14, wherein is Cl_6al kyl or
14. A compound according to any one of claims 1 to 9, wherein R’ is -C(O)NRM)- or -
SO.N(R'%)-; wherein R' and R are independently selected from hydrogen or C;.galkyl.

15. A compound according to any one of claims 1 to 14, wherein R® is Ci.ealkyl or
heterocyclyl; wherein R® is optionally substituted on carbon by one or more R'; and
wherein if said heterocyclyl contains an -NH- moiety that nitrogen is optionally substituted

by a group selected from R'.

16. A compound according to claim 15, wherein said C;.galkyl is methyl, ethyl, butan-2-yl,
butan-3-yl, propan-2-yl or tert-butyl.
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heterocyclyl; wherein R6 is optionally substituted on

carbon by one or nore R14; and wherein if said
whedoernexycl yl contains an -NH noi ety that nitPOOEERONE000620

optionally substituted by a group selected from R15.

30 16. A compound according to claim15, wherein said

Cl _6alkyl is nethyl, ethyl,gputan-2-yl, butan-3-yl,

propan-2-yl or tert-butyl. WO 2008/ 002244

PCT/ SE2007/ 000620 93 IT A conpound according to claim
17.15 cap@indianectbing whrelami 15 @d14n RS, @hefifdaid hdtsrosRIA G &kcted
e from HDIE;‘{)E | i nyl, homonorpholinyl, piperidinyl’, ~ .

OBYFPIBRP 1Y) &Owog%%?h%ﬁlyplp%ﬁhpﬂs Avirelidinyl, azetidinyl, piperazinyl, ,
horOPIBEH B iaddl Qﬁﬂppiperazinyl. 5 18. A conpound

accoré?ﬁ% toH%%ggﬁg?7, wherein said heterocyclyl is

sel ected from piperidinyl, pyrrolidinyl, azetidinyl

| perazinyl . 19 . onpound.accordi ng.to claim 15,
15 20 o BRRRHRE Pl Sl FRRAT i R Sl
pipeddibyicypiolldinyheszetidiaylahy bipsfdinii. N- (CL_6al kyl ) 2ani no;
wherein R14 is optionally substituted 10 on carbon by
one or nore R20. 20. A conpound according to claim 15,
19. W0 €38 dtnBRhecdr ' BGyEl &; ' is
opt | ol?lal Iy Su%igﬁtﬁﬁ%ugi%ﬁfhg%?tgn9%@1_%}]1? "rsﬁ aﬁ%r%é'ﬁ%a’
carh@yolyl, haterastrplyLiand MAE(H dilligl)pmimn ywheretn R icbtiomsllyl substituted

[ ihso Cl4al kyl, and wherein R8 may be
oo St el

opt1 ona i tuted on carbon by one or nore R27.
22. A conpound according to claim20 or claim 21,
erein R27 is hydroxy, halo, efhoxy, nethoxy or ]
20 éﬂ‘é‘}’i’%".uné Gc‘é’é‘fmgs}/"c%ﬁﬁb% WhsKeER ditnGi-lva Ay cashieyele; wherein

RG4 gptivhally §ubs@idicd YARERIOA b lond 6ARbae Of X2, X3 and X4
is@%el ec}t,ed fromN, tl(ﬁ)e gtrhler tv\r/oe X2, X3 or X4 are

i ndependently selected fromN or C(R. 25 24. A

di | aj.m 23, in X3 .00 X4 i .
21. S0P BEEALAL R Bnf P UTIE o MICH B i R 2oy ol
wherbieRSimayRe dpsiohsltyr @ eiutedreh bytbon b bihd drupsemET hyl

trifluoronethoxy or halo. 30 26. A conpound accordi ng
to claim?25, wherein RO is hydrogen. 27. A conpound

22. ACEAPIIRG adcBrdih Mo Bl AR 20 | fh {295
2008/%82224 kA %%%‘%ng‘gﬁer% 19 iRy hald Rthoxy,
methoxy or phenyl.

23. A compound according to any one of claims 1 to 22, wherein at least one of X2, X3 and
X* is selected from N, the other two X2, X> or X* are independently selected from N or
C(R?).

24. A compound according to claim 23, wherein X° or X* is N.

25. A compound according to any one of claims 1 to 24, wherein R’ is hydrogen, methyl,

triftuoromethyl, trifluoromethoxy or halo.
26. A compound according to claim 25, wherein R’ is hydrogen.

27. A compound according to claim 25, wherein one of R’ is halo.
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28. A conpound according to claim 27, wherein said
halo is chloro. 29. A conpound according to claiml
w@eooslaa2m 2, wherein 5 R is a group -Rs-R6; arCT/REXD7/000620
one of X1, X2, X3 and X4 is selected fromN, the other
three X1, X2, X3 or X4 are independently sel ected
fromN or C(R), provided thay not nore than two of X1,
X2, X3 or X4 are selected fromN, R2 is halo; 10 R3
is methyl or 4-tetrahydropyranyl; R4 is Cl_3al kyl,
wherein said Cl_3alkyl is optionally substituted wth
230N nor e- hg) o; ﬁgls selected from-0-, -C(O)-
8-%681)“60“@ ae%@?meﬁfai im 27, glgyein sajh halo SophipR1 2) - -
wherein R1' and R12 are independently selected from
dr ogen or Cl_6al kyl and said alkyl is optionally
2951§lﬁgmpoluxdwcqy§merﬁ@clenn fror elaiRl 3, wimlein is 2; is R6 is

1 Y 6. heterocyclyl; wherein R6 is optionally
Rg}ﬁg’%ﬁ it{ g ’on carbon by one or nore R14; and wherein

at fiefist 9a¢ of Xi]efXé; Xii‘adﬁll ¥4 is celvdtad REmaN thd\lkﬁlerrfﬁfeéw Kh 3 or X* are
. |tro?t§g onaII substltuted by a rou ) s
independeRbesetacisd 9- Biptidegdhat mtm%ne@anmwn of X', X%, X or
X*of ftdcrd fonprn hal o Cl 6al kyl , carbocycl e,

N, N-(CL 6al kyl ) 2am no, heterocyclyl and 20

R’ gshadil koxy; wherein R14 is optionally on carbon by one
_4dal kyl or carbocycle; wherein

3 i S
R %IB%@%E?Q%%@?’?W” tituted on carbon by one or
R* m@aﬂ?zlz whareth ﬁ?&candcyﬂ?fgop@bﬂanymdsaﬂma@ Wiﬂh)bné %£ ﬁ%ﬁeqs;’alo

f et hox and )
R R R oMb g (O MR Mo e SGRN(RE)awherein
1 2
RS0 e ) ASLe om0 ORI RS
optiargby srhsbitadypyswk ot otk RPand Nissk, C(R), provi ded that

R RS RS USSP ool P g S B
moreth');ngﬂabﬁeyd:m B 036G0R2 ééhtﬁﬁ‘ér érﬁ@&@-%éi@%&ﬁgt(hltr&%n o
opt%osnaﬂ}%u?stit%{ed_b§(a%roﬁp §aer1]edcte_d fro N&lfng) and ris 2

R’ is hydrogen or halo;

R is selected from halo, Cy.salkyl, carbocycle, N,N-(C.salkyl),amino, heterocyclyl and
C1.¢alkoxy; wherein R is optionally on carbon by one or more R?;

RY is Cisalkyl or carbocycle; wherein R is optionally substituted on carbon by one or
more R27; and

R?® and R? are independently selected from halo, methoxy, ethoxy, and phenyl.

30. A compound according to claim 1 or 2, wherein,

Rlisa group —-R>-R%;

at least one of Xl, Xz, X2 and X* is selected from N, the other three Xl, XZ, X3 or X* are
independently selected from N or C(R”), provided that not more than two of X X2, X3 or
X* are selected from N;

R?is halo;

R®is 4-tetrahydropyranyl;

RYis Cizalkyl;
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R6 is Cl_6al kyl or heterocyclyl; wherein if said
heterocyclyl contains an -NH noiety that nitrogen is
wopiosomaikd y substituted by a group sel ected frper/&12907/000620
RO is hydrogen; and 5 R15 is O _4alkyl. 31. A
conmpound sel ected from
5- Fl uoro- N-[ 5- (et hyl sul f ongk) pyri di n-2-yl]-4-[2-nmethy
|- | -(tetrahydro-2H pyran-4-yl)-
1H i m dazol -5-yl ] pyri m di n-2-am ne hydrochl oride; 10
R’ Az.€(OYon-Stoy! a B-SONE'®rSmlif-5s 4| uor o- 4- [ 3- net hyl - 2- (tr
¢l. f Luoromet hyl )i m dazol -4- ) ]
R'¥ me?ﬁ%?‘d‘i'eﬁ‘i@‘ﬂﬁ}]l' Whereip phaeiddiaterocygly]l gentping amaVH- moiety that
ni 1 ; 15,
g B e Mg o group splected fram R 5

R’ igiyjdrageny andr o- 4- [ 2- met hyl - | - (tetrahydro-
12H-py -4-yl)- 1H i m dazol -5-yl ] pyrim din-2-am ne
Rﬁ?&?ﬁ%ﬁlbri de;

N-[ 5- Chl or o- 6- (pi peri di n-1-yl carbonyl ) pyridin-3-yl]-4-
, 2-di met hyl - 14 i m dazol -5-yl)-5- 15
31#%‘%‘&91“&#8‘1@%@% ne hydr)c;czﬂ ori de;
) el T A pefipel ) .
S e B S SSERBE e 5
1 Hyipidazpl &y pytmidil-pyaniing Igidnochlaidiene hydr ochl ori de; and

AR Pl B Al
yl]ﬁyrjﬁ_n)iirﬁ}l-&glaﬂﬂoﬁwﬂg@ﬂy}ggﬁeﬂﬁhbrie;ﬂydﬁ%ﬁloﬁaey| ] |to_yri Irr: di n-2
- ami ne rochl ori de; or_other pharnaceutica
NSRSt LA ion P i W AR - et 1-ttrahydro-
2 Wg-ﬁﬂrﬁﬁﬁﬁQ-Sf-ﬁﬁg}i idin-2-amine h droclg}oride;
ul't J e

- Fl uor 0- N-[ 6- (et hy onyl ) pyri
N-[5yhlomp-G-(pipasidingl -yldarbopy Ry idiny-3rybl- 2, pyliracth - W-jmidazol-5-y1)-5-

ﬂuﬁ%ﬁ%%a@%wﬁ%éﬁ%g%?pér gg} Eel 3?) car bonyl ] pyri di
N-[6-Chlyro}6-thipe2idine 1 Hy¥darBon{ )@k idah 3 §1105- fluoro-4-[ 1 -methyl-2-

(trif DD A ihidaael Sy paionidin. 2 athind hydrochlovide: and e
N—[_ﬁg?}{l&zl?)ﬁelﬁgbﬁdﬁi- ?—?{%ﬁﬂ?g&l&%ﬁf{)@&@-ﬁ%ﬂh&ﬁﬂ-tlq{.t&fa%ilaljo}ZH—pyran—
4-yDr3-gyiflagromethy])- Wiitidnzbddep ifripdidipy2 amind hydieldntides ;

o %%f%ﬁééﬁ%%lg%gﬁfﬂ (lzc[eﬁtﬂﬁl%t% ﬂ%o@%e)e %{e:g?ﬂreg‘f‘ﬂ}dr 0- 2H pyr an- 4-

30 ylI')-1Him dazol -5-yl]pyrim di n-2-am ne;
32%2"%3?’81)%@%%%9#&?%?” g% (tetrahydro-pyran-4-yl)-3Him
5-Fg%%1¥g%gi%tﬂ8%%}6m;§%ﬂm%-&}11-41[;1%%9@1-(t\é‘EPal?y%Pcﬁéﬁ%?a‘h44-yl)-

1 H{midagelorplmyrinzidine-Amine3- (t et r ahydr o- pyran-4-yl ) -3H i mi
5-FRRFEN- (- ibiBLShiR 1251 adbond Bpyridin-2-y1}-4-[2-methyl-1-(tetrahydro-
2H-pyran-4-yl)-1H-imidazol-5-yl|pyrimidin-2-amine;
5-Fluoro-N-{6-[(4-methylpiperazin-1-yl)carbonyl]pyridin-3-y1}-4-[2-methyl-1 ~(tetrahydro-
2H-pyran-4-yl)-1H-imidazol-5-yl)pyrimidin-2-amine;
N—[6-(Azetidin—1-ylcarbonyl)pyridin-3-yl]-S-ﬂuoro-4-[2-methy1—1-(tetrahydro-ZH—pyran—4-
yD)-1H-imidazol-5-yl]pyrimidin-2-amine;

(6-Ethoxy-pyridin-3-y1)-{5 -fluoro-4-[2-methyl-3-(tetrahydro-pyran-4-yl)-3 H-imidazol-4-
yl]-pyrimidin-2-y1}-amine;
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met hoxy- pyri m di n-5-yl)-am ne; N-Butan-2-yl-5-]

[ 5-fluoro-4-[2-nethyl-3-(oxan-4-yl)imdazol -4-yl]pyrim
WO gooso@2yd | am no] - N-propyl - pyri di ne- 2- car boxareT™eE2067/000620

(3,3-Difluoropyrrolidin-1-yl)-[5-[[5-fl uoro-4-[2-nethy

| - 3- (oxan-4-yl)imdazol -4- yl]pyrimdin-2-yl]

am no] pyri di n-2-yl ] net hanoneg

[5-[[5-Fluoro-4-[2-methyl -3-(oxan-4-yl)imdazol -4-yl]p

yrimdin-2-yl] amno]pyridin-2-yl]- (3 -nmethyl- | -pip
59:'%&2614)-!:2%&& ON@etrahydro-pyran-4-yl)-3 H-imidazol-4-yl]- -
{ orop‘l F y ?YS (gx)an 4-yl)i m}élz]:\;gjlﬂmélldu)lllz]yl} @
mqthmﬁycnyr]mz it ﬁlmaﬁ@r}e,wnet hyl -N- 10

N- Fg&ﬁ ?gylislﬁg rﬂgl}égé ? P ict yl%f(g%aﬁ‘yﬁﬁmdazo1-4-y1]pyrimidin-2-y1]amino]-
N-p](opx]apyriﬁlil}d—z—barbdmﬂe4 yl ] pyrl m di n- 2-yl ] am no] pyridin

6P trbn R T s L RS S BB R4 o

yl]ﬁ?ﬂmﬂhﬂb i ncﬂ-n YL pydihabAE n- 2- Yl ]
am noj i di n- ] met’hanone; 15
[5-(4- @u@ryr%[%@p@zl gr(q xapt4-y1)igri§azsl-4-ylipyrimigif-2-yklemindlpgidim2-yl-

I i mdin-2-
St ayﬁﬁ‘l% %éﬁlaﬁgfyﬁy] ]rrg%/rhlanmonlen N-Ethyl -5 -[ [5
5- [-[5-{Fhmrc9442 nﬂeﬂayh%t—dmytm 3—yl)|1n].11dazol 4-}g]pyr1;n1d1|1112—y1]annni)] ]l\\rl- -methyl-N-
ol -4 rimdin am no
pr?ﬂgf}%é?ﬂ'pé’r’élﬁ “pyfat Xﬁ‘@“%%ar ggxam de; d
[5[B=it&oH- %Din@thﬁlt B%oﬁﬁmyl!)mﬁda(zepﬁ@?t]ﬂyﬂﬁdﬁ@%&mﬁpyﬂd]um—yl]-

yrimdin l] amno]p%/rldln

[41(‘iﬂ5?r;9ahfrncr;brb Piperd brthanone;
(41Eﬁ1y[1r§ gergiﬂ%q ))fi £s- ng fITj%}A“X'[z i @%%Qf%aﬂl@b{}}ng%q - AV iaino-

pyridin-
yl]@mrp»ﬂpypaim—Z—yj/]Itrmt}meoml n- 1-yl ) met hanone;

(4 % HIQS}P%L‘%S;}I )Ilgl[‘:{ ﬁgrﬁet ?(K'Ifl [g-nge%?lg (oanrLA ymml%ezlzocll-f-‘ryﬁ/py]ri%din-}

yl]dmﬁfo%&idnﬁz wﬂ]n@wahgwe 2- car box am de; 25
erldl [[5-fluoro-4-[2-methyl-3

N-lg*(héfkéﬂil;54ﬂ@qr9>14nﬁ2da~ztgy ?&(oxyn ]4@gl)amrﬁaa¢lrﬂ PHgArjmidin-2-yl]amino]-N-
h
@P{‘ 3}1@&&%}1&'{)%%{%&@%' ago?gxan 4-yl)im dazol - 4-yl ] py

[5-1[[5|=ﬁ 1ubrn—42[2y1h]:thym-(m§anm PHimidazol-4-yl]pyrimidin-2-yl]amino]pyridin-2-y1]-

[ d| ne- 2- car boxam de;
(1-@"{1?;@%@%}0 S34- [2 met hyl - 3- (oxan- 4-yl )i mi dazol - 4-yl ] p

[5-YI5LFThcto 2 (2=t bthID3 {éXaBYL {IGtinidaZo V4V Hpy8nidin-2-y1]aminoJpyridin-2-y1]-
(4- met hoxy- 1 - pi peri dyl) net hanone;
(4-Reoprg tyimpprpzingl-ylypefhanape, et hyl - 3- (oxan- 4-yl )i ni dazol

St Il B 5

d1propan-2-y1—pyr1d1ne 2-carboxamide;
(2,6-Dimethyl-1-piperidyl)-[5-[[5-fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-
yl]pyrimidin-2-yl]amino]pyridin-2-yljmethanone;

5-[[5-Fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-yl]pyrimidin-2-yl]amino]-N,N-
dipropyl-pyridine-2-carboxamide;
[5-[[5-Fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-yl]pyrimidin-2-yl]amino]pyridin-2-yl]-
(4-methoxy-1-piperidyl)methanone;
N-Ethyl-5-[[5-fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-yl]pyrimidin-2-ylJamino]-N-
methyl-pyridine-2-carboxamide;
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[5-[[5-Fluoro-4-[2-methyl -3-(oxan-4-yl)imdazol -4-yl]p
waq riosioed2mt 2- yl ] ami no] pyri di n-2-yl]- (4-nethyl - PCT/SE2007/000620
- pi peri dyl ) met hanone; (4-Benzyl pi perazin- |
-yl)-[5-[[5-fluoro-4-[2-methyl - 3-(oxan-4-yl)im dazol -4
-yl ]lpyrimdin- 2-yl] am no] pyridin-2-yl]nethanone; s
(4,4-Difluoro-1-piperidyl)-[5-[[5-fluoro-4-[2-nethyl-3
-(oxan-4-yl)imdazol -4- yl]pyrimdin-2-yl]
[5-4ISHFlagpy4-[ BinsthP- Y drm i Aianizol-4-yl pyrimidin-2-yllamino]pyridin-2-y1]-
5-f1uoro-4-[2-net hyl - 5 (oxan- Xyl)lm dazo

N Benavl S (]
(mefixh rpetidyDgierhanons: | ani noj - N
(4@69%%‘11)31%&’15 IDM5 [ﬁ[[@ﬁﬂu%r& ATDNAY € oxi-h-y1)imidazol-4- -yl]pyrimidin-

-yllammcpﬂpmm}mjzryﬁmlmona, yl ] pyrimdin-2-yl] am no]

¢ ?Qﬁlﬁﬁ{”ﬂy L RTIE S Slearbskaneme: 4-yRinidezol-4-
yl]bﬁnﬁidm}@@d]ﬁnﬁ&pﬁtdﬂr}@ﬂddﬂi@ﬂﬁne’l yl)imi dazol 4-yl]pyrim
d|n nol pyridin-2-yl]- (4-fl uoro-
%[E{/b ﬁhérm?féyl- ‘Eaéﬁzx}}lmll@aét’llﬂrb’]—]wf[mldln-z-Yl]amlno]-N-
prc[p'én-fZL}Hq{ dﬂlebzca?f%

oxan- )im dazol 4 “yl ] pyrimdin-2-
3- [i/ fh‘ﬁfm@i[ }dnl-ﬁe(ozamé-wbumdm@é-yl]b&nmldm -2-yl]amino]-N-methyl-N-

1.yl)-[5-[[5-fl 4-[ 2- met hyl|
(T%ﬂ??rgﬁ"lﬁ’y}{lb?‘ D hdeyyl)] |[oyr|[En din- 291 ]
[5- E{ﬁ}Him}rlpw [Mﬁhﬂ*}ﬁd};{ﬂ)ﬂ@{ﬂ[&%@%z?l -4~ yl]pyzlnrfnéhn- -yl]ammo]p(yndln-Z—yl]-
met uor o-
(4- Hié’%g?‘?ﬂ%‘%ﬁ%‘? 12?“9%{‘} spyrimdin-2- yl]
P]%/’ ééﬁl}gg?[gy 5’1119156[4 E’Z-ﬂl@fh@/l@ %}%2)8@'215 3@9&01 Aclj gggyrnzn ]il]zp
YUVFHW\ER}’iﬂﬂmz %ﬂqﬂamanm}qoyrl d| n 2-yl] 20 _
T I AT A A
yl]yyrumddl-ll—yﬂamin]o];@zmdﬁiii-pﬂhieditaﬁor%' yl']-
a
Og’%%ﬁg{ ?1% énﬂw%ﬁgigesztbﬂr%f@ﬁﬂ-%d)(l@;d@ﬁom-yllpyrrmldln 2-
yl]ﬁﬁi‘ﬁb] A ﬁfbﬂ;}ﬂ)b@lhﬂﬁl@izncagboxﬁhﬁd

am nol pyri‘di he- 2- car boxam dé; 25

[5- Hﬁ@@@ﬁd@ﬁw@ﬂﬁa@xmﬂ “yimristabylH4-plmpiphijling- S Eminbolpgridind2-y1]-
4+ %ﬁu&g‘%ﬂ%@ﬁa&%ﬁqfa TREBARDS. y1 1 ani no] pyri di ne- 2- car bo

[5-M Silubeo-4- [Q&n&h}ﬂlmmyh-yljlmldazol- -yl]pynm1d1n—2 yl]am1no]pyr1d1n-2-yl]—
erld IE 5-fluoro-4-[2-nethyl -3-(oxan-4-yl)i
-ippinatiy 5 2-y1 ] i
N, NADidUN BY [T 5 HhuBros- -Héﬁfgh@- -4-YBHiiMA701-4-y1 di-2-
’Ni di!1%]1‘Iﬁlgoro4[gi yl 3(oxg§ ﬁo r%]ggrgl“ﬂ yl ] py
yl]afimmlﬂwﬁdlze -23prbpkjmifdeno] pyri di ne- 2- car boxyl at e; (
[ 5, [ fl Uor o= 4 0X
N- (é\ﬁﬁ’f Hllly rhnyd 2,22 m%ﬁlx F gn%y?l) 5[-@? ﬁlu%ro T2 [2 mL%y{n!? -(o an 4?
yl)1m1dazol -4-yl]pyrimidin-2-ylJamino]pyridine-2-carboxamide;
(3,5-Dimethyl-1-piperidyl)-[5-[[5-fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-
yl]pyrimidin-2-yl]amino]pyridin-2-yljmethanone;
Methyl 5-[[5-fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-ylJpyrimidin-2-
yl]amino]pyridine-2-carboxylate;
Azetidin—l-y1—[3-chloro-S-[[5-ﬂuoro—4-[2-methyl—3—(oxan-4-y1)imidazol—4-yl]pyrimidin—2-
yl]amino]pyridin-2-yl]methanone;
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yl'] am no] pyri di n-2-yl ] met hanone; WO 2008/ 002244
PCT/ SE2007/ 000620 98 [ 3-Chl oro-5-]
WO 2eoBloemnp- 4- [ 3- (oxan-4-yl)-2-(trifl uoronet hyl pCTHEERATI00620
-4-yl ] pyrimdin-2- yl]
am no] pyridin-2-yl]-(4-methylpip
erazi n- 1-yl ) nmet hanone; [3-Ch§oro-5-]
[5-fluoro-4-[3-nmethyl-2-(trifluoronethyl)imdazol -4-yl
] pyrimdin-2- yl]
[3- @l‘ﬂoﬁﬂ]i-mﬁf fhakiro-42[3y(okar(-4-y1yed- (il dro@e @) inida oI W R T ARSAS2-

Yl]%@][nelpéfﬂ%r?r-a Ix{4-roshdpiperasipt ypymethaneng. yi ] - 4- (1, 2- di net
[3- buiorolbb[gﬂﬂﬁi&a al [3%&&1}1 Bitri flhéi‘@ﬁl@fi‘%{rf)gﬁ'ﬂd?zloﬁ' 4§r‘1ﬁ§hﬂﬁdm-z-

H1m d
yl]qr@nplpgznmz»rylmﬂmmmerazml “Y)habatbeay!| ] pyri din-3 -yl

M P e D idp oy - ey iR 4

ﬂudrpﬁylﬁhfdiﬁib—)ahnﬂd"l-l m dazol -5-yl)-5- 10

4 {éﬁ? rinidin-2- N- 1% 5 ' ' o
(Lertige ybl{fclﬂnﬂ@ez@hﬁyar%ﬂmr {@{(mpetbdpivsrazitt byr i di n- 3
yl)CMonbEpfndlﬂuﬂﬂ VR éllﬁlinel m dazol - 5

| uor opyri m di n-

N- [{55AF13tLdbm13)-Y4ce{r®mﬁthyh10®pymchnf3ajﬂjﬁd{(b,QflymanhymHhﬂndilzbll-ml) 5-
m di n- 2-yl 6-

ﬂuﬁ@éﬂkm@ﬂ#;larr%%/ghyl )-pyri )él 31 3[ yl] (gm ne; 15

N- {(secmmgguhéthﬂpipewm uynca%baﬂy)]p&rﬂmﬁbugqm @2k &ndeBiyhy b=

t d
lmlg?ﬁ%i{g : ag] %1“§T%P%{??({]%2Cﬁnﬁn% yl} -amine; 5 - [[5
& F‘FE’&*’;‘%‘” Kb e S T RS T
(pr(gqqpﬁoylsulfony )-pyr1d1n—3-yl] -amine;

R P T R E ot AR e by ars

imidavottaz b} pyirrrmﬂilpzl—lyl}narﬂlhél; 2- 2 O
sul f onam de:

S O S e SR gy o ssipidin Bpsllamsingl-
N(Q@a%ﬂﬁoweﬂh Bwﬁdﬂléilz@u@or%nhde[tS (4- methyl - pi per azi ne-

In-3-yl]-amne; as a free base or a

N ’M’H H’f*ﬁbﬂeﬁiE/[H%M%Vh}dée(@mmwé—Mkithydmnemol 213 Bimidin-2-
yljat ggﬁ % 1 ol Qhiqul.ati on conprising as active
I ngr

Rer ape? Gt cal | y effective anmount of a
{5- Elunmﬁutmnﬁthym{{tdﬁgh;tcﬁo@mnmnﬁ)-@H—ﬁh@dzﬁm%rl]tlﬁ/n%ﬁdinm-yl} [6-(4-
aci at.i on maceuti cally acceptable
metgilcl?lﬁ?r%ﬂflgl S&?W”s?@‘{’)‘? SHreAes. “34. A conpound as

as adRfeibA&Sor AP IRARYa RO a@éegta@'fe stk for use in
t her apy. 2008/ 002244 PCT/ SE2007/ 000620 99

33. A pharmaceutical formulation comprising as active ingredient a therapeutically
effective amount of a compound according to any one of claims 1 to 32 in association with

pharmaceutically acceptable excipients, carriers or diluents.

34. A compound as defined in any one of claims 1 to 32 for use in therapy.
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35. Use of a conpound as defined in any one of clains
1to 32 in the manufacture of a nedicanent for
w@e@spoion and/ or treatnment of conditions assPCI/SE207/000620
with glycogen synthase kinase-3. 5 36. Use of a
conmpound as defined in any one of clains 1 to 32 in
the manufacture of a nedicgpent for prevention and/ or
treatment of cognitive disorders. 37. The use
according to claim36, wherein the cognitive disorder
D0 M T Coan LLve. I moa T e (VDY) g, ekt ofp
: gnitive | npairnent , Age- Associ ate
m%ﬁ%ﬂ‘o%?fﬁﬁ%’éw RBHPT resiment of gepditrens &ﬁ@elagségmh glyeogen
syhB&sk ks ARCD) or Cognitive Inpairenment No Denmentia
(CIND). 38. The use according to claim 37, wherein the
di sease is Cognitive Deficit in Schizophrenia. 15 39.

T, e ing.to,claim37, wherein.the denentia i
36,08 SRR RebRLR B e &S 1gp 22 Brordristite of
meditaméitefotisrevation had/btréAmenhtdif Bdghitiveigr&dr) t he

denentia is Frontotenporal denentia 20 (FTD),

Front ot enporal denentia Parkinson's Type (FTDP),
37PT1R41sE §§do_¥cﬁr&§ WRIARS, GkreiP@b %é/%ﬁt]f\%lp aisa)égérqgaeg{l%iﬁféég%‘itive

Ni emann- Pi ck™s Di sease, corticobasa ener

Defieig imBahizophieaiar(CDF) Jviid Cobijive mpidment (ACH 8k Astioacd

s TR0 BRSSP AR A B oSSR comncve
ImpairetirentiNo Deasatih (CINI®MENt i &, Par ki nson' s Di sease (PD),

post encephel ati ¢ parkinsonism denentia wth Lewy
bodi es, HV denentia, Huntington's D sease,

38 1Rk ARBEdIng RI@4iRl 375 GhBleRShS dfs%?és’ %{:@ﬁt@v&: IR

di seases (MND), Creuztfeld-Jac ease or prion
Schirephzepéss. 30 42. The use according to claim4l wherein

the dementia is Al zheiner's Di sease. WO 2008/ 002244

PCT/ SE2007/ 000620 100 43. The use according to claim
39.3lhe usharceiding 1437, S/hemint the delatray i94ssbdifediviBASErofibrillar
¢ E{?O @gf?smn of Al zheinmer's Disease. 44. Use of a
an r?% $'®8s defined in any one of clains 1 to 32 in

the manufacture of a 5 nmedi canent for prevention

and/or treatnment of attention deficit disorder (ADD),
40.gkheaing pasardingetoictdim 3y pberaint the demendin soFdatotdiioriD)dementia

f j I S0 .p4b. The use rding to claim
) B R iR s TERGEAL T o pbeapptanicear
palf @SPYick’s Disease, Niemann-Pick’s Disease, corticobasal degeneration, traumatic

brain injury (TBI) or dementia pugilistica.

41. The use according to claim 37, wherein the dementia is Alzheimer’s Disease (AD),
Down'’s syndrome, vascular dementia, Parkinson’s Disease (PD), postencephelatic
parkinsonism, dementia with Lewy bodies, HIV dementia, Huntington’s Disease,
amyotrophic lateral sclerosis (ALS), motor neuron diseases (MND), Creuztfeld-Jacob’s

disease or prion diseases.

42. The use according to claim 41 wherein the dementia is Alzheimer’s Disease.
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i ncl udi ng acute mani a, bipol ar depression, bipolar

mai nt enance, maj or depressive disorders 10 (MDD)
WO pBek2my depressi on, maj or depression, nood PCT/SE2007/000620

stabilization, schizoaffective disorders including

schi zophrenia, or dysthyma. 46. Use of a conmpound as

defined in any one of clainmgpgd to 32 in the

manufacture of a nedicanent for prevention and/or

treatment of Type | diabetes, Type Il diabetes,
439TRDRela6corlifig REHERPST, Rdherddh BR]SE Riin ﬂ{éfdewtﬂ%disease

di seases or cancer. 47. Use of a conpound as defi ned
Progressiop obidzhsimerisdPisenss. to 32 in the manufacture of a

medi cament for prevention and/or treatnent of bone

rel ated disorders or conditions in mammals. 20 48.
44THee efseconfpoand angedimad inesiydat of eldinsnl @32 in e winudicdirs®f a

.to 32.in the manyfacture o e
i TR R4 oBER LR Q5P a0 bR ADD), attenion
defTBIRPeSactitdy dﬁ&ﬂeﬂ@ﬁ)@b & repeLnthragsdescribed in any
one of clains to 32, in the manufacturing 25 of a
nmedi cament for increasing bone formation in nmanmal s.

455?h Jéa%ié'b%ﬁnggo aaﬁ;ﬁ) %ﬁgeu? e ?fggt{‘}ebcﬁs%r s grmﬁaPog%%glﬁ?rder

emanu rmn

indlading amnt&amsmm,gnpxﬂmwe@smn tquarfnmmﬁanea adj o/ dupredsive dlsorders
use of . a

formation in
Nﬁ%ﬁp‘aﬁmﬂnggw@?&% mﬁﬁprswnoﬂl@%ﬁta iggtie. sehizgasfeetive
didob®RrdmBluiRg keHikdpiren?d, oRdysRfinGaMENt for increasing bone
m neral density in a mammal. WO 2008/ 002244

PCT/ SE2007/ 000620 101 52. The use of a conpound as
46d@§é:c¥f abc%ﬂl oﬂndf"gky (%e%gd ﬁmf oﬁ% rc‘f?cl 1rr‘isol 1% 2 ﬂl l?he rpﬁnufacture ofa

manut act Ut I ng or reducl ng
madmnxd;etﬂbepmf/erftmacahdl/betrea'amantrm Mypé I diabéis, ﬂjj’i@lluﬁa&)e&é, dabetic

as. described iin any one of clains 1 to 32, in
nﬁ?ﬁggﬁ%ﬁ@?ggﬁdP Wﬁnm6¥y§ﬁﬁ§ ULARHT- for enhanci ng
fracture healing in a mammal. 54. The use according to
any one of clains 35 to 53, wherein said manmal is a

4Tnseef a coppowal aSAdqﬁ@@Mdanafong pEdclaimsi lofe 3arin thermanuasture nf a
e%icaﬁﬁﬂfjfgf bx%@éﬁi%ﬁ%ﬁ&/‘oﬂrg myz\ﬁt ol?bgl!ley I%P%&PdlSO%‘Hé}g hféo%dltlons in
onprising admnistering to a namnnal ,
manmodlsidi ng hunan in need of such prevention and/or

treatnment, a therapeutically effective anmount of a
conmpound as defined in any one of clainms 1 to 32. is

485bhe e BBL BOEp&IndRE B¥RIHAI iR BnPHist (Fcldifng 2468 n @E manufacture of a
cognitive disorders, conprising
medicament for prevention and/or treatment of osteoporosis in mammals.

49. The use of a compound as described in any one of claims 1 to 32, in the manufacturing

of a medicament for increasing bone formation in mammals.

50. The use of a compound as described in any one of claims 1 to 32, in the manufacturing
of a medicament for increasing cancellous bone formation and/or new bone formation in

mammals.

51. The use of a compound as described in any one of claims 1 to 32, in the manufacturing

of a medicament for increasing bone mineral density in 2 mammal.
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adm nistering to a mammal , includi ng human in need of

such prevention and/or treatnent, a therapeutically
we@bdosooa2we anount of a conpound as defined i n BEISERNR7/000620

of claims 1 to 32. 57. The nethod according to claim

56, wherein the cognitive disorder is denentia, 20

Cognitive Deficit in Schizoppbfenia (CDS), MId

Cognitive Inpairnent (MCl), Age- Associated Menory

| mpai rment (AAM ), Age-Related Cognitive Decline

(ARCD) or Cognitive Inpairement No Denentia (ClIND).

58. The nethod according to claim57, wherein the
52¢Theuseof p sompejidiasdescobed i @1 anyione opglaigashl toGighinethé manggcturing

ofyfﬁecﬁ@hgﬁfjfoﬁ% &Hgﬁﬂzlﬁ&d g rl?%%rrwang i Jjhe denenti a

I'S assocl ate neur o pathologles.
30 60. The nethod according to claim57, wherein the

d ti ' Fr ont ot X | d t] . (ETD . .
3T B oD SR T AP R b A0 HEO A Sairgeto/ By pspe mamufacturing
of R AERhIRr SARhENY Ghedfe NARIFORY RARA4H

PCT/ SE2007/ 000620 102 pal sy (PSP), Pick's Di sease,
Ni emann- Pi ck' s Di sease, corticobasal degeneration,

ST i) ) BT BT B 6

dementia is Al zheinmer's Disease (AD), 5 Down

r vasc ntia ar kj nson' s ease,(PD
55 R e nd ety of OB B Scied B AR poges
syBiBede9&naséB Ve oheiR iyl sdmikibtetih @t 0fafmb), $RAKEag human in need of
anyotrophic_ | ateral sclerosis (ALS), nbtor heuron

sugfi Rieuenbion prip) treatineniz4 theragewiselbpeticctive amauns ofe cpmpeymd as
(hﬁhéﬁﬁ%ﬁ§oﬁ;@g§gnm]q83gethod according to claimé6l,

wherein' t nmentia 1s Al zheiner's Disease. 63. The
nmet hod according to claim®6l, wherein the treatnent IS

int ay of. the disease res lon
S shporE e e S oF 1R AP SoRHGR dsPs e merhe
adﬁﬁhﬁét@ﬂing to@ahaRmaI, ﬂcl@iﬂg&ﬁﬁﬂa‘ﬁﬁn dedd dFisticiihre Xntish at B eatment,
ttention deficit h¥peract|V|ty di sorder (ADHD) or

a th?fﬁléeéltlr?%f effesrepanant ebhenmpauad andefingr & amyi ong of elairas 1 to 32.
manmmal , i ncl udi ng human in need of such prevention
and/or treatnent, a therapeutically effective anount

57oTheamethngh aecortiizgs tochddimrtegd wheremniie oaswmk didoadarss dententid 2.

20. 65 hod ing to cl V\/n th
CoiRRRPebe i Sier @t G LI e COptts fiaimiuat Afinh e
As36didted NRogy InipaR@hent (AEPIE 3\@?%1%&& @@%ﬁgﬁlgédﬁh@ QAREP) or

maj or _depr essi ve dlsorders
CO@@BW@%@P%Wm%N@P%BF%W nmood st abilization,
schi zoaf fective di sorders including schlzophrenla or
dyst hym a.
58. The method according to claim 57, wherein the disease is Cognitive Deficit in

Schizophrenia.

59. The method according to claim 57, wherein the dementia is associated with

neurofibrillar tangle pathologies.

60. The method according to claim 57, wherein the dementia is Frontotemporal dementia

(FTD), Frontotemporal dementia Parkinson’s Type (FTDP), progressive supranuclear
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25 66. A nmethod of prevention and/or treatnment of Type
| di abetes, Type Il diabetes, diabetic neuropathy,
w@bmpmaiza4 i nfl anmat ory di seases or cancer, coP@EI/SBEINT000620
adm nistering to a mammal, including human in need of
such prevention and/or treatnment, a therapeutically
effective amobunt of a salt ggppound as defined in any
one of clainms 1 to 32. 30 67. A nethod of prevention
and/ or treatnment of bone rel ated disorders or
pafs9 TP H)! PIBR’s DRQARY, NedrthnABlBl 8 IDRdeid, B&HtikShasal WP atioh, Rraumatic
need of such preventlon and/or treatnent, a
braip énjeydTBDeadpyentiamigilisiiee. anount  of a sal t conpound as
defined in any one of clains 1 to 32. WD 2008/ 002244
PCT/ SE2007/ 000620 103 68. A nethod of prevention
61alihk method edbrdbmng toaﬂalmmwmreﬁsths denemiaiis Abjeimer’s Disease (AD),

adm ni.sterin to a y eed such prev ntlon
Doyrsygfroptee s mdewahﬁglse 1spape Spberiiybe
paﬁﬁns%nﬁfﬁn@é?hﬁﬂa athdessy bR, Hiy ﬁ&ﬁexﬁﬁeHﬁﬁm@ttﬁi é"Blslasreo

69. A method of increasing boné formation
am@tfpphlglatﬁgala@ﬂmqslss(ﬁéﬁi) mgotooneyraredisaabes (MIND) Eeeiiztftldslaedd s

m§%§:§$hbggmggg!or treatnent, a therapeutically

I've anount of a conpound as described in any
one of clains 1 to 32. 70. A nethod of |ncrea3|ng

ce e formatjon_ and/ new pgone formation 10
SN A AR L AL AT ety

prevention and/or treatment, a therapeutically
ef fective anobunt of a co ound as described in any one
63pThemethad accordingtp. claimibl, whemsinrbel trostmienicis évdi delap ohte disease

Iﬂg%agkﬂ giﬂ%uc » GRHIRLL S|ng adm nistering to a mammal ,

preventlon and/or treatnment, a
therapeutlcally ef fective anbunt of a 15 conpound as

SR me Ry Ses et OFatisntich Sicis iordsr FRDBS attention

deﬁéiﬂhﬁeﬁicﬁ{fﬂtﬁﬁiséﬂeﬂmmr affeBtiNeBSbrOdrs Leatpribing Y8R Q& ing to
and/or treatmnment, a therapeutically effecti ve anmpunt ~

a regmgal, pslvdingrhamas iesessrafisach praveation awdorgteahesitrpstherapentically
efi%gtlvezagloaﬁt of’% a!Sﬁ#'Bﬁ?d st de?ﬂ?@ﬁlcénggmg Bf&%‘r'nsel %eﬁl ing

neéd of such
preventlon and/ or treatnent a therapeutically

ect nt o des rlbed in
oh BTt g5 o5 RTBRR e Aoy ﬁe%lfscﬁr%swﬁar Disorder
1ncﬂﬁﬂdng3£lﬁtteq{1arﬁé @115@a15§pf6951313 ’blﬁ'&l‘ﬁ&@dnﬂeﬁﬁbg rﬁ‘@(mbre'sﬁv@dlsorders

human. A process for preparing a conpound

(MQP)rmvladl(lg )iepr@ﬁswan PRioF delressidng miopg stablb@qgttoaba‘»célzogﬁwwg r
dls%mekﬂné’lh&'lﬁg Q%%g,ﬁlye?@ab ""e%%ﬁ{y\/?‘.{ t hereof , whi ch process

I Ses: % di ne of formula (rry:

66. A method of prevention and/or treatment of Type I diabetes, Type II diabetes, diabetic
neuropathy, alopecia, inflammatory diseases or cancer, comprising administering to a
mammal, including human in need of such prevention and/or treatment, a therapeutically

effective amount of a salt compound as defined in any one of claims 1 to 32.

67. A method of prevention and/or treatment of bone related disorders or conditions
comprising administering to a mammal, in need of such prevention and/or treatment, a

therapeutically effective amount of a salicompound as defined in any one of claims 1 to 32.
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\R3 4 (Il) with a conmpound of formula (Ill): Y ~ X

WQ2@8/0X1244 , X4l / \RL (I11) wherein 5 Y is a PCT/SE2007/000620

di spl aceabl e group; and Rl, R2, R3, R4, X', X2, X3 and
X4 are, unless otherw se specified, defined as in
claim1; and thereafter optipsnally: b) converting a
compound of the formula (1) into another conpound of
formula (l1); «c¢) renobving any protecting groups; and

6814 rﬂéthdd)fﬂpreﬁ@nﬁorphﬁlydf&fé@midn@af dsYeo@@x%@@b@i‘ﬁbﬁmﬁ@b&mﬁﬁstérﬁ‘lg to a

VO dr aple ester. 76. A conpound sel ect ed
m%/n':naﬂl? lr;l{qep p%ﬁ“ Epreventlon and/or treatment, g?herapeutlcally effective amount

ofa cBl[rlgoJﬂdléQ"dQscﬁbEd?m gyrl Bath aintb‘kgw )im dazol 4-yl]py ‘

rimdin-2- am no |ne carboxyl at e;
Azeti di n-1- yI (3, 5 di chl oropyrldln 2- yI)methanone

.o [ 4- et h er azi n-1-
o0 PR R s, SR P ine o b
neédZonuBh prievédtisaand/ef hydithe@d teiapeutically effective amount of a
5- Br ono- %yrldl ne- 2- sul f onyl ) - 4- met hyl - pi per azi ne;
CO@P SFEIPEG Weany.oug of elaines biidd- di met hyl am de; and 20
3,5-Di chI oro- 2- (pi peridin-1-yl carbonyl ) pyridine. 77.
Use of a conpound according to claim76, as an
70 ﬁﬁ@fmeCEeasmgtcmceﬁamlﬁcmclfomtloﬁ alaxi/ommmpbnﬂed‘ormatmn

coﬁﬁﬁﬁﬁg 5&19111 s?ermg ‘ctlo a mammal, in need of such prevention and/or treatment, a

therapeutically effective amount of a compound as described in any one of claims 1 to 32.

71. A method of increasing bone mineral density comprising administering to a mammal,
in need of such prevention and/or treatment, a therapeutically effective amount of a

compound as described in any one of claims 1 to 32.

72. A method of reducing the incidence of fracture comprising administering to a mammal
in need of such prevention and/or treatment, a therapeutically effective amount of a

compound as described in any one of claims 1 to 32.

73. A method of enhancing fracture healing comprising administering to a mammal, in
need of such prevention and/or treatment, a therapeutically effective amount of a

compound as described in any one of claims 1 to 32.
74. A method according to any one of claims 55 to 73, wherein said mammal is a human.
75. A process for preparing a compound of formula (I), or a pharmaceutically acceptable

salt or an in vivo hydrolysable ester thereof, which process comprises:

a) reacting a pyrimidine of formula (II):
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with a compound of formula (I1I):

wherein

Y is a displaceable group; and

RYLR% RS, RY XY X2 X and X4 are, unless otherwise specified, defined as in claim 1;
and thereafter optionally:

b) converting a compound of the formula (I) into another compound of formula (I);

¢) removing any protecting groups; and

d) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester.

76. A compound selected from:

Lithium 5-[[5-fluoro-4-[2-methyl-3-(oxan-4-yl)imidazol-4-yl]pyrimidin-2-
yl]Jamino]pyridine-2-carboxylate;
Azetidin-1-yl-(3,5-dichloropyridin-2-yl)methanone;
(3,5-Dichloropyridin-2-yl)-(4-methylpiperazin-1-yl)methanone;
5-Bromo-pyridine-2-sulfonic acid (2,2,2-trifluoro-ethyl)-amide;
1-(5-Bromo-pyridine-2-sulfonyl)-4-methyl-piperazine;
5-Bromo-pyridine-2-sulfonic acid dimethylamide; and

3,5-Dichloro-2-(piperidin-1-ylcarbonyl)pyridine.

77. Use of a compound according to claim 76, as an intermediate in the manufacture of a

compound according to claim 1.



