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WD 2008/ 002245 PCT/ SE2007/ 000621 1 NEW COVMPOUNDS 385
TECHNI CAL FI ELD OF PRESENT | NVENTI ON The present
WO paosf00d2eh rel ates to new conpounds of fornul aPCT/3E208%5000621
a free base or a pharmaceutically acceptable salt :
t hereof, to pharmaceutical fornulations containing
said 5 conpounds and to the use of said conpounds in
therapy. The present invention further relates to a
process for the preparation of conpounds of fornula
NEW COMPAUNDSN&85i nt er nedi at es used t herei n. BACKGROUND
H ‘ cogen synt hase ki nase 3
TEC@&@E Pﬁﬁ@%?%%%ﬁ?ﬁﬁpr ot ei n ki nase conposed
The plesdniMaventfRirelafis td AevdBénpctinds WhofhuIR (S, a%rhci?éé%s@éfrt A
e

di stinct genes but are highly honol ogous within
phargaeenficallyacerpiablnsalichrsos, to Misgmoputisepfosmylationscantaning said

com%ﬁlﬂaé' &ld 88 RELFRRGL p@ﬁgg ?#ltg rétésy. e ﬁﬂeglg;rﬁgg’venﬁon further

osphoryl at es severa incku
relateseta 2 pBecess fentbe prepayatiog efi corsynmbaskormmyin (B ahé to new
inte dehié%r o%%r%ﬁese. and elongation initiation factor 2b
n(ngﬁl B}l. I'AEE% n and 15 grow h factors activate
protein kinase B, which phosphoryl ates GSK3 on serine
residue and inactivates it. Al zheiner's Disease

BA OYNREH iL&E PREFENTUINNENTEONAD i s characterized by

O ; 3 . ‘ ar e
o eSS 540 B e
isofophatpuans f.owkick eieregcodeddmdistindt gonekctpo siettighl Fhems guieneehin

n ev 0D is unclear, but is belieyed to

the o N AGRAE OTS it BiehDirhieriat ot Rersettel s pertnss v
systefin GSE3qhphtioyyiatks fgekil Dasatsehekbing @y BRARIENO¥bahes
t he n1crotu§#%e associ ated protein Tau in neurons at

synthase, g¥ruypisdelycogrppte pH sLomEiap artiation faciap2b (IF . Insulin and

s BRSO o, s bR L g5 s

and ipgqtiyptenits, whi ch are the main conponents that
constitute neurofibrillary tangles and neuropil
threads in AD brains. This results in depol ynerization

Alzh@tneily DisebiseyidDg Semtics hand eapslsnit0 dyi ng back of axons

.and neuritjc dystrophy. Neurofibrillary tangles are
AD iE Bhaetilitiond by coduits St Sbal e hisinasomend shweel Gt
neurd i BbA taSAéLmASERile RAGES @&ﬁggﬁgbf Qﬁﬂgﬂéﬁ ﬁep%fsits%ghe uence

corticopasal degeneration, ntia pu i'stica an
of these guerty iaukR is B l@ont i belientd dorbs refetest Giyreglasathiase kinase 3B

(SR 8L SR P BB SRS EaBE o hgreeyate o
assocdartyd wiothir( Baut in npuiomR BYsiteh ihapas ApRaphosphdrilbRE if A bhsi N
Hyp%%’lﬁ)%%gtgg ol Illagtl(l)vgeg a 1ni%yafgr %?c?otﬁblﬁgsl arn%daclglfrlmlﬂgt%ls as paired
helical filaments, which are the main components that constitute neurofibrillary tangles and
neuropil threads in AD brains. This results in depolymerization of microtubules, which
leads to dying back of axons and neuritic dystrophy. Neurofibrillary tangles are
consistently found in diseases such as AD, amyotrophic lateral sclerosis, parkinsonism-
dementia of Gaum, corticobasal degeneration, dementia pugilistica and head trauma,
Down’s syndrome, postencephalatic parkinsonism, progressive supranuclear palsy,
Niemann-Pick’s Disease and Pick’s Disease. Addition of amyloid-B to primary

hippocampal cultures results in hyperphosphorylation of tau and a paired helical filaments-
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WD 2008/ 002245 PCT/ SE2007/ 000621 2 |like state via
i nduction of GSK3(3 activity, followed by disruption
wo@Rooamenad transport and neuronal death (I nmahpeT/SEQA7/000621
Uchi da, J. Biochem 1997, 121:179-188). GSK3(3
preferentially |abels neurofibrillary tangles and has
been shown to be active in2pre-tangle neurons in AD
brains. GSK3 protein levels are al so i ncreased by 50%
in brain tissue from5 AD patients. Furthernore,
like eigie3iBingrusiopled CPKIPastiyiy, lﬁ&lmddwldysdm;ﬂ@amﬁamnaatrmort and

e SRR RSB XGELE BBV NG RLEETA AP

pref@hﬂkﬁlljzgaﬂﬁls Iﬁﬁroflﬁﬁm&yZZr@és andGed Yden GRovh toSheGctild ﬁleﬂre—fté?fgle
e s hesi f acetyl choI ine, a neurotransmtter

neuri i RS GHET OB FHAETIFEI HE BaiHACHRRPIoTO A haidispe fom

AD *)aﬂleﬁﬁ Eﬁ[ﬂeﬁn@r% aB8K3p Eh(ﬁ?hor%k%s-ﬂgfdggfé %t}g& %eré%??g}?%me

evel s of anyloid-(3 in brain
in thgjglyisolytie Rathwes relpraeantetas eQInV&rBymqu)y(@ateetv etayl-@o-A (Hoshi et

o A REERTIN 0001 E99PE, S0y BLASUE R0 LY Bt

a nemmtralimhttﬂmlﬂmo gnim&v eurlze oy, A@blﬁhuleﬁ(flﬁﬁtamyﬂdid-@r 1@@1& 8&!531 &Rnt
icits associated wt

as t n t e de
S T e H e S B e B
withdliheas Sfow derdaidfhAoRNE 08Y iﬁlﬁﬁéﬁ&ﬁ%%%E%ﬁéeﬂ%my101d

D seases Gowh factor nedi ated ‘activation o
plaqys ayrg (Quet B]aat]?'iﬂﬁgﬁnﬁﬁg’ Hin4: 1988 69@8) pllang, @SKaf inhitytien inay

have?%gﬁ %lel;ﬁ%&%'{%?%ress-{%?%sa&él é’s%u!: Ivetdre]%'lc pa%éoc\é%%da\imh

AlzhetmeraIdlseasléMo%ﬂﬂ;ov@-?efeﬂ&d)mlsﬂ&m) i ndi cate that
GSK3(3 activity is increased in cellular and ani nal
nodel s of neurodegeneration such as cerebral ischem a

Chrd¥ic &Qi,ﬁézkésjﬂfez,@bﬂé\g%hb;ﬁﬁ&‘et Disesepri vation. For exarr_pl e,
the active site phosp horél ation was increased in

GrowB frciprmedintpbaciishion of thp Eﬂ%éktspaﬂwym bedin sheli tdphaya key
h e ...
ole GOMIRALY DU 0, BRGSO AR B pin.

Receﬁt zthdaesrr@haﬁetl)ls PAFES 20080k NOPAT F)7O0) HRRSE, thA SR IRy is
| at eral1 s[cl erosj s, Huntington's D sease and H V
incregsedan cellplar and @plg@;lfg{oﬁels Sf g(pqaioc}e,gjelmu}ponéﬁ@ ascergbral ischemia or

afterl g8 &8 ThGorsdepRbion L b Ié’aﬁ’lg %étl\%es% 91?(?1 gh@?fa'tﬁﬂﬁ wal increased

inhibiting apoptosis in
in neyepms yulnp ert@gmptt@@s B tyrternd cell ddittbédnmonly thoBSKI0. ocdihus

I ful
chror%‘é?f(ﬁ) aé@?&%‘eﬁ&&?v&c(ﬂ&ages% chuassecag%%(yi%%laértds% %E@%ﬁ() 5 ;A%ease

course neur odegenerati ve
ParkEHi’ SDR@EE, £0PBRphicIatBiapsdlerosiR otidgios’ s(m@as@am{w

I A T e E O IR N

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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has been used to treat BD based on its nood
stabilising effects. The di sadvantage of Ilithiumis
wao besnex2edw t her apeuti ¢ wi ndow and t he danger BET/SE2007/000621
overdosing that can lead to 5 lithiumintoxication.
The di scovery that lithiuminhibits GSK3 at
therapeutic concentration3 has raised the possibility
that this enzynme represents a key target of Ilithiums
action in the brain (Stanbolic et al., Curr. Biol.
Bipok® 985013886 YBP) 1664- 1668, 1996; Klein and Melton; PNAS

. 1996, 93:8455-8459: uld.et .al., . . b
BlPO%éEIJ%%@%ﬁr& %ai:rﬁla%ﬂd?éwam%%%qde%@%@?-S%%@ode%@thmm
has HeBR U§Yd!t6 kreftaSD BERA of 8 Wibot tabBIRIHE R fleBEDIHe! digh@ldripeldrMe

in 1o forced swmtest, a nodel to assess on

lithivae f5rthe B3R HerRoTtsy windpwengd fheglanggr of oyerflpsingitat can ad4o
124 . - 6.4 . , i ith a

i 4 By S0 95 ST gLl
concéBratwepbasknieed the petsitallity thdtihis epyyehemewhagykey 2806&,0f53:

:51-56). . I.nhjbit] . K3f3 npy.t f

i s PR g SRl A 2 B rioRe oy a0k 16G1p96:

Klei@snd Mehbh; PNAS NS, 1845918459, albohiriG: bV NEir§RyERbBarmhdology,
Schi zophrenia _Accunul ati ng evidence inplicates

2005, ko7 4

S fral 23o1 KL {phaitorhacbern sygtogpdise dapebiisetion time in
foresHGWiFABAT £RAb&I 136G 0f dbﬂ\éf%‘i&’ee&hhﬂoﬁ IRk & a@.”?%ﬁﬁok(ﬁ”
I I [Tular arly

cascades of nultiple ce processes, particu
20049 24(3AY 6MBL1OA8) 06HKB bpnieaeh assokiBiEdovitkap@ymaiphismAiound in

: jatr 20 2000, 157, .5: 831-833) fo ]

bipo REN I e 2B mira? M g e S8 o)

Inhitfaén eMGSKS [hﬁﬂy ithﬁeﬁ‘@ﬂéﬂ)a rhoifﬂ&i‘ap‘éutﬁxi t%%‘dvﬁnce'ﬂil ki theathibnt of BD as
i ndi cates that schi zophreni a_invol ves

well ﬁ%ﬁ%éﬁé\?@?%ﬁﬂ’éﬁlﬁaé@ aHs¢t5195914e5hd t hat abnor mal GSK3
regul ation could play a role in schizophrenia.

Furthernore, reduced P-catenin |evels have been
Schizoppgriced i n patients exhibiting schizophrenia (Cotter

L Neur. rt 1998, 9(17)..1379:.1383). ypi,cal 25
AcolhyiBing e LIRS dFua LR ntor o3 i hned iR BHER an
schizppbichapGEE3 iﬁimdokfﬁcﬂ)frﬁﬁéﬂ@?&sdhﬂfﬂnbhic&d@ﬁmﬂ%ple cellular
i ncreasi ser9 phosphoryl ati on_suggesting t hat .
PTOCEHES B@eﬂ%ﬁ E%ﬂ F@Eg?‘fe)fqmnﬁ (Bereriicanl, Aonile Boshipiny,
20005853 5+ B8 -B3 1) foihd(tht GSK%; 1e@ls wetdH1% thwRk in the schizophrenic
_Reur'opsychophar macol , 2007, 10: 7-19,  Epubl. 2006,

patientsythap) in comp@iisobestliscts.ndid stedysinilivatesithesschizpplogrin involves

.S 1 I kit t . -
RNl SISl L TABRLSR Y58 i gl
schizephtehias Burthdnedere, redsdedrfgcatamioliet el have H8GiKZ&ported in patients

phosphoryl| at es_and 08/ 002245 P 2007/ 000621 . 4
x5 B Lm0 Sy IR, § RS IS Db B!
antipSRthdtit Sudhl =8 Q1R Ain& ¥REAREE Guétihpine, 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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nmuscl es from Type Il diabetic patients (N koulina et
al ., Diabetes 2000 Feb; 49(2): 263- 71). Inhibition of
wW@3H8/00n24F eases the activity of glycogen synt hBGESE2007/000621

t hereby decreasing glucose |evels by its conversion

to glycogen. In animal nodels of diabetes, GSK3 5

inhibitors | owered plasma ¢l ucose levels up to 50 %

(Cine et al., D abetes, 2002, 51: 2903-2910; Ring et

al ., Diabetes 2003, 52: 588-595). GSK3 inhibition may
inacﬁ\kms%ﬂjiﬂogerbgrrﬂfase tfiaelep\mspﬁdrﬁamm E8I8cie alsh ovéreexpressed i 1n

T I d
s oo Ry 1 R bR il R B0 s 158)
71). Gegbiadess GSKS fi‘ﬁc@éblséb thd §ct§,ﬁ§, 8nbRch g?ena,pmﬁsa‘quérewy &crealife

pat hway for keratonin s hesi s. -
glucesedpaly byaity emvengipntie glyeegent Ia aniagl é@&d@lsné |drabetes GSK3

mhll%%\fse {T%g)lasn'M éﬁa’(iosg i%g %Fong) ‘? (?Jtlélgg 8{/ Al@%ﬁeu 82512

2903}E@HERﬁ1gaaErﬂbiabétgs ﬂmnmf G3BEDS). ﬁiSK;Shn@bnﬂmimay(tﬁa'bfoe& be of

therapsv%rg?%wég% %P%ﬂﬁef ﬁ}%?f Irlﬂ?ﬁ#xXP %qteg%vﬂg%thc;es

neur8pdtRP! i shed only in embryogenesis. Thus GSK3
inhibition may offer treatnent for bal dness.
I nfl ammat ory di sease The di scovery that GSK3
Aloﬁe@zbz' bitors provide anti-inflammtory effects has
raised the 20 possibility of using GSK3 inhibitors for
GSKhgroapieuylates pumd ésrng&ht B@atenm ﬁ%—nﬁtbmmﬁmcf;?ecﬁbr&é tiegethway for

kera%g\{egyigfrhe%s [?CW S@RW 10&312’«1' 5553615 to L‘fj(r%?se hair deve?opment Mice
exprébhinkODH A AedPlc0n Byl Atabida of 4iRE bROFRbAyRIted 1@ @SK® (hd¥igo a

feature of a broad range of conditions inc

procagsARRSIing sle pp¥e e marRiopweHs (a6t dersll i@%ﬂéb%oéﬁﬁ@
The S RIERE RS She O Kbl QEEA T ap B RAR BBished only
in elnbryeganesisl Bhais iSIShinhibitinni may dffer ¢rehtimept G bhlénessi on and
survival pathways in several solid tunor types. GSK3
plays an inportant role in several signal transduction
InflswahkeRrdivakeh influence cell proliferation and

survival such as WNT, P13 Kinase and 30 NFkB. GSK3b
The giscovare fat NEKS inlbitera peovide apticplammelpsy sffpcisdie raised the

posﬁBlIHF ?9' ﬁ%hm%l@ SHioNGERor RALIURY u(t%ﬁﬁ&g}ﬁlfﬂénﬂﬂﬁog diseases.

Future Oncol. 2006 Fe
(Mattfrues al. \WOrt2 BOBHOE 22005, 68Y:/73E2186;7/006 0611 NebroGiSi3 Res. 2006 DOI

o PSR B SR BBy St

condiflbGihcluBap edsieliatedDRes0 ﬁMSo@ﬂl@oﬁ@fgd itions

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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5 1t has been shown that GSK3 inhibitors could be used
for treatnent of bone-related disorders. This has
whems/oeh2etussed in e.g. Tobias et al., Expert Epi/SE2007/000621
on Therapeutic Targets, Feb 2002, pp 41-56. GSK3
i nhibitors could be used for treatnent of bone-rel ated
di sorders or other conditi®ns, which involves a need
for new and i ncreased bone fornmation. Renopdeling of
the skeleton is a continuous process, controlled by
GSKS\isliBiare nfag fihibie groswl bndl&irasalpd salidiymois idvhrdingncreatic,
(PT(jt;!)lm,D | ocal factors (e.g. prostaglandin E2),
color gRNPFHAE CaGT-ot her  bi ol ogi cal |y active substances.
Two cell types are of key inportance: osteoblasts
(responsible for bone formation) and osteocl asts
Bond-radaipbdisorders dndicomditiensr esorption). Via the RANK, RANK
It haL b%%@ﬂo@lq qma? F %l? Bﬁ%g | blﬁd 'B? gé'@d%lo{ré/ to? %bl{lé']fe?a‘%ecf WO
ce ypes 1 nterac 0 malntarn norna one urnover
disofdBsl Thiblhs H8en Hotssed inge. g diogizt st al., Erparn@pinkondecThengpesiic

rut, BB S A o SR L R B

disofiREse beAbdAIRidAE, WRIBR invBlves £asLNbE f6¢ &Hcﬁnl:&@ééd%@ne formation.
i ncreased bone fragility and fracture risk. To treat

Remgdelinges thesiksletontine contiupas proasss. sprignlied bysstegicdiorpapes such

as pérlor k;g)k& h&&%%(}%ﬁi@r fbtchlofgctglrs (%g pﬁ?é&%ﬂ;ﬂuﬂﬁ?EQP @ Oklélﬁs anhd other

I'on. maj ority currently
biologicallg tactiversubsiendes. clwarenilt typds aoscbfé@p ampitaceatstepblasts

b b hi bi t |.ast b
ot BRI RS B A LR B - vi o
RANRRENKWigafid bt 6RepRotO@inia ré@ildtbityi s?ﬂeﬁwhlésé t0e cef tygesiateract

value in the treatnent of osteoporosis as_wel |l

to mpgAThBorPEbensttEmOy e (Beld Nbh faweat iProgciasess n BBIPAY Fodocrine &
Met@%?ﬂcﬁde@% Elcleg% 1%23]:\””0 studi es suggest a role of
as

I n osteob ferentiation. First, it has
been shown t hat glucocorticoids inhibit cell cycle

L R EE et T R

micloRtsBitktird lead 36 ﬁl@fﬁaé’éﬂt&ne !ﬁ@g"ﬂl&}I dndGfractir€ridl/ To treat osteoporosis,
down-regul ati on and inpedinment of the GL/S cell cycle
the fwogpaip stiraipgiesiate tgithen Ipaibatboag rgsorpyien ar targmpdale, E%‘?f formation.

The fﬁ}]arl}]élfg?r %I%ESI s n]'ﬂﬂohl rtﬁléeﬁarﬁgt fBP{h'g@ﬂeanéﬁf‘oi%%te@P&%&? abtSto

ium chl ori de ., J.
incr@ise boneGhasmby iB00ifing RFtFoclasEd bane rmmn)n Itgersongilized that a drug
..1.hhi bit.ion .of 3J3.in the [ t S€ c
with @ bt R 8B bRpe ey Bt b L B a3 P lRhen of

ostebfor6HEN0es1DakShaly Brghé potbitias tosnhhndedradtiid Mdaliyg inlputients WO
2008/ 002245 PCT/ SE2007/000621 6 in turn, induces

expression of al kaline phosphatase nmRNA and protein, a
Reclit i# B0 QudRRsh¥eo 9@{&@@ st %ﬁfﬁg@g&%@)@&%@@ Mrlit has
bee@ﬂlﬁown&hdblgﬁ@b%hl&&dﬂﬁhibﬁﬁ:el?REﬁEpfbgtdSBimumg osteoblast
differentiation in culture. The mechanism behind this is activation of GSK3p in
osteoblasts, resulting in c-Myc down-regulation and impediment of the G1/S cell cycle
transition. The attenuated cell cycle and reduced c-Myc level are returned to normal when
GSK3p is inhibited using lithium chloride (Smith et al., J. Biol. Chem., 2002, 277: 18191-
18197). Secondly, inhibition of GSK3p in the pluripotent mesenchymal cell line

C3H10T1/2 leads to a significant increase in endogenous B-catenin signaling activity. This,



10

15

20

25

The present invention provides a conpound of fornula
(): H N 1T A 2NR R3-N ~=N R4 (lI) wherein:

waoosoiR4het erocycl yl or carbocyclyl; wherei n B&i/8E2007/000621

het erocycl yl or carbocyclyl is optionally substituted
on carbon by one or nore Rl and wherein if said
heterocyclyl contains an 6NH npiety that nitrogen
may be optionally substituted by a group -R5-R7, with
the proviso that said carbocyclyl is not phenyl; 15

in tufi} indScsekprebsich difatitalil@pRosphitiseanRINyama prdtyidy omyrker of early

am no, sul phannyl, carbanoyl, .Cl.3al kyl,, a )
ostecBiebUBERYIIOd SHicb A o ST, FRPIS GheB o mRgD £A003, 301: 84-
9D.mherein said C1_3al kyl is optionally substituted by

one or nore halo and wherein said carbocyclyl or

heterocyclyl optionally forns a conjugated ring

y, t ' ; is selected from hal o,
[HSé%@$@ghfggf?ﬁgﬁgﬁgﬁﬂgﬁgvégFﬁﬁﬂoronethoxy and cyano; R3
The preseheingeiitih frovddesradompoun@ogdokitila (D6al kenyl ,

C6al kynyl, a 6-nenbered non-aronmatic carbocyclyl and
a 6-nmenbered non-aromaty;c h lyl, wherein said

Coal kyl , C6al kenyl a nymny pbocycl yl or
heterocyclyl is opti Subg led by one or nore
25 hal o, cyano, trj t hox 1 3hal oal kyl or

Cl_3al kyl ; WD 20087002245 PCT/ SE2007/ 000621 7 R4 is
sel ected from hydrggen \\1_3alkyl, cyano and
Cl_3hal oal kyl , whereith sajd Cl_3al kyl or
Cl _3hal oal kyl is opti N Yy substituted with one or
nore OR8; wherein RSKis i ndependently selected from
hydrogen, Cl1_6al kyl or O _6hal oalkyl; 5 R5 is sel ected
from-C(ON(R9)-, -S(Oz-, SEN(RL0)-, -S020-,
-¢(O-, -¢(OO and (-CI—IZ-?m wherein RO and R10 are
wheteirdependent |y sel ected from hydrogen or Cl_6al kyl and

Ais %t%fo%&&x@%&gﬁéfe%gL%ﬁ%\rﬁ{gf’%ﬁﬁ{ek??@cig’y oﬁ%ﬁ%&c&h&ﬂ & %pﬁgnally

substituted on carbon by one or more R! and wherein if said heterocyclyl contains an

-NH- moiety that nitrogen may be optionally substituted by a group -R*>-R’, with the
proviso that said carbocyclyl is not phenyl;

R! is selected from halo, nitro, cyano, hydroxy, amino, sulphamoyl, carbamoyl, Cisalkyl, a
carbocyclyl, a heterocyclyl and a group -R®-R’, wherein said C;_salkyl is optionally
substituted by one or more halo and wherein said carbocyclyl or heterocyclyl optionally

forms a conjugated ring system together with A;
R? is selected from halo, nitro, trifluoromethyl, trifluoromethoxy and cyano;

R? is selected from methyl, Cealkyl, Cgalkenyl, Cgalkynyl, a 6-membered non-aromatic
carbocyclyl and a 6-membered non-aromatic heterocyclyl, wherein said Csalkyl,

Cealkenyl, Cealkynyl, carbocyclyl or heterocyclyl is optionally substituted by one or more
halo, cyano, trifluoromethoxy, C;.shaloalkyl or Cy jalkyl;
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2 or 3 and wherein z is 1 or 2; 10 R6 is selected from
-0-, -N(R1)C(O-, -CCONRL2)-, -S(Or , -SO2N(R13)-,
WO NoRu#RE02-, - (CH2) PN(R15)-, -0S02-, -C(O) -,PETHE20CH000621
-N(R16) C(O O, -N(RL7)C(O N(R18)-, and (-CH2-)n;
wherein R11, R12, R13, Rl14, R15, R16, R17 and R18 are
i ndependently sel ected frofh hydrogen or Cl_6al kyl and
wherein said Cl_6alkyl is optionally substituted by
one or nore R19; and wherein nis 0, 1, 2 or 3 and

R* isetaceidrfrgm hypdOgen, 2, @JlkyIB, cymtb aniale(tlez,hmloalkyls W(hereiln sard Qi 3a]1<5d or

C 31@%0%1%{15 eﬁpne?l?ydx%até élvv&fgg)as o5 PR G 68kk hereln 1s 1nge}%:ndenﬂy

selea@ﬁé@lﬁyﬂd@gﬁqmgwlldﬂcl Easeaycl yI and heterocyclyl;
wherein R7 may be optionally substituted on carbon by

one or nore R20 and wherein if said heterocyclyl

5. i 10
RIS O IO, SN MEDTEIOR 0y o
(-CIO)mRiBeraindR Rad Rif aeum@pmﬂ@mm@cwﬂeﬂrmmﬂko@m@n Giahlicyl and

ni.tro car box igar ha L, .
whefbg 5 oA s R oA G0 by 8RE S its RIS g ARtei m is 0, 1,
2 or Chnbaemtyz isQloBal koxyd _  6al koxy, Cl. 6al kanoyl

N- (Cl _6al kyl )am no, NN-(Cl1_6al kyl ) 2am no,

Cl. 6al kanoyl am no, N (Cl_6al kyl ) car banoyl

R O o P OB A PELITRE, - NSOz,

-(cmwé&i )6;@&@1—) Zié(@DpI‘@(@Qh,-N(Ii CBAOROL, lsN:(fp )ﬁé@blﬁ@ ‘He,and
r C 1 1€6 1 ¥C
oA & R K KRR B iasibell o from

hyddogéresiaCydalkyl afdBhereinbsit € @auay1|1§ oftiondllPEubstituesdbywae oe tndre
R20 i ndependent|ly of each other is optionally

RY; SUbuPPein B o S5 DON BYDRE P In"d RAGIeSHA o GF A

if said heterocyclyl contains an -NH noiety that
nitrogen is optionally substituted by a group

R’ isselastaddieprh hydrogay Ci 2008 BORAAG, . @ﬂWhﬂEﬂ&?M@E@@QQy 0138

-Ci42 me%%@ a%g{cgl nﬁ'h%(e Selgf &%er%tlrll]z{ 7360 g E)S df %

substiSARNGREthon BNche-NERrS8RI*SORE wherbiri Liand RE&DC}RI}H Qontﬁingan -
R 31 a d R32 - )N are _inde end ntIy sel ect froq&
NH-peiFyd b3t rjFoaea “?%(%?;ﬂp“%??élyéub itgied by ropp s@e@gg
R27 are independently selected from ClL_6al kyl
o C1_6al kanoyl, Cl_6al kyl sul phonyl, C1 6a|koxycarbony|
RY s amsyindenndaily seleaigd Sremtislanpipto, cyano, hydroxy, amino, carboxy,

cort A YL RS e slien EE R DY BB, KMk
salkeyn £y kadkanogt, b@(@lsalkylhmﬁﬂmw Ne(Qelsgikypyininel Gheaikanoylamino, N-
(Cl_gﬂﬂcy )car%amo;al, W (&alky e 3&%5{‘81 Galk;:lS S,hcl%lﬂoygycimionyl, N-
(Crealkyl)sulphamoyl, N,N-(Ci.salkyl),sulphamoyl, C.salkylsulphonylamino, carbocyclyl,
heterocyclyl, carbocyclylCy salkyl-R?-, heterocyclylCygalkyl-R%-, carbocyclyl-R**- and

heterocyclyl-R*-; wherein a is 0, 1 or 2; and wherein R'® and R? independently of each

other 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?’;
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optionally substituted on carbon by one or nore R33;
and 10 R26 and R33 are independently selected from
whados/oon2ius r o, cyano, -Cl_3al kyl hydr oxy, PCT/SE2007/000621
- C1_3al kyl nmet hoxy, - Cl_3al kyl et hoxy,
- Cl1. 3al kyl i sopropoxy, hydroxy, trifluoronethoxy,
trifluoronethyl, am no, c& boxy, carbanoyl, nercapto,
sul phanoyl, nethyl, ethyl, cyclopropyl, cyclobutyl,
met hoxy, ethoxy, acetyl acet oxy, nethylanlno
R? rt i and R, ard ﬁldépmﬂ’eiitw fhacrd ,fro@h emw(aﬁ)noc(oy NER*)C(0)-,

-C<omé’§§>§|yle‘@%§t AR i Bk B ey . 16, B8 ROV e

are 1“%? &?éc%@&h hyd¥o tdﬂdl 5&1&(}!1%6%'&@1*3&*@)"
yIthlo et hyl th|o nEt hyl sul phi nyl ,

et hyl supphi nyl, nesyl, ethyl sul phonyl,
R% i(?%%%f ?n%lr g% r(h%l’lt’l ?eﬁ%?e@%)%{ E %,u(:l\%agc%%%é{l,?@ll_ﬁﬁ@ﬁﬁ%honyl,
CratBleibus mbmﬁnww (ousﬂhsﬂ}wfbamap NeVHig] liseaborybyl,
N RO R S ENE TR

benzgﬁtaml bheﬁy‘léuﬁﬂh‘éﬁfdo WBERW R 6YERY ifdepBhdintly oR8ach otc® &
base or a pharnaceutically acggptable salt thereof. 25

optiogakly sebpléstedoh cathonpy ose at mpipRentandn rel ates to a
compound of formula (1), wherein Ais heterocyclyl or
carbocyclyl; wherein said heterocyclyl or carbocyclyl
2% sind Ropare mt)ér;denﬁgu bed¢atddufrenl hadn 160 myandayCoﬂﬁ(}dindrmwe R1

< aﬁl@vdlgf R RetC A By e GRS TS SR By

tr1ﬂ1roR>'§néﬁ?yl z\lﬂﬁlb dalSOxR Gaythaitdyl, fﬁaarcapaars@hpﬁaaﬁ@ﬁcmsﬂhﬂ bty ot
phen RL is selected fromhalo, nitro, cyano,

30
cyckrpy@n i)@;/‘?lohﬁﬁ}’h @etwpﬁhwm acetsé,aaf%@ﬁwpethmmm R‘ghvlamano

oSBT SEEEVEtie REOH RS TSy g

N-emaﬁmmmmmmymrmmt NMtdmﬂhyﬂ)garbmm}d,rN-nmﬂgfl%éI 0

ety GPBG: Py o R R rira P B Betiner

ethyMhlbRorfyi, n?&h@@c%bﬁﬁt aﬂox‘yeﬁﬁbﬁsalmamyﬁdl m?ﬂet hyl,
trlfluoronethox | ect ed

N-ethaéw%ghamoczlad\( N;Alme@ala}ﬂ@gmyl Iééfaqlltz%&wlph%zn@ylnﬂmsédv
ethyﬂ %Ha(%#gcoc%«?le QA Hé’c&i}é&{c}fé \Xﬁfégm‘?sa% g% %:I%%r h]eterocycle is

eterocyc rein said
opu@ahy kldlsymxed@@dlakgg myethyl deflbaromethyl, cmnorm”[ee‘tryb,cycl yl is
optionally substituted by one or nore halo, cyano,
trifluoronmethoxy, Cl.3haloalkyl or Cl _3alkyl; R4 is

as a 56¢ Bt ofla F)hﬁ'ﬁiabaiﬂfc@]g}eibceﬁdb_lé adlkdbreof yano and
Cl1_3hal oal kyl , wherein said C1.3al kyl or

Cl 3hal oal kyl is optionally substituted with one or

One T8t &8s probiett &lvRntR refitck RIS BERGRANOY formula (T), wherein

A is heterocyclyl or carbocyclyl; wherein said heterocyclyl or carbocyclyl is optionally
substituted on carbon by one or more R* and wherein if said heterocyclyl contains an

-NH- moiety that nitrogen may be optionally substituted by -R>-R’, with the proviso that
said carbocycle is not phenyl;

R! is selected from halo, nitro, cyano, hydroxy, amino, sulphamoyl, carbamoyl, Cy.salkyl, a
carbocyclyl, a heterocyclyl and a group RS-R7, wherein said Cy.zalkyl is optionally
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10 sel ected from hydrogen, Cl1-6al kyl or Cl_6hal oal kyl ;
R5 is selected from-C(ONR9)-, -S(Oz-, -S2N(R10)-,
WO 308002245 C(O) -, -C(O O and (-CH2-)m wherei PCIRSEANT000621
R10 are independently selected from hydrogen or
Cl- 6al kyl and wherein said Cl-6alkyl is optionally
substituted by one or nore9R19; and wherein mis 0, 1,
2 or 3 and wherein z is 1 or 2; 15 R6 is selected from
-0-, -N(R11)C(O -, -CCONRL2)-, -S(Or, -S02N(R13)-,
substiN@ﬂ]}Af) @2 more hﬂb—lﬁl)cpwhlérahfs)a}d, cartloB6@2yl, or h€efdcyclyl optionally

i N( R16) C( O) O 7)C(O N(RL8) -, and
f‘)m’(‘q u)%a‘edr 5}9‘%1 the Wg& g%C(R)14( R1)5 R16, R17

R? 1sase¢cﬁa&roa{ Bald nﬁﬂ@&aﬂ@mtyl YriSe)r &6 étBeky 4r@Byafy:dr ogen or
Cl- 6al k and wherein said Cl-6alkyl is o tional |y

R’ issslesteriipmemethyl, bualkyls Condireayl, Rsakynyherememaered ngn-aromagic
j s s 0, 1
cart ey 48 e fhndm o T BEh Syll Gtk
Csaﬂ@ﬁlyﬁélsk]kyﬂwl Ca@cﬁdb’qudyete,‘rocydyl t&wlphyﬂa&]arsbbﬂtiylubdlby one or more
ClL 4 het erocy y and heterocyclyl;
halomélp%’qﬂh ey oRE (‘éﬁ%{‘i‘lgﬂgﬁ %géaj%’ét ituted on carbon by
R* inpeecrd fropd Bydragen, @ngdimi Qiy@md’laridfcl%ﬁaldalhﬁt %h@r@ﬁpdald C1salkyl or
NH- noiety that nitrogg

nt
G 31%513%11%1'% gﬂscni?wgﬂlys%ubftw@@ viith oge gF B QR sehessin Rr ivindepgndently
sele&l@frgiﬁqua%ge@r@ 6&]1&9'1%?@]‘21?&1641%15‘9' ected from hal o,

yano, roxy, am no,” carboxy, 25 Cl_6al kyl,

1m1e@@nm+0(oam(km K-, 'S@EG&I' kosp,ZO- -C(0)-, -C(O)O- and
1 Cl
CCHOpre bR AR B gt B R g fgdrogen or Cuaaliyl and

whef&iln | ﬁﬁd ea@% BmpﬂOnallgl-iﬁlt?tﬁadl sy bx)ef:(iﬂ IF@(BI&)}? ,and whereinm s 0, 1,
al ky car banmoyl, Cl1_6al kyl S(O) a,

2 Oréé‘%%’%ﬁ% 18 1h‘§§§er ocyclyl, carbocyclyl Cl

RS 1@@&&@%@8@@ -0- h@(ﬁ{é’f)@@yﬁ e—%Ce@N@{a*)kWSQZ?’SOzN(R”)- -N(R”I)soz-

carboqyc - and roc 9 el n

(th)p NRI- zés@m G, eeeo)mgmnaﬁ)cmor,nw@ BN "pfand
ﬁéﬂv}?etraﬁ 'k“ &nj %m‘a\%]y de’l RSFI | tdlﬁled 30<%eon ci:en{l rieckgé/d from

nor e 6 and’whérein i sai o rocy et
hydro gert @i Qsalipl anhwhepan ediy C, kdiia] 1m¢1itfoﬁg€§ﬂsub§t1tﬁtéﬂlb§’fmb bymore

titut lected f
R S0 b oS Bt SObRr OO o12 UG I hHnT S %Ad
R’ lﬁ%ﬁc@g@xﬁ?gg@%ﬁgm da¥ley®; Qﬁz%ak&%f@oémky%d -Cl'}lﬁlﬁ%%arbocydﬂ
-Cy. m@@ﬁﬁ(m*ylyl &n@ocw(lmg91 B@erocymwémm:& smamowmally

subs??t&ega&gcaﬁa%lbﬁn okﬂl% “dﬁ{&t&%ﬁéﬁ 'ﬂgs% cﬁ%éé {xg%l;’“%gﬁt&]%?gn

-NHi m;bepyethd‘emtrbgensadz}elm& qﬂmhal@rmﬁéntﬁtaﬂ by la,gré@ib Bhicted iyt R>;

R 9088 AP ER st SReEloch bapiegs %&roa%ﬁ%%%%rboxya
Ci. 6&1?:ﬁb@§ééﬂdeﬁ 1, CP&‘H@&?PYC? lséﬂ(oxy' s:} ﬁ@@X&@L&éﬂ{o@S’ C(YJD kanoyl

6al kyl het er ocycl yl, benzyl oxycar enzoyl
N-(Carseikplbranipe SVVikomikyl zmmoepnaaﬂzlmﬂn@lm “Cneddindiragnnoy],
NNg& g@ﬁbz&& € géﬂgivls?@)% b plast hitkioskian 80 KRBy
salkyl-R*- heterocycly1C1 6a1kyl-R 2. carbocyclyl-R - and heterocyclyl-R*-; wherein a
is 0, 1 or 2; and wherein R" and R? independently of each other 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,
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R26 and R33 are independently selected from hal o,
nitro, cyan, -Cl _3al kyl hydroxy, 10 -d _3al kyl net hoxy,
WO absBad2ky | et hoxy, -Cl_3al kyl i sopropoxy, hydr oRgT/SE2007/000621

trifluoronmethoxy, trifluoronethyl, am no, carboxy,

car banoyl, nercapto, sul phanoyl, nethyl, ethyl,

cycl opropyl, cycl obutyl, nethoxy, ethoxy, acetyl,

acet oxy, nethyl am no, ethylam no, dinethylan no,

di et hyl am no, nmethylthio, ethylthio, nethylsul phinyl
R?, R¥ Iyt aud Rﬁfibawindepemasryﬂy se&bﬁwm POQAN(RZ)-, -C(O)-, NRZ)C(O)-,

xycarbo e oxycar 30 —31 32

O e b BT RGP er B2 By R and R
are 1ﬂﬂ'e?§fd@er Hﬂly i\é‘lt%'ééwélyhﬁﬁ dr’Cl%ﬁkﬂ%ﬁ%h@O angt 2;

wher el n sald car bocycl e or heterocycle
*! and RGpare mﬂapftryle@bt&?tqcteatfmn BysaligiL1-satkengpil, Crsalkylsulphonyl,

r t he
Cl—éaB(rOég%aﬁ 5SS YR Ry AR e ARGy
carbc\(/\chy):l,yl, \hb&fce:lyﬂylh 2(01 e&lldy&ailfbelt:ﬁyb ey pdalldyllmtelrmlgmlyh dbypatydxycarbonyl,
erein sai eter c 0 gar 0oC [ ptionally
benzQy )8 PR AT ORI SHLR SRty sk EpBRtiS T |
optloﬁﬁﬂﬁsdﬂ)‘é‘ﬁt%fe@%‘éhﬁbbn &9 Bh@bﬁ%oﬁrR% -dNg+ noi ety that
s Nitrogen may be optionally substit ut ed by -R5-R7 with

> apf &’ parevﬂn@pertdqatﬂy selagted fecan beleywilrg) cyaro, nt-safHdRdroxyR1

AT AP g g s

trifluGlon3ahydmins, a@fitoxp,tatbaynoyi) hsdreapt, euilph‘r;m%ﬂﬁnethylcrdhgl
hal o, and erein said carbo

eyl EIP I b oo s ettt db g e PR i H mino,

dimethylldnifo, ShyBmHR), st thiol @tﬁymﬁb qnethylbmbhmyloem_t/ltambhmyl

tri f | uor onet hoxy and cyano; Is selected from

mesyegthylpulplesal, krwthoxacaequh@&}owmmnya%Mlm@thwﬁlvsb%ry@rly|
o ST L0, PO ELERISKS s s

kyt? rocy
wherefi sianhalr‘tchysla bshettmtsendb bwpnmmlhyrsubﬂbuwemw Isglo,apethyd,

trifl uaronetho Cl _3hal oal kyl or C _ 3al kyl; WO
tﬂﬂ”?ﬁ‘é%?%ﬁz‘éyiéoﬁb%%@tzzoo7/ 000621 11 R4 is selected from
hydrogen, Cl. 3al kyl, cyano and C _3hal oal kyl , wherein

sai d Cl. 3al kyl or Cl _3hal oal kyl is optional
Anothghasppetiof €1 DEpsePt IBYRALIER Telifpstogrpm of formpla (R, wherein

f I
Ais h?tg%ﬁgflg cla?ﬁoc%g}hlegf{re g%{ﬁgﬂgt%gdé@@? Br c g@ilyi(ﬁé opfbnally
substiGited) on- qarbcﬁ@/N@Rb_f))noxe R]S@waherelﬁéﬁs)ald het@()@)c@l confaingan
SR it ot BT R o RSB Housp g
smd@&ﬁé@kﬁyhsmﬁpﬁagmonalIy substltuted by one or nDre
; and wherein mis or 3 and mhereln IS

1sos,elegted|:ﬁ@n‘|1 Crsadivd c@gbopyqjm a@eterocwlp;llap)d@(grj)‘)up R-R7, wherei]fl
said (Qg%(l&&)onally SfoSthted by%gg ¥ RLA) halo arMM%1§Q§1d'carbocyclyl or

heterocyclyl optionally forms a conjugated ring system together with A;

R? is selected from halo, trifluoromethyl, trifluoromethoxy and cyano;
R? is selected from methyl, Csalkyl, a 6-membered non-aromatic carbocyclyl and a 6-
membered non-aromatic heterocyclyl, wherein said Cgalkyl, carbocyclyl or heterocyclyl is

optionally substituted by one or more halo, cyano, trifluoromethoxy, C;shaloalkyl or C;-

salkyl;
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-(CH2)PN(RI 5)-, -0s02-, -C(O-, -C(OO,
-N(R16) C(0) O, -N(R17)C(O)N(R18) 10 and (-CH2-),
wohb@sein4R1ll, R12, R13, R14, R15, R16 R17 andP(EH]/SEmnﬁoooml
i ndependently selected from hydrogen or Cl_6al kyl and
wherein said Cl-6al kyl is optionally substituted by
one or nore R19; and whergin nis O, 1, 2 or 3 and
wherein pis 0,1,2 or 3 and whereinr is 0, 1 or 2;
R7 is selected from hydrogen, Cl _6al kyl, C2_6al kenyl
R* isGRle&al lﬁ?(bﬁllyl}]ydrog@ﬁ,_@éhﬁlkyl eﬁeﬁbgﬁﬁ @1|y]ha,10a1]135 vlzherein said ?1-3?11(}71 or
-Cl_4al kyl het erocycly car bocyc n et eg oc ;
Cishloaliy] 15 oRtioRAlly S%Sﬂaﬁﬁ WiHhepgor rg%‘s@ m‘fl@@% léél?@a?vuﬂdsg}ﬂy
selec%efrcﬁﬁhmgerﬁéﬁl alBASr W eaflalicylf said heter OCyC|y|

contal nS an noi ety that ru)t roggn m

R’ isopletton &omy-GONNER)- utSé@)zb,yS@zhjﬂbu)p Qo t@é))hr-@(ﬁ))@ﬁﬂd
(- CH:?]J,[n i ereuﬁ%@ a8 %m dﬂg ‘ﬁﬁ@ﬁ‘egl%@%t a!y selec e@%o%?h&@é@é@ 5a1ky1 and

Whe@& i (Kledaudyl 1s@t1&ﬁll&)&ﬁl}dt1tutéﬂlb§6@id«ﬁxyore R"; and Wherem mis0,1,
al koxyCl 6al koxy Cl_6al kanoyl, 20
2or ?\I—a’é hereind8) dfiho, ~ NN- (CL_6al Ky )2am no,

RS 1s(§|ele§@h KRB am %c{)@a)( C{:g@ﬁll(k%)) C@(rd)@msyij(R”)- -N(RM?SOz-
(C1_6al ky car ,_ caf 003/ het er ocygcl y
-(Cfthb%cycmm @é@k HC(RIQ-, NR™)C(0)O-, -N(R )C<0)N<R )-s

| Kyl n R23ts b
and (Eé%le ,g%l%* ﬁ} ga Ky;h% V\ﬁef eﬁﬁﬁ R%gx &l %’lre E%i%pen@l@&ly selected
from hydegpende 0. l;aykyi ﬁn@whbremt slaglrcngaH@bismpnaMlly ssbdbistted bopt et or

mor Ry S Rro s B Biein A L9 S el WheBfiafs 01 or

2; optionally 25 substltut ed by a group selected from
R27; R22, R23, R24 and R25 are i nde endently sel ect ed
1quelc_¢ﬁfqed@rom hyqtrm Cr. 5all<gé, 2-alk em{(l,p@) yl, -Cr4alkylcarbocyclyl,

RPN g o WA

substiefteicdrechrbancmy dugdr ngpeenR r an@iwiakik yf saghlabtegro¢yslyd cotains an -
nd R27 | ected f

BE. e R e

RY gRra ﬁﬁ)ﬂldep'éh&e@ﬂly 6@5&&& fre@mar B, cyano, hydroxy, amino, carboxy,

NN- (Cl_6al k car bano car bocycl yl, heterocycl yI -
Ci. G@Iylsﬁi ea%e@aﬁls)@ Cy cike st%@%ﬁm%ﬂ&qxw Cr-glnneny

S
N- <<%é¥%<%‘2%§*é%/%‘°@§%m‘%%@ R R fipmovt
N,Ni(€1 @ﬁitylbmbdwosé Ldaﬂiopyq}ylehbt@ncsaéylbmb@yclwlfe a@lkyln% re
hetefgy g1 PRIKGL R =2 g%rbg%%p e @qﬁ b gpo%iz&t H25S GG Ghe kil RO%hd
R* mddpeaaéntl dTRbEOR er is @it1o'ﬁaﬂ1§<ylib@ﬁt|ﬁwd}0n carbon by one or more R*;
- C1_3al kyl i sopropoxy, hydr trifl or onmet hox %
and hpiRin 6 ﬁ@ﬁé@%{;ﬂcycl&kﬁ%wns(?ar@ﬁ&w%‘é{ﬁ 3 pefpeen hse‘%lpélaﬁ% ¥
subsﬁwtﬁi@@ oup TBILA fro@tR¥: . cycl opr opyl cycl obutyl,
Y,

2 b WA ef.hoxy, acetyl, acet oxy, (}ﬂ/io nm no, 20
R”, &hR*Amd R’ arEdmdeh@dndmsciectectifremhﬁ-arN )-, nE(Hy-NER B)C(O)-,

-C((?)tl\ﬂﬁhot)—, —§(O)§I}e }SIEXWI)QM 4 }N(’Rﬂﬁéﬂ, wherein R%, R”, R®, R*! and R* '

are independently selected from hydrogen or Ci.¢alkyl and s is 0, 1 or 2;

R* and R” are independently selected from Cj.¢alkyl, C_¢alkanoyl, C;.salkoxycarbonyl,
carbamoyl, N-(Cy.¢alkyl)carbamoyl, N,N-(C.¢alkyl)carbamoyl, carbocyclyl, heterocyclyl, -
Cyealkylcarbocylyl, -C;_galkylheterocyclyl, benzoyl and phenylsulphonyl; wherein R*! and
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et hyl sul phonyl , net hoxycar bonyl, ethoxycarbonyl,
N, N- di et hyl sul phanoyl car bocycl e and heterocycl e;
wob@sein4sai d carbocycl e or heterocycl e i s optPOH&aEI0Y7/000621

substituted by halo, 10 nethyl, trifluoronethyl, cyano
or ethyl. Yet another aspect of the present invention
relates to a conpound of fiarnmula (l), wherein R2 is
hal o or cyano. 15 A further aspect of the present
invention relates to a conpound of forrmula (1),

R? intlaendbmlyR eatlsothed io opsrally ditittutal anertemiydineenmonf R*;
the present invention, R2 is fluoro. One aspect of the

and present invention relates to a compound of formula

R abhd R a%ﬁﬁ@ﬁeﬁdgﬁly' s%lect%@ Iﬁ%ﬁﬂ?a‘l’o fn'it%“c?arﬁ) ey Bedroxy,
non- aromat’i ¢ car ocycég or a 6-nenbered non-aronatic

i

“Crabjietiorsogoiafis|<tre: & nalaliwptososbdysign. igitluoromethoxy,

tnﬂu%g)%r% %’;g gl 0, c. E:él%g%la {d%m%%ﬁ 1&1@}?11%?{103?’ loé'thylm)r e

cycloplopgh byglbbutﬁnﬁkhﬁky,%mﬁy,t aoetfyl tabﬁo:pjr, ew}mlammvea‘(hylammo
relates to

i _ conpound. of for 1), er.ein [ a
dimetyjpmine ﬁé&thﬁa%lnﬁe%@V%oﬁl?yé% mgwsul DXCSY ot h er
ethylaﬁﬁfo%'yl ﬁ‘fetﬂo&?ceﬁﬁﬁﬁl? R dx BBy O IV, Nediéth @sulhnioylarieyidieland

of fo rein. R3 is 3-tetrahydropyranyl or
heterdcytctst w&hge:m ¢a@lpgqyclegﬁ betgropiede 1S@|pt199ﬁ;}1y|:§;pbs§1§1ﬁ@d by halo,

i ion conmpound of formula (1),
ettt Yok b} A5 of Ondh r ahydr opyranyl . WD 2008/ 002245
PCT/SE2007/000621 13 Yet one aspect of the present

Yet a{mr;}é]gg%sh?g%@h a];}r%%ntégymn 5 gt%]_%%oc%ﬁngﬁuﬁn@ Pfa fo%mxéla éI) wherein
R?qukﬂng%mﬁglkyl or Cl.3hal oal kyl is optionally
substituted wth one or nore ORB; wherein R8 is
i ndependently sel ected from hydrogen, Cl_6al kyl or

A fusthe: Q0RL050 Y *Jreseﬁlt A et R 305 66 B(gunfdrb? fW@} wherein R

I'nvention refates to a conpound o

" is halth dcenrdinRdo onseriioddabityolf the@m@ea@pmloof th lh @uptroe sent

invention relates to a conpound of formula (1),
wherein R4 is 10 nmethyl. Another aspect of the

One @i;%&&iﬁthé Pre@nt infentiodlralbRs td @c@nm o8nrdmafa (Hpwhedem R is
(I'), wherein Ais heterocycly wherein said

selediest fegro @ ypanginbersd ppn-promatie 9ar§my§1y1 PUE EanapbeEsd IsrArppatic
hetet%o o Wi saﬁ&aﬂ%g?/éé}?f;f %}'?{érdcfycl?ﬁs @gﬁ@ﬁa@l&%ﬁyﬁﬁféd by one or

tains an - at nitrogen may be
more halo, cyano, trifluoromethoxy, Cishaloalkyl or Cysalkyl.

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

a non-aromatic 6-membered heterocyclyl.

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

R? is 3-tetrahydropyranyl or 4-tetrahydropyranyl.

One aspect of the present invention relates to a compound of formula (I), wherein R?is 4-

tetrahydropyranyl.
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15 optionally substituted by -R5-R7. According to one
enbodi nent of the present invention, A is
wal2pspexisli nyl , 4-tetrahydropyranyl, 3-pyridylPCT/SE2007/000621
4-pyridyl, 5-pyrimdinyl, 4-isoquinolinyl or
2-pyridyl. Yet another aspect of the present invention
relates to a conpound of fpynula, wherein Ais 20 a
non-aromati ¢ carbocyclyl; wherein said carbocyclyl is
optionally substituted on carbon by one or nore RI1.
Yet ACaRpebt BOthe preofit iRhOcH REMds tofa cbﬁnpomfdetﬁemndw Mg mﬂe&m R*is
sai.d non-_ aronmatic carbocycl cycl ohexyl
Craailo o £1-grlaafkerl. prhescimaid ﬁ?\v@q%lﬂ @ﬁ Cp & ltscppaoaféh‘psabﬂkﬁuted
with@he BanBl‘él GrY lvx)here‘M"K? &iiRd deﬁtlfselect&ﬁﬁgiﬂl ?bﬁlo eefM§ LRI or
said Cl _3alkyl may be optionally substituted by one or
Crshmboadkyhal 0.  According to one enbodi ment of the present
invention, RL is nmethyl. According to one enbodi nent
of the present invention, Rl is Cl.3al kyl substituted
A fubtfferQispecobf e psdin irventidiCeitdito g compaura dTesmeandy iwhendin R*
of the present invention, RL is trifluoronethyl. 30
is Cygther aspect of the present invention relates to a
conpound of formula (1), wherein RL is selected from
group -R6-R7. According to one enbodi nent of the
One@ﬂ@s thé present inyentioRgelates tae Perspaadof Grrmubs (), wherein R is
met&,?:(()S/ 002245 PCT/ SE2007/ 000621 14 - (CH2) PN(R15) -
-C(OO0, -NR16)C(O O, and (-CH2-),,.
Accordlng to another enbodi nent of the present

i.nventio R6 is selected from -0-
Anothgy @pecté)ﬁ the preseqpinyention selatgs ancgmtpau%% %@P Nér% %ﬂP‘?FE‘HtA is
heteRlcy$1ER wRERELALd RRB8& Iy s oftenkify dubSitdtedl on 3®oA by bfe & more
or 1. According to another enbodi nent of the present
R' apgereingh saigRBeterocy qliieeptans rRSNH- n®iety ﬁlapnlrfr@gqn may be

6fy 7t :

opt e g S0 R BRI O of B B B shciion, &
is 4-pIpefliNg IR tetrahy GOy anyl, 3-ByMllyl, 4-pEid,G-pprivid{nyCH2ispquinolinyl

and erein mis O or 1 and wherein z is 2. According
or 2941d%e embodi ment of the present invention, R5 is 10

selected from -S(Oz-, -C(O-, -C(OO and (-CH2-)m

and wherein mis 0 or 1 and mhereln z is 2. According
Yet @@M@S@ﬁb@fdbﬁﬁﬁ@enémvm@rﬁpb% i@ a FoTvRME 6 formpld, gherein A is
a nons %!rcﬁﬁ t{:c%lafb"o OC o Fl&gﬁ%aac@afbocgﬁirlﬁ trl%ngll% Fuqshtuted on carbon
by ona Dbmogedi Acemdhngect mnmylnddyrhe;nt\miﬁ dre@rﬂenﬂlﬁvdﬁﬁonmldb@n-

opt i onal | subsgltuted on carbon by one or nore R20;

aro ﬁ‘\%ﬁ’@%%ﬂ iy gyelobet¥lhet er ocycl yl contains an - NH-

noi ety that nitrogen may be optionally substituted by

a group selected fromR21. According to angther
Oneggpsstiphiappresint frysntignaskaigs tp agerpewn, of formuda (1), Wherein R' is Ci.

salkyl, wherein said Cjalkyl may be optionally substituted by one or more halo.

According to one embodiment of the present invention, R! is methyl. According to one
embodiment of the present invention, R! is Cy_salkyl substituted by one or more halo.

According to another embodiment of the present invention, R} is trifluoromethyl.

Another aspect of the present invention relates to a compound of formula (I), wherein R is
selected from a group -R*-R”. According to one embodiment of the present invention, R®is

selected from -O-,
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Cl_6al kyl, heterocyclyl or carbocyclyl; wherein R7 may

be optionally substituted on carbon by one or nore
wo2@g/0emds wherein i f said heterocyclyl contai NBCHSE20DH00621

noi ety that nitrogen 20 may be optionally substituted

by a group selected fromR21. According to yet another

enbodi nent of the present jsvention, R7 is Cl_6al kyl.

According to a father enbodi nent of the present

invention, R7 is methyl. According to one enbodi nent

-(CHOf,NtRI€)- pce@)%mcmlfy@e O{FIAMC(B)DS afd{-CElyhs ch@iﬁﬁié to aﬁ(ﬁher
0

Anot her aspect esent invention re
embo,d@rﬁy@mﬁ alecwesmrlﬁ’mnaom is gleqied Homa0 ras(%)é\l@c;)e r@qo)o?nd
r
(- Cﬂcz 9\%‘8&(1‘& ? am@%gg@??ﬁ%&% E) % 115/\}699%%2{@%5?@@}{{9 br}’alnd n
is 0 c&ridAmbmdmgmo arfotlma euibbditrentafithe ylesant mvantinn, Bhis ((BHb)pN(RIS)
moi.ety that nitrogen may be optionally substituted by
roup -R5-R7, with the 30 proviso that said
carbocyclyl is not phenyl; RL is selected from

Cl.3a|k¥I a carbocyclyl, and a group -R6-R7, wherein
A fughgrasoet ofetbgpiesqng mVélgﬁqndﬁl&FqS;}o 3 GoEPoaL frpylagile wherein R°

s o B0 S E BTG bo ao R R PSR o

or 1 argl ﬁierslalzhylz ARBrding aine @n@ddlfrrremhof ¢ pjegent invexi@n, R’ is

seleﬁﬁ%‘eifo%ﬁq-s Zg -9{8%6-&@ e g &V@%‘ﬁ? %rrlndn Wb(%’el% s Oloraflnﬂld

wherellGHRPPN(R15) -, -C(O)- and (-CH2-),,; wherein R15 is
sel ected from hydrogen or Cl.6al kyl and wherein said
Cl_6al kyl is optionally substituted by one or nore

AccdfdRg 18 BEk YhSIaBhht Bf 118 pPesBht 1ﬁveﬁ1‘ﬂi@n WFes §d18ktedl Rorh Bydrogéd, C.
is Selected from hydrogen, Cl_6al kyl

sl O delklyirbanylysy iy e@rrocché,l Geylonielhepeyeterdeyelyl; wherein
ca boc et er I 20|

oGRS S L LM oL R B i,

hete@ﬁ;ﬂcly\h@nam ahf NBIanﬁndnﬁt}ﬁt mmagéryﬂna}z bdﬂ btionsilysubsiiked by a

groug sal‘ega rtglgﬁ?te C{]%Iq&%%&% @éthbe 5 %#Ign al é}/}&fpggsseﬁtl 1}nlf'lent10n % is
Ci 62111qu SRR ¥r %&gﬂ?ﬂ wWHegdh R hﬁKl be %?f‘&lall?%u&ﬁhﬁéd on carbon

CI. 6alko§¥ &n ) am no
by o(lemr BetelRyI;)and mhaesin i aﬁlﬂééVmCyPIYhth@rb%émm}’ that gitrogen

s YA SPRU TR ARG BUEROREh i SO S e
embRﬂﬂnenSoﬂfﬂe _@akehamwﬂtmm R ket gpltgly Alcyérdmgmda Ritberiemabodiment of
sel ected fr hal cyan, -Cl _3al kyl net hoxy, hydr oxy,
the peseRlPvention HBE?@D% and met hoxy; wherein said
carbocycle or heterocycle is optionally substituted
by hal o. 15 Accordi ng to one enbodi nent of the present
Accordingrte papempgdimentiof thermseseptiavemiiongA ibned seskgyted.

and B,is

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

A is heterocyclyl or carbocyclyl; wherein said heterocyclyl or carbocyclyl is optionally
substituted on carbon by one or more R' and wherein if said heterocyclyl contains an
-NH- moiety that nitrogen may be optionally substituted by a group -R*-R’, with the
proviso that said carbocyclyl is not phenyl;

R! is selected from Ci.salkyl, a carbocyclyl, and a group -R®-R7, wherein said C;.salkyl is

optionally substituted by one or more halo; R? is halo; R® is a 6-membered non-aromatic
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enbodi nent of the present invention, R3 is
4-tetrahydropyranyl. According to another enbodi nent
w@booshe2p¥F esent i nvention, R4 is nmethyl. 20 YePCHSBE2NES00621
aspect of the present invention relates to a conpound
of formula (1), wherein A is heterocyclyl wherein
sai d heterocyclyl is optildnally substituted, on
carbon, by one or nmore R; Rl is Cl_3alkyl or a group
-R6-R7, wherein said C1 3alk | may be optionally

heterosyd:l;&i]k"t is G dalkyl; Bhis selectad fremh§[@z RQ(G))s AP ard (1 Fogm
and w]@_{elg grrbi%;;ﬁ% 1%‘& re(r)eggft tz |13 tdfﬁ?eccl/e%l ﬁ(%n Rg 4(50}%1 NéR

-C(O)Zaﬁld-zr@{;p)'neﬁ’ﬁﬂ%lnl v Gmieleeﬁ&d ﬁﬂoﬁDh)UﬂmgﬂndE €1alkdrpd mhdrem said
sel ected from 5-Fl uor o- 4- g

Cuallog scuianglb SbwTay PH ALY PTE FE o AR By K Pese
pis 1; (1;& F%ée c)ééd%?‘&h H&ﬂ’o@enzt}?gﬁll?ﬁ C1 _alkylcarbocyelyl, -Cy.

4a1ky1he(t¢re¢yca5hym1mc2ﬂybapddwtemqyplyl wherqw Ramsy bs optiqnally sHhstifued
on cari)éF B}ZO é/ ﬁrtl%g]% é ; Ipl)lf/rrel dl§ séﬁg}flgﬁggb%gag}][econ ns an -NH- moiety

that nrtx()gﬁi mappe bﬂlﬁlh}ljbyxfbaﬁmtbd)ﬂy)a grdup-belected from R R19 and R* are

o SRR e A D8P R in,

(C1. 6al('l§rl)%#rﬁli1ﬂ5‘ Yefde lpa)ﬁﬁ%@teﬁfcyélirr 3kt vredazel -aﬁd RYlihddyeddently of
uoromst ) pyridin-2- yI]pyrlmdlgg
each @hdFlisioptionhlly thﬁ’efnllfvjil opeATben By Ing Py marg B e F@%anlkanoyl or

heterqc&,flag fB‘F *?15 Isi%lc_ktgcy frﬁg 'hél'oy !:‘)anélr H'C1 3a]ky1methoxy, hydroxy, methyl,

heter ticuad ﬁreﬂkoéc{yl*- \Kma“rhn)sgmyanbdcyﬂ@er;lie}erdc—ypg.lmpmymﬂy sybsigipted
ydro- 2H pyran-4-yl) -

byha]om dazol - 5-yl ] pyri m di n 2 amne; 5
-Fluoro-4-[2-met hyl - |
- (tetrahydro-2H pyran-4-yl)-1H-i m dazol
Accordphg torgap @n(onémpnb«pﬁ the gr_esqut ﬁﬁ(pﬁf%n) By i quo 3Accord1ng to another

1. According t th
ebegt ST RBRUER. o ey B e h B A
embodfae® bf &e}ﬂréseﬁ*@ﬁan(lm,mé‘ns ohiethy]. 10

yl met hyl ) pyri di n-3-yl ] pyri m di n-2-arri ne; 5 -Fluoro-N

{ 6-[(4-nmethyl -1, 4-diazepan-1 -yl)nethyl]pyridin-3
Yet aj Wh}:r asﬁec{t &f EH%tﬂi‘ééEnt ﬂwentlon relates to a compound of formula (I) Wherem

t et rahydr o- 2H pyran ).-1H-i y|11ga\4 mo

Ais }Et@tm:yq:éfl wigraop betqno[:}zg{y{:ég p@}}ona y su stltuted bon, by b6 or
more{ ( 1&%]13/ 91'1(?[ E‘éﬂ&%@?{’ %W%here&ﬁ'aicf@ldﬁﬁﬁi may ¥¢ bptldnally

pi perazin- 1- rrethy]pe(rldln 3
subshtyﬁe}l bpyht ot d]lore—h’%ﬂ(arﬁ nehald; R’ is a 6-mem ered non-aromafic heterocyclyl;

R* 1s,%t3ﬂ§?1;gm 3(2@(?% aLPd[lgel { poxygt hyl ) pyrrolidin-1-yl]

The present invention also provides a compound selected from:
5-Fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-y1)-1H- -imidazol-5-y1]-N-pyrimidin-5-
ylpyrimidin-2-amine;

1-[5-({5-Fluoro-4-[2-methyl-1-(tetrahydro-2H- -pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-
yl}amino)pyridin-3-yl]lethanone;
5-Fluoro-N-(6-methoxypyridin-2-yi)-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)- 1H-

imidazol-5-yljpyrimidin-2-amine;
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methyl - | -(tetrahydro-2H pyran-4-yl)-1Him dazol -5
-yl ] pyri mdin-2-amne; N

w@ sooppa24xet yl - 1, 4-di azepan- 1-yl ) net hyl ] pyri di PEBSE10p7/000621

-5-fluoro-4-[2-nethyl -1-

(tetrahydro-2H pyran- 4- yI) 1H i m dazol - 5-yl ] pyri m di n-
2-amne; N 16

{6-[(2, 6-Di net hyl nor phol i n-4-yl) et hyl ] pyri di n-3-yl}
-5-fluoro-4-[2-nmethyl- | 20

5 Flucﬂrbelt [Qahytﬂyle} Pt ghyyda2 B-pyk -4kl 1dd-theidesiol S=3H-Ndgr i mi di n-

(mﬂ“{’%’n[e(}ﬂ/?)ﬁ’yﬁhflfzu}ﬁlﬂ@iﬂnﬂ)‘gﬁ%ﬁwnf yl ) et hyl ] pyri di n-3-yl }
5-Fluore-N-(6.81c8yfykidin By Dyd-fA-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-

(tetrahydro-2H pyran-4-yl)-1Hi m dazol -5-yl ] pyri m di n-
imidazolziy fjsrimidingd-g@#ns: 4- [ 2- net hyl - 1

L 1
e P
imida28l-5 yl]pynmldm -2-amine;

5 Fluallfo[li3 B %%‘Sga %8]:'1)}8(% Z?ZQyIIr%I{ %9’ )nﬁ%l’IIX dlcl%? Snﬂi 5@56%0115%"11&1 4-
ylmetkymﬁﬁﬁﬁbwﬁ)yn&mnmé yl)-1 Hinidazol -5 -yl]

lu
5Pl b b R AR S | e - Sy P oimgrigi -
ylme@lyg%oro %}p?rlwlﬂﬁlz%ﬁl&yrl di n- 3- yI ] pyrl m di n- 2- am ne;

met hoxypi perid

5-Fluoyd- J)fﬂfét-[mfhﬂeﬁw-lldi diazpgn-l yl)me[tlwlmtlﬁlyrl Yii-4-Crwethghldr o

di n- 2-
(tetrag)idro E'FE }El‘?lg 4Iﬂlﬁor omZha[z%I ﬂgﬁ% r§1|d}ﬂ 3 B¥fdgm di n-2-am ne;
5-Fluotd-8{2-adeyte-0-@dtkapy ycﬂramﬂlpyt‘al)-41ylﬂ-ilmmhah®1-5y}ﬁ+]\]' §-EGri di n

Dyt iy S hBeH By DopE g amine:
5- Fhfg)r %g%@ ?;6 QQ%%XyI%Zth%r)ﬁBﬁrdh{hn 1-yl]methyl} pyridin-3-y1)-4-[2-

uoro-4

meﬂw{tetrawdww m'lfﬂrpwanh%rnwdymiﬁﬂ}ﬁma%m e
N- {6}3&4 % zize};/r : olyﬂgleﬁngB% 1311£i 3n§g? éyilhloq@ tlgi rﬂiethyl l hy

|'uor o-
(teudhyd@tm_p@hﬁmﬂﬁf{-mdam d—yy]byﬂmidm -Frageag| - 5 yI] N- {

N—{6e[',(3 gfmmfﬁyr el *“ﬂiﬂ j‘éﬂ)\ﬁ Bﬁyﬁp%“d%ﬂ?’ Y pyoedr [l
(tetra% ﬁroLﬂfkg O@%lilmd&bi idtith-2-amine;

tetra ran 41ﬁ/ H-imdazol - 52/ Blyrlmdln
N- {6—[(£43D1ﬂa@nopm):p«§/mr1dylbmghy l]mrh% y1}-5-fluoro-4-[Z-m

ol A RAREITIERAT BT giomacn 10 01,

5 Flﬁﬂ&bh&{& md:thyl(l Gibﬁraﬂiyylﬂr Z)H—Z)kaqnw -pir14L-imidazol-5-y1]-N-[6- (pyrro[hdm 1-

lH-J zol ri mdin-2-amne; N-(6-
Ylm‘[ﬂEﬂ}WFlfi ’g’l‘%é'l no] met hyl } pyri di n(3 yl)-5-flu

dy! iyl thyl)pyridin-3-y1]-5-fluoro-4-[2-methyl-
N[ﬂ{efg%&g?%{ 2I—|—3p}§)rnén9y ]ammO}ml—?- |yn2pggzlgl g]yl ]1?30;?' n[1 cﬁle;w ’
1- (t@rabydrq@ﬂ pyran-4=yiF sHﬂnmmZ@L itﬂﬂ@YfH%lf%% amjyne

sghSL AR AR i S
Oxaieﬁafhmﬂhﬂ)ﬂyzldﬁeﬁWbyﬁlﬂ(dlfeﬂfaahwr o- pyran-4-yl)-3Him

5 F1a a2 T e b i £ Y ety pyridin-3-y1} -4-[2-methyl-1-(tetrahydro-
2H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine;
(1-{[5-({5-F1uoro—4-[2—methyl—1-(tetrahydro-2H-pyran—4-yl)-1H—imidazol-5-y1]pyrimidin—
2-y1}amino)pyridin-2-yljmethyl} piperidin-3-yl)methanol;
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I soqui nol i n-4-yl-am ne; 15
{5-Fluoro-4-[2-nethyl -3-(tetrahydro-pyran-4-yl)-3Him
W@l 200810022451 | - pyri m di n-2-yl }- pyridi n-4-yl - am PE/SE2007/000621
tent-Butyl 4-({5-fluoro-4-[2-nethyl-I
-(tetrahydro- 2H pyran-4-yl)-1Hi m dazol - 5-
yl ] pyrimdin-2-yl} am no)piperidi ne- | -carboxyl ate;
5- Fl uoro-4-[ 2-net hyl - |
-(tetrahydro-2H pyran-4-yl)-1Hi m dazol -5-yl]-N-(tetra
1- [3-?@{/[(5F(Q5-I*‘l‘tltoro?@-[Dymahi}yg41=6tdzlt}athlyﬂﬂogﬂfﬁpﬁraﬁ-ﬂa%) mg;lmldaﬁoll-S— I
i.n uor o- - -
yllpyri r%é{n}qg-pf ngfbi}ﬁ‘ grylhn%lp}%l}aiqupo)propyl]pyr[rohdm-Z o¥1e
-Flﬁdﬂ) GhetRyVIl-(tBYdhy o Apgt S1H- -N-
T R A e R S G W S EP AT 5

pyrr@hdlnrl ;Mlglpmm-my@)@mlnsdkxyrlwn}?py}}pwnrmdm-zaamme

3- [{%ﬁéﬁ?é—ﬁl[ﬁlr&%&lg{ (}?1:54 %’E}g -2'_71 pgfl%%rélo ylﬁ1 lbzlmngazoyg-y ]pgrnmldm-

py ra
2-yl} anﬁlﬂ@)pmhdlﬁ—Zyﬂ]rpgthyl Mte‘tréfhyaroﬁlfhme-yhhbthﬂbeﬁmno]propanemtrlle

N-[6- @tzgtﬁ Eﬂysg t%%ﬂp}g#g—?}-}i] 55/1 uorq Eﬁ-meghyl 1 (tetra{lydrl)—ZH-pyran—4-

1) IS iRy oL o2~ an ne: 5 Fl uor o-4-[ 2-ret fyl -
t rahydr o- 2H pyr an 4%@ )-1Himdazol -5 -yl]-N[
pel

N- (61{[E§101(@ﬁmﬁébﬁwatéﬁk)@mlps]rp@hy idin- 9+y})p§rﬂumod4 -[-metyl-he;

oSNk ST BT s,

({[532( E)qo ‘p"yuprmzi;@-memyyn }E(tzegngi;;/mg))gifpma%@g)-ué-limarab@gyl?meimim-z-
- uor o-

yljam ﬁ@ﬂ?&ﬂ PR iﬁ n?>aceg9qﬂ§ff% 4-yl] -4-

{5- P[llﬂyrmt[h%het}iﬁ@t(@étfaﬁ?&@[@ré}fh-g [ﬁﬁnﬂld?{icﬁ 4-yl]-pyrimidin-2-y1}-
1H i m dazol 5y|]pyr|md|n am ne
1soq15m¢|1ruﬂ>TYbamn{ez net hyl -

{S-Fhfotr@h 2(?%&5}‘1 &d:p éﬂ )f-yy_%ﬂ ﬁhﬂ% I4 rﬁ]ngljulud[hli ,B. yi‘}

eny er it
pyrldiln{4l-y1(aBanﬁzyl sul f onyl ) pi per| di n- 4- yI ] 5 fluoro-4-[2-net

r B S R PS50 e v 5

yl]pﬁ*nﬁldﬁpl-@}}émﬁr%')ﬁpéﬂﬁﬂhe i -carboxylate;
et rahydro-2H pyran-4-yl)-1Hi m dazol - ¥]I -N-[1-
=Y,

S-F 1*{@91%@&6%&69(%%%&1#@%44 YD Fyimidazal-p Tﬁeﬁéhydr@r?,H-

afab ¥ 1%&3 202{ phar maceutically acceptable salt
24 th ﬂé’? present i nvention also provides a

N-(1etsertidpip @tl@&%&d) -&dlupreefd[2-methyl-1-(tetrahydro-2 H-pyran-4-y1)-1H-
imidazol-5-yl]pyrimidin-2-amine;
N-Cyclohexyl-5-fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-
yl]pyrimidin-2-amine;

N-(1-Benzylpiperidin-4-y1)-5-fluoro-4-[ 2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-
imidazol-5-yl]pyrimidin-2-amine;
N-(1-Benzoylpiperidin-4-yl)-5-fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-
imidazol-5-yl]pyrimidin-2-amine;

5-Fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-imidazol-5-y1]-N-[ 1-
(phenylacetyl)piperidin-4-yl]pyrimidin-2-amine;

Benzyl 4-({5-fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-imidazol-5-
yl]pyrimidin-2-yl}amino)piperidine-1-carboxylate;
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-({ 5-Fluoro-4-[2-nethyl- |
- (tetrahydro-2H pyran-4-yl)-1Hi m dazol -5-yl ] pyri mdin
WO 200890%48m no) pyri di ne- 2- car bal dehyde; and  PCT/SE2007/000621

2- Brono-5-fluoro-4-[2-nethyl -1-(tetrahydro-2H

pyran-4-yl)-1Him dazol -5-yl ] pyrim di ne. Said

conpound(s) can be used asignternediates 15 in

processes for obtaining a conpound of forrmula (I). In

this specification the term"al kyl" includes both
5-Fl§drb-a- glhcmalﬁgds@foawgﬁlp&lcﬁﬁLaLﬁLm[tayﬁethymn Qe hlb-2 H-pyran-4-yl)-

references to_individual groups such as "propyl"
1fﬁ%W@W@b%ﬂﬂPW@n¥%¥'fwmﬁﬂstralght chai n version only. For

e e

(phee)dalﬂﬁingl)plﬁatadhhw-ﬁ]py&rriﬁméhammeI o incl ude straight and

N1 RAE Bs R Per R A S B - ST i B SRR o R d-y)-

lH—1h@&&%BSﬁyl]pﬁﬁ1ﬁfdﬁﬂz%&nﬁ@ah(ﬁldl vidual al kyl groups such as
are specific for the stralght-chained

-Flw%h érfn%}hﬂyl -Gpigphy droat iy Ea-4-3D1 LEaiiRekP- Y- At hed

(trifIfORLE RO DA OMB P BHE 2 ARnind:SOPT OPY! * ar e spect fi ¢
Tor the™ b nche |n version only. A sinilar 25

as a frembasnator @mhappbmé@alboa@mbteble saltithergbE, for exanple
"carbocycl yl C1_6al kyl - R22 i ncl udes
car bocycl yl met hyl - R22, 1-carbocyclyl ethyl-R22 and

The Bregéxit bioeybrydlss Ilw{ndEQQcorhpmmhissleaa@ﬂbﬁ cati on the term

st g R e R S i
yl}amg?o)pﬁidﬁ?éjﬂcarbhlﬁé’ﬂﬁd@earﬁli mom@slaﬁlew 4- [zznfeﬁiyhyl(w't@ﬂyd@@ﬂ-
1-en but- |-enyl, but-2-enyl

pyrap=4ygl)-f mdazzl-&yﬁpyrm%@ Sﬁldrcompamsl(sé caicBaised iy intermediates
branched chain
]np&?{ qﬁpd%%ﬂ avﬁﬁa&£ Amg?@t such as
hex- 4- enyl hex 5- enyl and 2- nethyl pent-3-eny| WO

2008/.002245. PCT/ 007/ 1. 19.ln this .. ;
In thig¥per %F%%ﬂfﬁ tBWeflﬂg iy ﬁgq?%i’ﬂgh Stfaw.'%fflrt?g%@m&s@ fhain alkyl

grouph bad @Men@mo %&ﬁaﬂﬁqﬂg@ gfdﬂpﬁéd%}i@y* pro?ﬁo Hﬁsspe(!:ﬁé for the
exanpl e | kynyl " “i ncl ude eth

stralghf ChaprypFicn@ 9 Fon et il b salkyingnd (%lmgldiyl” I Ae———
propg%é%l E%)%ﬂl datI tﬁlt}hn Fsggtl%g e%a?n&h@ G{%ééﬂ%l’ C Kl g t(?‘fﬁgltu{ie straight

in al avi'n
and anbhed&hﬂmmﬂ@hgﬂoppmhavmg/@ ydrbanaiomh;&uelﬂasyl’@(hn-l 'Eiﬂlélekar-myl
hal ers to.fl uoro, hloro ronp an
and Y- gl BB e Qi G GEiRs PR TR ibfre

spedifid for tHels@HREt-EHaided vieRidd o ST Sfp@des fohadividialranched chain
definition includes all substituents being chosen from

alkyp geoups suchas Spweemyl ede g?eslﬁysfor e branehesh ghgin ersign eplpe pignilar
con&ﬁggng?%%g tﬁ\é} rQ& ff& &b E’P; SR ﬂé@w%mclﬁdes

# éterocy i'S a satur
carbpaycﬂylaieﬂlyl-ﬁgﬁ urca:ﬂaecjyo@rlenhmba% andedrbonyaigdetbyl-RT5
bicyclic ring containing 4-12 atons of which at | east
one atomis chosen from nitrogen,

In this specification the term “alkenyl” includes both straight and branched chain alkenyl
groups. For example, “C,_galkenyl” and “Cy.4alkenyl” include allyl, ethenyl, 2-methylprop-
1-enyl, but-1-enyl, but-2-enyl and 2-methylbut-2-enyl. Also, for example “Cgalkenyl” is
intended to include straight and branched chain alkenyl groups having 6 carbon atoms,

such as hex-4-enyl, hex-5-enyl and 2-methyl-pent-3-enyl
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sul phur or oxygen, which may, unless otherw se
specified, be carbon or nitrogen |linked, wherein a
WO gi8/ogadup can optionally be replaced by a -E{TBE200EH000621
ring nitrogen atommay optionally bear a Cl1_6al kyl
group and forma quaternary conpound or a ring
nitrogen and/or sul phur ateom nay be optionally
oxi dised to formthe N-oxide and or the S oxides. 20
Exanples and suitable values of the term
heterocyclyl are morpholino, piperidyl, pyridyl,

I t hi |yl ndol yl i nol yl,
In thtSﬁp@‘ﬁéq:atlog 3{1%[1%5% Q}IIQS}(J?’ blplyﬁczlgs lft%ﬂ? g:gﬁlgig Q}X@braggﬂeg%hgin alkynyl

o 15 S U A A
meth&lp@;lmgnﬁlpA@Qr fodexarhple t‘@&aﬂafhyﬂnmplyandn@/to 1nclrrdfdmza¢gly pnd
B S B, O SRR s

hex-pyhylol i done, 4-thiazoI|done pyri di ne- N-oxi de and
quinoline-N—oxide. I n one aspect of the present
invention a "heterocyclyl" is a saturated, partially

The &AhUEALCHIGS 14H5Fb U6 brofBAAA iR, DI Cyclic ring
containing 5 or atoms of which at |east one atomis
chosen fron1n|trogen, sul phur or oxygen, it may,

i SEe cifi dﬂ‘b r i
Wl BBk DGR SR St oRE o RERST O ' KSR
that this defi@trondncludesrail mgbﬁluienhlhén@tdhmdﬁﬁkorxb ene @afjthé spraifiey groups
oxi di.sed to, form S- oxi des. 2008/002245

or thp S RPBS PR AEGBED 0 RO AP eyppocited ereWpsnocycl e

is a saturated, partially saturated or unsaturated,

nono or blcycllc carbon ring that contains 3-12
A “hgternegelylihar bptarogy dedis agaigiatede partialhy sagyralet pr pesaturated, mono or

b1cy£1§:oxjn‘%/cquﬁaqgm 4- lg(a@ S ofpva{1£ﬂ %%a@f Jéﬁ/e at(?lﬂ rlsbal%&gﬁ f¥% n‘}ltl3

Icr COﬂ al ni ng
sulplliurmg oryrehawhich gn@ wrlesk @»tla:hmm speBifiet ald @rh/cml maﬁrdgen Imked

Wherf%g'c;( Dagy %%rﬂag pi)trf(%{?ﬁy gf) g‘%’%‘fgg {)52 5 y¢@g)r%:rlg%t}}%rg gen atom may
optidnaay Qg‘eﬁf)é)@p salk‘}}a’grbﬁﬁlh SAeRYh a RReMAty cMRLABF a ring nitrogen

tetralinyl, or 1- ox0|ndanyl Exanpl es of
and/opIdar Rmymay be pmw@alﬂvemé&@d toefprioshe Neawidp prberdhe S-oxides.

Exanpl es of "C1 6al kanoyl am no" i ncl ude fornmam do,

acetani do and propi onyl am no. Exanpl es of "d 10
Exarfiplek yndS{u@pble whlreeofthaters “Betexwcfilyl mod mogphoiiidy pipetidy,

oy G- Ry e Soh - 2esiolsly i o e e

thwcﬁééé@lop'l éraz1 dth?d‘z@h&ihyl Fxadifs, tﬁfomorphohno pyrrolinyl,
"N (C1_bal k am no" 1 ncl ude_ mnet hyl am no and

homepingRyhé.>-diesapmsridinyb fetraky fopyeaid airkgazpbAyrienidyl,

pyrakl_iﬂgit, Egﬁq%ﬁﬂa@,t iﬁgjﬁ%%@[n*lam Iﬂé)chylﬁ%r[rélgl[ Qtﬂ%‘ﬂdbﬁénl QQoq%ﬂféylone 2-
yrrbMo¢1€;14 Gadzoliflgreupypitimsiyloxiderand Numbh(wm’edxyde) Sudreteapary bf the

prese uﬂe(légt ny #%%ﬁ%g%ﬁgﬁﬁgﬂhﬁ%ﬁ fsa’curated or unsaturated, mono

or bicyclic ring containing 5 or 6 atoms of which at least one atom is chosen from nitrogen,

sulphur or oxygen, it may, unless otherwise specified, be carbon or nitrogen linked, a
-CH»- group can optionally be replaced by a -C(O)- and a ring sulphur atom may be

optionally oxidised to form the S-oxides.
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are N, N-(di net hyl ) sul phanoyl and N-(nmethyl) N

(et hyl ) sul phanoyl . Exanples of "N (d _
W®@2008p02¢ar banoyl " are net hyl am nocar bonyl andPCT/SE2007/000621

et hyl am nocar bonyl . Exanples of "N, N

(d . 6al kyl) 2car banmoyl " are_di net hyl am nocar bonyl and

nethylethylaninocarbonyl %&anples of

" Cl. 6al kyl sul phonyl ami no" i ncl ude

A‘c ngwﬂyf SC{IP‘BO l a qgg sﬁ%&%ﬁi@]&#ﬁ%&%@g grylln%gt]urg?edaga%no or
bicyclicbarBah Kii} sat %lﬁzﬂﬂé 5-12 lafelsUR BB S YR L%r At og)’uonally be
e

i sopropyl sul phonyl and t- butylsul hon er s

replaceddy ¢ «294 Rertisley)t [ sArbocariuil™is omonadsiclt Heg coseipisiey or 6
om0 BRSBTS P U508, S0 B o B

include @&lapmﬂyhmycllobuigt 1hetoeyddapeatyt cyelspatyli sselopentéing, dyetotsxyl,
ar bo | e, an etero Ie ar defi ned above.
cyCloRgHRP} RV doRk N U8, BesEYhen korendasty cl y|
therefore i ncl ude benzyl, 2- phenyl ethyl,

1-phenyl ethyI c clopropylnethyl and cyclohexylethyl
Exanplgsof é}é&é@r@h@ff etferey] and pyonoay dixseypddsyaf “Cu-

oL, LT R LA s,
salkyNIOR/vG:2¢d 5 iPCHY BEACHA¢ HOBERHIo, Ghylihie rhethyimilphinyl,
NS LTV RS RN T M —
and alcé’tsil gdemples br svyei. &héyl)ammb h@maa e%m;h@mﬁm%hh )éihy&hﬁﬁtps
bet ween one _and three carbon atons that then |ink

Exalﬁpéeséfhyd?&wa“w@@%%?” inghude iV arethdwping péixy- @h}dﬁ%ﬂmo and

N—etﬁyﬁﬁ%ﬁSa}’%ﬁﬁlﬂho dr ox ek p%c %leé(‘:?(E@g‘mo@%l et I!1 Tre
(metm)@ulphmyﬂ y.hd éh(@tl@l)h\glghamwetﬂxytmplemﬁ “N;Z\ﬁ{(tuﬁml@yk))sallphdtmsyl”

o S N e BLRGRATR Bk r v,

salkyeabh@d” afe metllamindodrsyhye bﬁ@%ﬁylamﬁﬁcéiﬁ@nﬁt W&Y‘W N-
1-ethoxyet hyl and 2-ethoxyethyl. Non-|im:t

(Cu Gaélgghﬁqrggm@fl are@mg@y@mcg@@p@ﬁ@}@ me{t}ﬁ@etbﬂ@nmocarbonyl
5]
S MR BRI oy BB D RO e |
isopregydstnhabylemsrd anddfbu@flﬁdplwouhmn@f Etxﬁmpk@s eSS hitsalkpiselphomyd”
.1 kS X d n t of a conpound
includg %‘gfs‘élﬂ’ §g@ﬁﬁs pﬁv%yﬁ%u %ﬁan ﬁ'bu si}g}o% fently basic,
for exanple an acid-addition salt with, for exanple,
an i ic or or anlg aci for exanpl
The o eIy e 1 G SRy ey | ikt gzsight and
brandhbd EAHORIRFCEDISs ofBetweel of ankPfoliBda8bdn zﬁl&hgitha! ﬂﬂeﬁﬁﬂi& fd on

a sui table pharnmaceutically acceptable salt of
carbogpeip gyhgjergﬁycﬂm@spepngdﬁ nkheitermscafbonyaid ar(;hhqt@ocycle are as

[ o a t sal
defmgigﬁolv? I@gﬁ 1 gﬂm egéaﬁllp e3 ?r%slfllmcerb?%c?yé ﬁ egeftgléﬁ ]{Kﬂgd l%lelnlz}ﬁl 2-
phenyieﬂhgl Iqmbnylefhpl cﬁ)l@ﬁ‘bﬂ)ﬁm&hybdrﬁl ayttobéxyitaly ENbrHinGRld |
exam%ﬂ:s of -Cyalkylheterocyclyl include pyridin-3-ylmethyl, oxolan-2yl-methyl, 2-(4-
piperidyl)ethyl and 1-thiophen-2-ylethyl.
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amonium salt or a salt wth an organic base which
af fords a physiol ogi cally-acceptable cation, for
wex@spdr4m salt with nmethyl am ne, di nethyl am nBCT/SE2007/000621
trimethyl am ne, piperidine, 20 norpholine or
tris-(2-hydroxyethyl)am ne. An in vivo hydrol ysabl e
ester of a conpound of forfgula (I) containing carboxy
or hydroxy group is, for exanple, a pharmaceutically
acceptabl e ester that is hydrolysed in the human or
The sy &iC, hakylhydropy’H GuE g alichimeiaxgNt“-@ciatkytethexly t atdi-C;.
ui t abl e, pharpaceut.i cal | cceptabl.e 25 esters for
kP BORYS: RS AT o et oty RRbrIp cBut lgT pERPE e fen one

and RN 0OAREINY that@hen Bl ﬂ@%ﬂ%&&%ﬁ@ﬂﬁw, cBok bsisbopoxy group
examgle pi val oyl oxynmet hyl , pht hal i dyl esters, C3
e

respesiyely oNPRcbisyiing exemples,of L salkiiy drexy dneludehydsgsmteyl, 1-

~ | . (43 2% 2
o YEISRES L ABERENE ROXSHIH by gty saotmetboy
metloxmaethyl, 1 imShaliyeiyl emt 2nethokpehylyNon-Andtinglexamples of “-C;.

al koxy.car bonyl oxyet hy. sters.for,exanple o
sl R o B Dy BRI B eS0T B lep-limicing,
exarBFEPEYC OlalkyHsdpio  GRITIe Wogtopokyhéthsl, Ph xyethyl and 2-
i i%venti on.mvb 00%%02245 ;@Ca:?_/ EZSE)O?/%OOG%?%ZYM in
lﬁmV%V&WﬁWﬂ{olysable ester of a conmpound of formula (1)
contai ning a hydroxy group includes inorganic esters
such as phosphate esters and a-acyl oxyal kyl ethers and

A suifgblatpbarmacerigellinasepinble lsalasf acangwuhd obthe phesertnnwention is, for

exa h g{a%%é??dgﬁigntsgﬁ 2 Stfzglilpcgqtn 2)[% %Wr%s%gta' %\ﬁ%otggﬁg?lggrsgf%tcienﬂy

basit,Ifet %ﬁ@ﬁlp&ﬁa}i @oi&-ﬁﬂdiﬁﬁﬁx yalﬁxmih,&%r example, an %norganic or ofrganic acid,
2, 2-di et propi onyl oxy- net hoxy. A selection of in,
for gxpipgle é%osﬁl)%laﬂwér@g?@% $UPhRIIG gPhogphsisstriflgpraagefico kiffic or

maldiP GLiH R a8ikEN 9¥ﬁitab@§1ﬁ9&ﬁoeu@&ﬂ?ﬁk&?}%ﬁ)l@ safRd®a compound of the
substituted benzoyl "and phenylacetyl, al koxycarbonyl

pres¢ntonygintien whichlis sdficiontht aridis isemskalidnetdlisglt.clar exemp)d a soddum
(di al.kyl am noet hyl ) - L kyl carbanoyl .(to_aive .
or Rzt S o PR el o, PR P lout g R st an
amnE:)hgﬁ‘rﬁ ksiSoraf saft e axf Mgilﬁg bz?e whedhzaa50rds sHysidbo didiiphuotdpiible
.and pi perazino 1 inked froma ring nitrogen atomvia
catiop, hertepginpiqe sgit m.% pghylpRing. glawthﬂl%{%?, {iPRhglamipg, piperidine,

morgsaa%ku{sl(aqudl_%%r@thmmands of the formula (1) may
ave ster eogeni c cenfres and/ or geomet rc I soneric

centres (E- and Z- isoners), and it is to be

d ' [ .
o S GARA PR D, S0 o RSO e RS S
groupeis et ¢xampies a pRarmachdicaipscegable S5Ihatrihhipdrblyssd in the human

activity. The present inyentiqn. relates to any and al
or afiH B erade e@ﬁr%@% ! §u5$blf Rlerpgr iRy qegspiable
estebs 10 caPRRSI8Gudet (S aikioRyMbthPr bteRClot ¥lanple Althoxymethyl, C;.
salkanoyloxymethyl esters for example pivaloyloxymethyl, phthalidyl esters, Cs.

scycloalkoxycarbonyloxyC,_galkyl esters for example 1-cyclohexylcarbonyloxyethyl; 1,3-
dioxolen-2-onylmethyl esters for example 5-methyl-1,3-dioxolen-2-onylmethyl; and C;.
¢alkoxycarbonyloxyethyl esters for example 1-methoxycarbonyloxyethyl and may be

formed at any carboxy group in the compounds of this present invention.
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The definition of conmpounds of fornula (1) also
i ncludes in vivo hydrol ysable esters, solvates or
wG@i0smorgs of salts thereof. It is also to be urdESEI00TE0621
that certain conpounds of the fornmula (1) can exist in
solvated as 25 well as unsolvated forns such as, for
exanpl e, hydrated fornms. 122is to be understood that
the present invention enconpasses all such sol vated
forms that possess GSK3 inhibitory activity. Methods
An inbivPhpgralyaitloest@®f Theempoaskoftfoiile ) taitaifing@ W&@e@p
. rocess for preparing a conpound of fornula (1),
md“g SreABICSHETSSHeh 38 Rhosriptesicss A a-agsheryaly! etbers gpd rqlaated
compdu¥i@s WHER Ak X?@?ﬂt ?f &3UgYivh &8%%%%5?63%%%@% to give the

conprises the OW ng st ps

pareiRAFASES @ObOBBRdles HIx-ajyloxaltkiyl ethera nm,]/lldemséibﬂﬁnﬁﬁ%xy and
R4 (1] with a

: 1) R2 N~NH2 N =N, Rs
2 2"%‘3%’5?513%%’%&‘?%%?%’( By %’%ﬁcﬂ% ofgn vpoyhydeplygablesptgr forming
grouﬁfor Rﬁdro%m@lﬂlﬁe éik@i'i(?ﬁl Béﬁlzd?y? %)h@ﬁ}hﬁ‘dfe‘fyl 984 SPRGHutd @Rz A% and

fined in fornmul rein A'contalns an

Phena}aémlt ?komﬁtbonﬁlr(t%glw ellkr/hcahmrlete(@etmb alialigflearbamoyt ang Na
(dlalgﬂll%ﬂ rﬁgﬁg l Q%ama?ﬂ?o élbg!‘: ﬁzir}lzft Ocﬁgl&oﬁrlﬁ%c%éﬁ%t?? and

converti or nu
carb@qap@ylnﬂxmﬂplémfmubmu(dn)s, on Hedz@)l 11tom&a\tmmghdiﬁ1)b and plperazino

tect roups; and ormn ceutlcal
i B LR Bt B A0S i R O Bl RS Y
benz@Visfigaceabl e group, such as a hal o or sul phonyl oxy

group, for exanple a chloro, brono, iodo or
trifl uoronmet hanesul phonyl oxy group. According to one

Som% ?%ﬁgdlﬁﬁy bt tgg fdhila (})Sm%'; fak @{eréc@éﬁ@ tcérﬁﬂes !n&/%r gégn&)encr?c

isomeric centres (E- and Z- isomers), and it is to be understood that the present invention

encompasses all such optical isomers, 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.

It is also to be understood that certain compounds of the formula (I) can exist in solvated as
well as unsolvated forms such as, for example, hydrated forms. It is to be understood that
the present invention encompasses all such solvated forms that possess GSK3 inhibitory

activity.

Methods of Preparation
The present invention also provides a process for preparing a compound of formula (I), or
a pharmaceutically acceptable salt thereof, or an in vivo hydrolysable ester thereof, which

process comprises the following steps:
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Specific reaction conditions for the above reactions
are as follows: Step a). Amnes of fornmula (I1) and
waeeospounds of formula (111) or (I1V) may be reartCBSE2007/000621
t oget her under standard Buchwal d-Hartw g conditions
(for exanple see J. Am em Soc., 20 118, 7215; J.
Am Chem Soc., 119, 84517 J. Am Chem Soc., 125,
?(353 J. Og. Cherr}l, 22, 1568 and 6066) for exanple in
e presepnce di um acetate, in a suitable
a) reac§igg ¢ @y ?e°§§gﬁﬁ an aromatic sol vent such as
tol uene, benzene or Xy en b Wi th a suitable base for
exanpl e an inorganic ba F sfch as caesi um carbonate or
an organi ¢ base suc ssiumt-butoxide, in the
presence of a suitg '@bndNﬁach as 2,2' 25
bi s(di phenyl phosphi ReP 1, 1' - bi napht hyl or
2-di cycl ohexyl phos&a i NoR2' riiso-propyl -
1,1 - bi phenyl and at a tenperatugb in the range of +25
es of the WD 2008/ 002245
Wlthaﬁ%@%%%@%%gmﬁ 24 formula (11), wherein R3is
net hyl and R4 and R2 are defined as in fornula (1),
may be prepared accordilnggo $chene 1. RZ 2 /N R N
1) t-BuLi, THF, -78 C N 3C NC NNA NN s
2) Me3SnCl - Rs Pd(PPh3) NNR3I R4 R-78 Cto RT R4
DMF, 80 C R4 28% NHACH / PpfpH 1:3 MN14O C 10 bar, 3
h 78%R2 N N NNH2 N R4 "R3 Schene 1

whereitt REMRIART, R a8y At e sinkesobthpyvisanpdtified aeﬁeﬁrmdmy fegpta ();
is described in Schene

wherdih & GBSO T BB eA BRI S SHARe. R3 and RA are
wherdS Y48 hia@thcédble group;

and thereafter optionally:

b) converting a compound of formula () into another compound of formula (I);
¢) removing any protecting groups; and

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

Y is a displaceable group, such as a halo or sulphonyloxy group, for example a chloro,
bromo, iodo or trifluoromethanesulphonyloxy group. According to one embodiment of the

present invention Y is chloro, bromo or iodo.

Specific reaction conditions for the above reactions are as follows:

Step a). Amines of formula (I) and compounds of formula (III) or (IV) may be reacted
together under standard Buchwald-Hartwig conditions (for example see J. Am. Chem. Soc.,
118, 7215; J. Am. Chem. Soc., 119, 8451; J. Am. Chem. Soc., 125, 6653; J. Org. Chem., 62,
1568 and 6066) for example in the presence of palladium acetate, in a suitable solvent for
example an aromatic solvent such as toluene, benzene or xylene, with a suitable base for
example an inorganic base such as caesium carbonate or an organic base such as
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-
1,1-biphenyl and at a temperature in the range of +25 to +90°C. Pyrimidines of the



formula (1)): NH2 R2RR N- HN2N NH2 OR N N5~
NH2 -N, NaOwe, n-BuOH -N, R3 R4 R3 140 C R4 (I1V) (I1)
wsetvene2225s 10 Conpounds of fornula (I11) are  PCT/SE2007/000621
commerci ally avail abl e conpounds, or they are known in
the literature, or they can be prepared by standard
processes known in the artg4 Conpounds of formula (1V)
in which R3 has the general structure Ra-CH Rb,
wherein Ra and Rb are hydrogen or formtogether a
forndu@d (1B E¥rORYR A8 methyUandMIeme IR aRAddfised ¥ S TaRMIf (1), Wy be
2008 002245 PCT/ SE2007/ 000621 25 Cl1. 3al kyl, wherein
prepatgrl geeordiga faebemsyl: opt i onal Iy be substituted with one

or nore halo and wherein is fluoro and R' is as

defi ned above maybe prepared FCCoY di ng toQ C 3: O

1) Ra~ P%Figu\(p) 0O 4) Pd/C
Et

N -VBOCZ) RAVN!
N§Td K?%\/ (Vc _RD_EFG:I"PP{PP o™ , 50 -C
R§4 8°CtoRT y/ DVR A H oW, gg)gc ke
28% NH,OH / PrOH 1:3
MW 140 C, 10 bar, 3 h
78%
R = |N
N \N/l\NHZ
2N
R R®
am
Scheme 1

5 An alternative synthesis of pyrimidines of formula (I) is described in Scheme 2 (wherein
R* is selected from the same or different C;.¢alkyl, and Rz, R® and R? are as defined in

formula (I)):
NH

2 X R
NN M N

| H,N" “NH |

Rx 2 2 s

~ 0O - N ~ N NH2
N \
Y, NaOMe, n-BuOH N
- R’ 140 °C R R
av) an
Scheme 2

10 Compounds of formula (III) are commercially available compounds, or they are known in

the literature, or they can be prepared by standard processes known in the art.

Compounds of formula (IV) in which R? has the general structure R*-CH-R®, wherein R®
and R® are hydro gen or form together a tetrahydropyran ring, wherein R* is hydrogen or



RX Sel ectfluor Rk N~\\ N MOH, NI\ N r "R3 -70 oCto
RT R4I "R3 R4 (1V) (VI) Schene 3 5 Conpounds of
wo oorosd 24y Va), (Vb) and (Vc) are conmerci al | y BUESEADI/@0621
conmpounds, or they are known in the literature, or
they can be prepared by standard processes known in
the art. The conpound of fosnmula (Vf) can exist in
both E and Z forns. Furthernore, conpounds of fornula
(la) can also be prepared by the reaction of an 10
Ci. 32%1@1%%%@51@ Gy h?rﬂ%a}ﬂ@ﬁmﬂhﬂll\}dbé@ubsﬂ’tﬁte@ RyithSorfelog Rvi€Bhlo and
0

a compound formula (11 reaction wth
wherpiysR; isdlygra @.dtR"ua a5/ flafined ab@eumayd)ewﬁﬁlredaq&cmdi&g to Scheme 3:
solvent, whesein Rl, R2, R3, R4 and A are, unless
othervv|$e S C|f(k,§) as defined in formula (I); Ais a
saturat edR r aIIy saturated carbocycle or a
r at eoy®Kc, p@bt_ll@:ldy safur ated HeP&Eddycle. WO Q
2 /oog)z,anlpgﬁ/@EzooLE@ AR’ 26 BOWR2 R i T\Br,
| HtriteN-M N

Ra=N=R«N
I by omonet hgne R Room t ur, (W )}FN\I
L] %opra)py mjﬁ\ N (v®- Pr o&& §I H éﬁgs\’aveR 1% C

R2 N rR*
(Va) THF, 50 °C (V) (Ve)
DMFDMA
DMF, A
H H
X X
F N R H N R
|Iqx Selectfluor Fl{x
N ~ 0 - AN (@)
\ MeOH, N\
>N 270 °C'to RT 4>/N\R3
R* R
av) (V1)
Scheme 3

5 Compounds of formula (Va), (Vb) and (Vc) are commercially available compounds, or
they are known in the literature, or they can be prepared by standard processes known in

the art. The compound of formula (Vf) can exist in both E and Z forms.

Furthermore, compounds of formula (Ia) can also be prepared by the reaction of an

10 intermediate such as compound VI, which is prepared from a compound of formula (I) by
reaction with TMSBr and tert-butylnitrite in a polar aprotic solvent, wherein R, R%, R?, R*
and A are, unless otherwise specified, as defined in formula (I); A is a saturated or partially

saturated carbocycle or a saturated or partially saturated heterocycle.
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I NNHA I\ -NRa\R3 (la) Schene 4 A can also be a
protected saturated or partially saturated heterocycle
W@ 2008/0002¢% t - but oxycar bonyl protected piperi di PE)/SER00E000621

saturated or partially saturated carbocycle with a 5

protected substituent (e. tert-but oxycarbonyl
protected am no, substitut’®@ on a cycl ohexyl ring) and
in such cases further conpounds of fornmula (la) can be
prepared, by renoving the protecting group and t hen

reacting mne in_order to obtain, Nanpl e,
honami d@¥SBPWIiEtes hown i il Scheme 5, in
f 'anq conpound of for ('e) (®herein

am des or
whi f

R3 i§\_ tetrahydropyranyl, R4 is nmetNayl, R2 is fluoro,
A is/4 pi peri di nyl DidRSmdnsethafé =O) @ arrf RC i s
teﬁ-butﬂé}) I s deprot eR@Dredenur@ragirQ/eRa secQndary am ne,
said am is reacted to give either cg;nbpound of
formula (1d) (wherein RS is C(O and R7 js as defined
above), or a conmpound of fornula Ic_)1 (wherein RS is
S and R7 is as defined ab rop Heprtectimn of
the conmpound of formula (Ib }éﬁ'ﬁ)e per for @
acidic nedia or solvents suggyas trifljuoroat ¢ acid
(TFA) or anhydrous hydrochloric acid [15 in nethanol.
The am de couplings to obtain conpoun of formula

(1d) can be perforned using standard am de coupli ng
reagents in a polar, aprotic solvent in the presence

of a base. The sul phonam des of fo I | c) egan~pe
prepared by reaction with sul phonyl hali d;N@ ( as
fluoro, chloro or bronmp) in a pol ar ,(I 0 in
the presence of a base. WD 2008/ 092245 H

PCT/ SE2007/ 000621 27 F N N O-. {1 PN R7 - H G (1c)

O II-O0 d-SI-R R

(Ta)

Scheme 4
A can also be a protected saturated or partially saturated heterocycle (e.g. fert-
butoxycarbonyl protected piperidine) or a saturated or partially saturated carbocycle with a
protected substituent (e.g. terz-butoxycarbonyl protected amino, substituted on a
cyclohexyl ring) and in such cases further compounds of formula (Ia) can be prepared by
removing the protecting group and then reacting the amine in order to obtain, for example,
amides or sulphonamides. This is shown in Scheme 5, in which the starting compound of
formula (Ib) (wherein R is 4-tetrahydropyranyl, R* is methyl, R? is fluoro, A is 4-
piperidinyl, R’ is -C(=0)O- and R’ is tert-butyl) is deprotected to give a secondary amine,
said amine is reacted to give either a compound of formula (Id) (wherein R’ is C(O) and R’
is as defined above), or a compound of formula (Ic) (wherein R’ is SO, and R is as
defined above). The deprotection of the compound of formula (Ib) can be performed in
acidic media or solvents such as trifluoroacetic acid (TFA) or anhydrous hydrochloric acid
in methanol. The amide couplings to obtain compounds of formula (Id) can be performed
using standard amide coupling reagents in a polar, aprotic solvent in the presence of a base.
The sulphonamides of formula (Ic) can be prepared by reaction with sulphonyl halides

(such as fluoro, chloro or bromo) in a polar aprotic solvent in the presence of a base.



OO FNI NTFAFHOCF3 NNN-GNO NNHN H-NH

(Ib) O Cj~w FN'"" NO NNNAR~- H\\~~ (Id)
wehene22% A conpound of fornula (le) can be prRPUHSE®N01§00621

reacting an al dehyde internediate of forrmula (VII)

reductively with primary or secondary am nes as shown

in Schenme 6. This 5 reactiogn can be achi eved by m xi ng

said al dehyde with an anmine in a polar, aprotic

solvent to forman inmne, this is then followed by

the reduction of the imne to an apbPne. The reductive

am nation conditions involve, for exanple havi ng a

m xture of the am ne and aldehyde .and adm

to said mxture, after imne for N n |u
cyanobor ohydri de or sodiun1triac dﬁfzgﬂ

FF NNCHNNNN/ ONNMN-N\ / R’lO

(M) (le) Schenme 6 It will be appreC| d that
certain of the various ring substituents in tHe
conpoynds of the present invention may b Qnt$oduced
by st'andard aronmati.c substitution regactions or MD
2008 245 PCT/ SE2007/ 000621 @

*JJNA*QJ(% —>\(j/®\@

N
(Ib)

R7

A

o)

~r A e
N N
H
(1d)
Scheme 5
A compound of formula (Je) can be prepared by reacting an aldehyde intermediate of
formula (VII) reductively with primary or secondary amines as shown in Scheme 6. This
5  reaction can be achieved by mixing said aldehyde with an amine in a polar, aprotic solvent
to form an imine, this is then followed by the reduction of the imine to an amine. The
reductive amination conditions involve, for example, having a mixture of the amine and

aldehyde in NMP and adding to said mixture, after imine formation, sodium

cyanoborohydride or sodium triacetoxyborohydride.
o}

@
Q H \
_ — — /RSS
\ﬁﬁkﬁ@/&" Ry N/ku AP

10 (vin) (te)
Scheme 6
It will be appreciated that certain of the various ring substituents in the compounds of the

present invention may be introduced by standard aromatic substitution reactions or
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28 generated by conventional functional group
nodi fications either prior to or imediately
wo edoBo0a2my t he processes nentioned above, and BGI/SE2ON7/000621
are included in the process aspect of the present
i nvention. Such reactions and nodifications include,
for exanple, introduction 29f a substituent by neans
of an aromatic substitution reaction, reduction of
substituents, 5 alkylation of substituents and
genegatbdligt ¢&1ne1ﬁfonauﬂn§&tidnuleg%§p mBigichtee Rithér pRidfltd R amideBiately
conditions for such procedures are well known in the
follogahihe procasses mpatianed abeyie, adansneisare inclyded imthe process aspect of
the p?ébgﬁttlh\tréﬁ'ﬁbﬁ NScf ARk %dﬁﬁ%ﬁ&t&qnélﬂhé ?&L%Bfn?ﬁ Rfrofuction
0 group using concentrat nitric-ac
ofa suhstlmdmtdlyl merne bf amaramytic gabstitptiorsieagfjont mdueticamilsehstituents,

oy Bt Spritir kP hPon dErea e TR et Rt Roiion

conditidns Fetitth prdceduréhrd WeRldiym G 1Y PhdiSicalGrtaParéibi¥ examples of
hal i de .and Lewi,s acid (such as alum niumtrichloride)

aromgHg gpbstiftiop a@ctleﬁsamlgdft@ﬁ mtltoriaﬁson of BRI M EOPR PSIRg cRICPYFRted
n1tr19£c1@ AR oBhAHOR of BREL lg#blug'h ? cad L}% an TOAILh i &AIHaqRsvis

I ncl’'ude the reductio to an am no
acid gsugh ps Plymiignmdriehiplids) und;eaﬁallewl |C¢aﬂwm1dg1@natthmtmﬂuchmaof an

DA SRRl MPEMTE Rl ot i 85 808
Frieddl K)jdtftshioﬁdﬁh@n@ |ahd/ tieuhtpdtiubydn 6ffa el ylosipll Rabtuaidr exandied df

ﬁ%ﬁ al.sa %g preciated . that in sonme of the reactlons
modificatipnsjagiu up?om%ff THEO SOuE AQ AR ISR far pgmple,

cataRiOhP&bg @R oS GMtf lalnicke] QPP 8r IrbhthbBR V&Q{TP&PBQﬁe pref8ice of
|nstances where protection is necessar esirabl e

hydrgeldoreipqidpiith heatings dsidatim qf ebiylibivito ﬁll%rlseléhm\lr\m aliylsuipiwayl.
skilled in the art. Conventional protecting groups nay
be used in accordance with standard 20 practice (for

It willl dlgoierappicoiatesiarat Tn Wmdb R 1®acting hmtibﬂal Hekeil f13ndyrbe

O iC nt hesi s, John e Sons, Thus,
necers?a%ﬁg%?&fta‘és]\/ﬁtt‘épﬁoﬁﬁ %I"H’eseﬁlBYFp@Og%sdﬂ COéHIHOHB S %E% B‘ét)%i}ceé pvhere

proté¥dh @(ﬂ’ecbgsaw dBGra8RSint bk 1d 196@5@5 86 protdtfod 51%‘1{@0‘#&75‘ to those
some of the'reactions nentioned herein. A suitable

skillpgt ot the it r@orgpma¥ protegtingagrovies ey kg weptl mwgrdgnmth gfandard
pracgi?% g‘gﬁﬁﬁ #a%bn P 'G%éqegﬁ]]%ge%twé @¥%u‘§§ ﬂf@!ggr%nﬁ%yﬂpm'éﬂg Péhn

as acetyl, oxycar
Wil@rxaamﬂoas d9aex hxy afaredmwmyé mclediehgmypﬂrubb ayhminb, carboxy or

iy A e TS APDBRYE I Groet s Goregh Bt erin

exanpl e benzoyl The deprotection conditions for the
above protecting groups necessarily vary with the
A suitablie peoteting eaeupdior #iyeraine gpalkylamano grepp isx wpkanplafngeyl

I
eronl R 0 o Ay b SN L, B KK g P40
exarhylel amhqﬂmwcmbbﬂyl,eet]mxnyta%xgd bas‘eltemhrb@ﬁylegnom kal i

al dr o for ex e lithium.or sodi
oy S P IR DG 8 0B TRROARP PGP Bt g, or
exarhplB BEYT Thb ABprbtedii HddnBBBnPROT the above protecting groups necessarily

vary with the choice of protecting group. Thus, for example, an acyl group such as an
alkanoyl or alkoxycarbonyl group or an aroyl group may be removed for example, by
hydrolysis with a suitable base such as an alkali metal hydroxide, for example lithium or

sodium hydroxide. Alternatively an acyl group such as a #-butoxycarbonyl group may be
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WD 2008/ 002245 PCT/ SE2007/ 000621 29 renoved, for

exanple, by treatnent with a suitable acid as
whyasoebori c, sul phuric or phosphoric acid oPCT/SE2007/000621

trifluoroacetic acid and an aryl met hoxycar bonyl group

such as a benzyl oxycarbonyl group may be renoved, for

exanpl e, by hydrogenation gyer a catal yst such as

pal | adi um on-carbon, or by treatnment with a Lewis acid

for exanple boron 5 tris(trifluoroacetate). A suitable

rem@et SoNédahipte, BY %@tﬁtelnﬂwﬂ b @uigablcdcidagHyldrehloriRRulshudit O P
for exanp pht hal oyl group that nay be

Phoapﬁweﬁﬁéai wrlﬂwaﬁ%@ﬁ tac% apg ap AryAnehesieasheny liggoup Igha? e
benﬁlﬁ?&@dn@%ﬁg EI%?%J'S Qg%lg‘\ﬁeg eﬂtﬁ;ﬂ W&J ggﬁa’uoﬁ over a} catalyst

abl e” prot roup is,
suche paltddaim-an-cabph, grhyupsatchent with admnpaced for eabikpla dvyton

iSRG ISD) A58 Yoo B o S Bl o
for eﬂéhﬁpl@ &p;ﬁlﬁhz&@;ﬂi gadupCthitdhdy B emboEd tyhgeatentavithdnadliegirhing, for
ps Wi ll necessarily vargymﬁth t he choi ce of

cxa 16 ’é‘lﬁﬂlyrl@m@PHGBYIaml‘ﬂ?s or yigh hy@gzingsl e, an acyl group
such as an al kanoyl or an aroyl group may be renoved,
for exanple, by hydrolysis with a suitable base such

A sugggblg prof¢ciiag growptiel 2 M@Mrd@ isf for exstapiplag acyl grpurhifarm

exang%le %I?as a Eél%{l§?l5 g . O ljlé(!:l'giﬁ Iq gltb gf/grloﬁ% or dexa%g'lﬂrel;er&%,%{r%ﬁp
aryhbythplygioqg éo'ra:kamplemeﬁryl aI‘lceaie@fcyahoﬁ gedilitiehs fad thadbaver on-

car bon. i tabl e protec |ng roup for a carboyxy
protegiigg grquas WfslgﬂlecS%a By g c@g}cpyﬁa@te@pgg, §T°“Pofhus olgr
exarB& %'a@yle%r&lﬁ)t di¥h a@én ﬁﬁaxﬁiyb&l anCHrOH Rer M 14Y PBXnRSed, for

removed or exanp by "hydrol ysis w th a base such

exarpple s]frydiyelmlywléb(ﬁ a@tab&ﬁrbaﬁwuca)aan@a]étalamet% bydipxige.dopexample
hthn\ﬁﬁ'o? podglﬁ}f Pg&romdg %atnfegf % hyi é@ﬁg%ﬁ&%smhwé&p

r exa e an

maythelrémmwdpfmc eXarmpladJymydn)“geﬁalrona)vatmctwlﬁt behzag lpaliadiut-on-

bwhlch may be renoved, for exanple, by hydrogenation
CaI%8¥%er a catal yst such as pal |l adi um on-carbon. 25 The

protecting groups nay be renpved at any convenient
stage in the synthesis using conventional techniques
A sujjable PRatRsHNG iZFPUPHET & prabexyagrow is, foxexapads 20 @stedying group, for

I S
T
witharhagelsuoh ss smhum lhyéroxmler @ fooekainpé a/7-bigeicerbuy whieh afaybes .
removeacftor gya?np y tre Xt[rJrll ?Wl% an léltcr:lldl'lt[c]n(rj g{an%)rl]e gr{] grrg%mgtac E(H'ler €
trifluoroacetic acid, or for example a benzyl group which may be removed, for example, by

hydrogenation over a catalyst such as palladium-on-carbon.

The protecting groups may be removed at any convenient stage in the synthesis using

conventional techniques well known in the chemical art.
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of nitrogen or argon. 5 1H, 19F and 13C NMR spectra
were recorded on a Varian Unity+ 400 NMR Spectroneter
weeuspaeds Wit h a 5mm BBO probehead wi th Z- gr adP@nsB2001000621
a Varian Gem ni 300 NVR spectroneter equipped with a
5mm BBl probehead, or a Broker Avance 400 NMWR
spectroneter equi pped wthi@ 60 | dual inverse flow
probehead with Z-gradients, or a 10 Bruker DPX400 NWVR
spectroneter equi pped with a 4-nucl eus probehead
Gen&QUIVREsHIsM t h  Z-gradi ents, or a Bruker Avance 600 NWVR

{Ject romet er equi pEed wth a 5mm BBl _probehead with
All sp gntaaﬁ%lrfv@e aplyticgherade and soummergialy pedlaply apdrous solvents

AR g SRR ST Gy Ao ot

oanangmrangbn The followi ng reference signals were used:
the mddle line of DMSO-d6 6 2.50 (1H), 6 15 39.51
(13C); the mddle line of CD3CD 6 3.31 (1H) or 6 49.15

'H, 16113@ 50 OB 3p&rh.vife fobbhded and Vdiian WinggH aod) NMR Sﬁedﬁ@&b&r
77.16 13C unl ess otherw se indi cat

eqm BRSSCYiER pp ﬂ’ﬁ&eh?aélp‘&ﬂ% NS, ﬁr@Naflan ﬁswr%l Pap FGR

I on
B S e S s

specﬁ\ammes edeiipped 961 aatidulaluZinsemgflew guadheadolith Aagsslients, or a

TN T T

Z-grR@8hth, | of @ BRikad @GahdeV6H0I NIMR diﬁ@&ﬁbméf&%qﬁ%@éd Wah ¥ Swiah Bage
was 3 kV and cone vol tage was 30 V. The mass

probspradivyidreerdientiainlssninseidicbt ysehintpy cxeopleropenia Koy
recoﬁféﬁ R Ild I—ﬁffop&g e’r fgﬂ%%ﬁ &P?\%)rﬁﬁ 1% g rlb@ Wfo? @arboré-.l %_

her ters 50 or 100 nmm X
The Iﬁfbﬂdmﬁ}g Jeferénca RigALIE wreigded 1100 nR&d] erfimexo 2D M SR & 2150 (1H), &
ai ned from ScanteclLab. Fl ow rates were re%ul ated to

39,57 (btor 06 moRtRApRC DR @B 1] uaxpr 510d SEETQRRDCIs 0 7.26 (TH)
and gah%g?lﬂglgthﬂé 6 &5%13%7 160 fl@%l) oﬂféﬁ@% %gﬁ:g% ﬁf&\]'l\wﬁ%?ecrtﬁa are

using a ‘neutra ase sys

eith&trepgotried road hlglﬁ)ﬁ%vﬁ fleMd oBfoth ldsfz) toidigh REWIOAC: MeCN, or

95:5 8 mM HCOOH: MeCN) ending at 100% B (MeCN). 30
Al ternatively, mass spectra were recorded on a Waters

Mask %rg QR rtdrid & 2 Bt Lcm@ons@&%oﬁ%p@mﬁdemss gLC)
dul e, Waters 2487 Dual 1 Absor bance Detector

Watauq PD2529%Apd ad siaglpauadrypAemashipeetreporien: mb@n@swg@rometer

was SBEDUOTBLE ek TR0 SRBE LRSI SRR A ROl jon

modieoThesapillaey (di3d wapRk¥tand cone eolipgsivhs &@Voifhenmgat Spwztrometer

| ary voI kV and cone
was spaReet e o 100 oo o R Br U S g Rtgegmed on
cithQOVHRRK Tk NS @@@3 5\}4 58 o§ €@ mbd £8.1HmG.d3 o?hn A $AQ (100
Separations were or ned
mm x 2.1 mm i.d.) obtained from ScantecLab. Flow rates were regulated to 1.0 or 0.3
mL/min, respectively. The column temperature was set to 40 °C. A linear gradient was
applied using a neutral or acidic mobile phase system, starting at 100% A (A: 95:5 10 mM

NH;0Ac:MeCN, or 95:5 8 mM HCOOH:MeCN) ending at 100% B (MeCN).

Alternatively, mass spectra were recorded on a Waters LCMS consisting of an Alliance
2690 Separations Module, Waters 2487 Dual 1 Absorbance Detector (220 and 254 nm) and

a Waters ZQ single quadrupole mass spectrometer. The mass spectrometer was equipped
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on a Chronolith Performance RP-18e (100 x 4.6 nm. A
linear gradient was applied 5 starting at 95% A (A
wO28062EOH (aq.)) ending at 100% B (MeCN) i n BCT/SE2007/000621
mnutes. Flow rate: 2.0 niL/mn. Mcrowave heating was
performed in a single-node mcrowave cavity producing
conti nuous irradiation at 32450 MHz. 10 HPLC anal yses
were perfornmed on an Agil ent HP1000 system consi sting
of G1379A M cro Vacuum Degasser, Gl1312A Binary Pung,
with dald&tdsphéy lonpbake (E8I) opaanp ires positBEt BégaTive iavosodet Thel

capilggpfee SOTELRY FURSmORRRSY o OV g8 e TOuEh Vo

scannE@bitWRerk %W@O%lﬁl ¥aon $@le 4f®.3L6r 019 5. Gepardtidiiavdré parformed
rate to 1.0 mM/mn. The Di ode Array Detector was

on a Glramabith Rerformance RP3Hy (0 x §t6épmén%l Ylﬁ% eragicat Wagpgnplicd ot
sy MRS, Ao B SRR iy P CRes spartn

rate: NoMDAgidVeCN) and end| ng at 100% B (B: MeCN), in 4
mn. 20 Alternatively, HPLC anal yses were perforned on
a Gynkotek P580 HPG consisting of gradient punp with

Mlcr@vvé%érh‘é%r%flw foiRsd WM-swd nﬁ)ﬂé atdrowaeiavitppbdutihd a
Chronol i t er f or mance Pcolurm (C18, 100 mMm x 4.6
Contﬂmﬂ}usmwt@éilaawot%er ature was set to 25 C. A linear
gradi ent was applied using MeCN 0.1 trifluoroacetic
acidin MIliQwater, run from10%to 100% MeCN in 5
HPL@ranalyes wekd menformedeon Sn Adilerit fIP1060 gysteppiansistipgei@B 79A

Mior§ NaSHD Breesth o 2 By eSS 1S SR B
G13 1\@@§hﬁdﬂﬁomﬁéa oatan Coalpamiest 4y Gy B diode Amy Detgeatoi.c

phase over YI$Y/gSO4 or Na2SO4, filtration an
ColumonXeFarradyiB oWatsts, 819ex K¥) rgm, B3 HRy %w@m@@nﬁﬁﬁﬂ“@f Wopset to

N T e

300 rﬁcié a%dp dnld R AR a:eﬁysgmsz maﬁ@o 08 chin, rre@emm F?Flhmh gmjfient
ani onTM usi ng Redi SepTM nar sh..col

was aPBL HGINBHARD B M (Ga el BT AR BObBNo D and ercifitar fH0% 5

(B: leg(irf 529%3111000621 32 (0 040-0. 063 mm. Typi cal

vénts used for flash chromatography were mni xtures
chl or of or m met hanol , di chl or onet hane/ net hanol

acet at e
P VP S G PP g
gradieﬁﬂpurﬁp(ﬁ?hﬁ @@IEynR@ﬂeld ITJ’\E) WREUNevis adeteecbr equipsal witled Chromolith
colums. Chr ormto fr ough L
Performance RP column (C18 00 m . The column temperature was set to 25
°C. A linear gradient was applied using MeCN/0.1 trifluoroacetic acid in MilliQ water, run

from 10% to 100% MeCN in 5 minutes. Flow rate: 3 ml/min.

A typical workup procedure after a reaction consisted of extraction of the product with a
solvent such as ethyl acetate, washing with water followed by drying of the organic phase

over MgSO, or Na,SOy, filtration and concentration of the solution in vacuo.

Thin layer chromatography (TLC) was performed on Merck TLC-plates (Silica gel 60 Fasq)
and UV visualized the spots. Flash chromatography was performed on a Combi Flash®

Companion™ using RediSep™ normal-phase flash columns or using Merck Silica gel 60
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5 exchange colums were typically perfornmed in

sol vents such a nethanol. Preparative chromatography
woR®sm4HN a Waters autopurificati on HPLC wi t PCHSEN00TIE0621

array detector. Colum: XTerra M5 C8, 19 x 300 mm 10

m Narrow gradients with MCN (95:5 0.1M NH4QOAc: MeCN)

were used at a flowrate o220 m/mn. Alternatively,

io purification was achieved on a sem preparative

Shi madzu LC-8A HPLC with a Shimdzu SPD-10A

(0.040\0 U6 3 mmACT RS ED Kol ’@sléﬂ%r\/ﬂatsﬁ c@rom&@&@h§weinwﬁreé of
col umm 18, 5 m 100 mm x Narrow gradi ents

chloggitm/medand, @cm@tmeﬁha@e/rr@g@e% bem%rreéptmﬂ aggtatei Q Wat er
chlof A e lonfo i BT g hiok g Pl P (3, S fon
exclm&geeccﬂlypmmérley)eﬁmedmdsbluua ccslohmer@}somatogxaphceﬂnt@gh ion
es _suc t.her,, tetr dr.of u
excthet S TRIOT A sieell ettt i sl b et anor
fol l owed by addition of 1M hydrogen chloride in
di et hyl ether. 20 The foll ow ng abbrevi ations have

Prepgeagive &]g@glato gaa@ Y g8 8B 2 WAFerS( @towné’lgﬁm@ag @D@ﬁ@ diode

arra}dgé‘f:&&‘ﬁafjgﬁjllﬁ? Ibigre%g% caesli um ca onat ewz%ﬂfgé%%

MeCOW/195ck MMMPE@AHM@@); werBbdd\ia a dlometateyd {20 rmiAmnind Alternatively,

LSS5 PRS0 L R, SR A U
SPDEIGEHUQL%D&&W 8819@%:{ QQ@&%@&W%QQ%?@B 383um, 100

HCOOH aceti c aci hydr ochl ori de; ©° HOAc acetic
mm zd9dnm). Do vagredieonts with eCN/ONBOH firordrseiid acid in MilliQ Water

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

The formation of hydrochloride salts of the final products were typically performed in
solvents or solvents mixtures such as diethyl ether, tetrahydrofuran,
dichloromethane/toluene, dichloromethane/methanol, followed by addition of 1M

hydrogen chloride in diethy! ether.

The following abbreviations have been used:

aq. aqueous;

Ar (g) Argon gas;

CDCl; deuterated chloroform;

CHCl; chloroform;

CH,Cl, dimethylchloride;

Cs,CO5 caesium carbonate;

DMF N, N-dimethylformamide;
DMFDMA dimethylformamide dimethylacetal;
DMSO dimethyl sulphoxide;

DMSO-dg deuterated dimethyl sulphoxide;
EtOAc ethyl acetate;

EtOH ethanol,;
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MeOD deut er at ed net hanol ;
chl ori de;
wO®Bi@Aey 3 sodi um tri acet oxybor ohydri de;
sodi um bi car bonat e;
sodi um sul phat e;
NHAOAC ammoni um acet at e;
Pd/ C pal | adi um on car bon;

Me3SnCL trinethyltin

MySO4 nmagnesi um suphate; Mn mnutes; 10

Na HEOBSE2007/000621
NaOWe sodi um net hoxi de; Na2SO4

n- BUuOH n- butanol; is NH3 amoni a;

B OH ammoni um hydr oxi de;

Pd( PPh3) 2C12

bi s(tri phenyl phosphi ne) pal I adi um di chl ori de; 20

HCGWHE( dba) 3 tr:ﬁ&ﬁdia&epzyl i deneacet one) di pal | adi um
propan-| -

retention tlli%k@g{%r&‘%eﬁl uor

HCl1

Pr OH
of . RT roomtenperature; Ret. T

HOAE f  uoro- N - ghtiengget hyl -tri et hyl enedi ai ni ne-bi s(tetra

fluoroborate); 25

t-BuLi tert-butyllithium THE

MeG@Net r ahydr of udcgkpnitri®ySBr tri met hyl si | yl br omi de;

MeaENt phos

, 9- Di et hyl 1_112t’hg{1%1|; s(di phenyl phosphi no) xant hene;

MeOQB Phos
Meg,éﬁ

Mgd@terials usgdoyR
sources or prepared

#cyclohex Iphosgg

deuterated methanol

,6'-triiso-propyl-1,1'-hbi
/SE2007/ 000621 34 Starting
[&n gipqlgt@r avai | abl e from comerci al
according to literature

Mlnprocedures amnum experl mental data in accordance

Na}ég(t ?

usi ng

haa{%etoﬁ %s have been naned
me, zer5|on

software from
NaH&Wanced Chesadsum picaeboahtepnent, |1 nc. (ACD/ Labs),
. acdl abs. com 2004 or naned

ronto ON, ada,
Naol@%ordi ng tocﬁ e

Na,SO4
n-BuOH
NH;3
NH4OAc
NH,OH
Pd/C
Pd(PPh3),Cl,
Pd,(dba);
PrOH

r.t. or RT
Ret. T
Selectfluor
t-BuLi
THF
TMSBr
Xantphos
X-Phos

onventi on.
sodium sulphate;

n-butanol;

ammonia;

ammonium acetate;

ammonium hydroxide;

palladium on carbon;

bis(triphenylphosphine)palladium dichloride;
tris(dibenzylideneacetone)dipalladium;

propan-1-ol;

room temperature;

retention time
N-fluoro-N"-chloromethyl-triethylenediamine-bis(tetrafluoroborate);
tert-butyllithium,;

tetrahydrofuran;

trimethylsilylbromide;
9,9-Dimethyl-4,5-bis(diphenylphosphino)xanthene;
2-dicyclohexylphosphino-2',4',6'-triiso-propyl-1,1'-biphenyl.
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General nmethods Ato D 10 In the foll ow ng general
nmet hods A to D, the groups Rl, R2, R3, R4, halo and A
ware@sinerds i ndependently to indicate the di verBCT/§EWH7/000621
substitution within each structure. The identity of
R, R, R3, R4, halo and Awill be clear to a person
skilled in the art based opsthe starting materials
and internedi ates for each specific exanple. For
instance in Exanple 1, which refers to General nethod
Startthg mhtetisls used were either available from commercial sources or pre ared
5-fluoro-4-[2-nethyl -1 -(tetrahydro-2H pyran-4-y [p
accoris,ng i leraBre progedupsprand had prpepimspiahdata wcwﬁaﬂcemgth @Ose
repo getrahydropyranyl and A2 is 5- bronopyrimdine such
tﬁa’t Ais pyrimdine and Halo is bronp- at the
5-position of the pyrirn'di ne ring. General Method A
20. Al A2
COU}R@““"&%(T’??E ni‘mﬁdi e’é‘a%“%m)‘? M/Q/N(]a&le Veé%jﬁl?N% %"H(” FEPn A
Advaidd R&eﬁ[saya}eve@f,meﬁdmm(ﬁ@nmab@ Tdrbn@ON, ¢iaaga,i s O
Br or 1) and Cs2CO8 (1.66-2.25 equivVv.) were mi xed in
wweasiehssa. 2004 fingmad accoxdipg e ﬁﬁ%@ (CENYGREOR| yshed
with argon for 5 mnutes before Pd2(dba)3 (0.05-0.08
equiv.) and X-Phos or Xantphos (0.10-0.16 equiV.)
Gengenl anedblatisch tofRe mi xt ur e vvas flushed with 25 argon,

S PSR R BB 2R O M

indepatisntlptodndibae ﬂﬁsdﬂihﬂﬁtwﬁ&ubﬁhﬁmnwﬁthunea@hﬁﬁil&uﬁnﬂhe identity of
th _dil uted NaHCO3 Qr. wat er

V‘@%gﬁ%@ mlaﬁ%ﬁl Reraless iq W%@kﬂleﬂﬂl}l {hgragtdoag%-ﬂc?n the starting

mat&ié?soﬁlﬁq{lt@gnedﬂf'& of éﬂéﬁ C@émﬁd"&a%?ee Fof ﬁ&HﬁJe MBS aRplei1f Watth
usi ng preparativ onal Iy, the nono- or

e
refeggito kapreralahetbed AeAéaﬂ §-finaro- 1 éh(‘@@@lllyﬁf%@fft-man- -yb)-1H-

0 0
i GOl R Ay R B o~ b AR P2 53-
bromibpyhinadiaesidhahe A ﬂlp@hhﬁdhﬁémﬁdlﬁﬂeﬁst bthenet thef-position of the
pyrlﬂiyﬁhl qQr onet hane/ met hanol, foll owed by addition of 1M

P%{j% chloride in diet hyl ether. 5 General Method
F+ NHZR1L F 30 NN N JN

General Method A
F
Sa =0
+ Halo
~ ) =N
N NHz
Al A2

Al (1.01-1.27 equiv.), A2 (1.0 equiv.) (wherein A and R? are as defined in formula (I) and
Halo is Cl, Br or I) and Cs,CO; (1.66-2.25 equiv.) were mixed in anhydrous 1,4-dioxane
and the mixture was flushed with argon for 5 minutes before Pdy(dba); (0.05-0.08 equiv.)
and X-Phos or Xantphos (0.10-0.16 equiv.) were added. The mixture was flushed with
argon, then heated in a sealed tube at +90 - +100 °C until the reaction was complete. The
solvent was removed in vacuo and the residue was taken up in CH,Cl, and washed with
diluted NaHCOs5 (aq.) or water. The organic layer was dried (Na,SOy), filtered and
evaporated. The crude of the base product was purified using preparative HPLC.

Optionally, the mono- or di-hydrochloride salt was made by dissolving the compound in a
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15

NN Br NN\NHR Bl B2 B3 2-Brono-5 -fl uoro-4-

[2-methyl - | -(tetrahydro-2H pyran-4-yl)-1 Him dazol -
wG20080d2yF i mMdine (Bl) (1.0 equiv.), a pri mrBCHE2087/000621

B2 (2.0 equiv), diisopropylethylamne (2.0-5.0 equiv)

and 2-propanol was addedogtso a mcrowave tube and

heated for 6 hours at 150°C in the 10 m cro wave. The

sol vent was evaporated in vacuo and the crude product

solvenbswaxéh (%ls'l G 4@{1’@?%#%? !;gn%bl,d?' Iﬁp ar gt No?orrl;lq%a%&%ﬁg{o%le@aae/h (ﬁklenﬁ
or dlch%r\amléltﬂaﬁ!e/ﬁ{eﬂianﬂ fé)ﬁ%wgéjlta};/ 65 k6331 MRy Ao Der QR h1dideNiy Bz thyl

ether. 4 ({5 fI uoro 4 [2-met hyl -1 - (tetrahydro-2H pyran-4-yl)-
1H i m dazol - 5-
yl ] pyri m di n-2-yl }am no) pi peridi ne-1-carboxylate ()
GenergllMeriRgW v.) was dissolved in TFA and stirred at r.t.
for 30 mnutes. The solvent was evapgrated in vacuo

and the rasidue (C2) was dissolved in CHz2C12.
Di i soprqp IFethyI amne (2.5 equiv) gded fol | owed
% the Aaci 7 orti §8RC3 -(ﬂ.—efcrcrl—v ) N Xt ure

S S

2008/ 00 I?l 5 B Irp,'stho]E)gl/r 000691 beﬁe{/ V@Q et
B1 B2 B3
2-Bromo-5-fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-yl]pyrimidine
(B1) (1.0 equiv.), a primary amine B2 (2.0 equiv), diisopropylethylamine (2.0-5.0 equiv)
and 2-propanol was added to a microwave tube and heated for 6 hours at 150 °C in the
micro wave. The solvent was evaporated in vacuo and the crude product was purified using

preparative HPLC.

General Method C
(]

0

. i
v ) ON /[2 TFA Q Fo MO Ter,
A0 AT,

C1 o

oo, Y ]
CI/U\Rs c3 NJ/FZ//\\I //z)
Y N%g@N R

C4

tert-Butyl 4-({5-fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-imidazol-5-
yl]pyrimidin-2-y1}amino)piperidine-1-carboxylate (C1) (1.0 equiv.) was dissolved in TFA
and stirred at r.t. for 30 minutes. The solvent was evaporated in vacuo and the residue (C2)
was dissolved in CH,Cl,. Diisopropylethylamine (2.5 equiv) was added, followed by the

acid chloride C3 (1 equiv.) and the mixture was stirred at r.t. for 1 hour before it was
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36 diluted with CH2C12, washed with saturated NaHCO3
(ag.), dried (Na2SO4) and filtered. The sol vent was
werapoorted in vacuo and the crude product wasPEUSEX0DE0621
usi ng preparative HPLC. 5 General Method D 0 F O N
NOTFAFHOCF3 NA4 NN-~NH HNNH DL OD2 O
I 2 CA-SRFpD3IN'" NGs RR \\ N HCD
tert-Butyl 4-({5-fluoro-4-[2-nethyl-
| - (tetrahydro-2H pyran-4-yl)-1Hi m dazol - 5-
dilut¥d WM THYCH fadred bl Hafeded REMCAL xﬁy)ldﬁai dexybHtafd filtbred.
1.0 equiv.) was dissolved in TF and stirred at r.t.
The $advengwaneyapoeied mvacupsing dhet crudesbradiugs viea perifisdnsingaeparative
L@Pd the residue (D2) io0 was dissolved in CH2Cl12.
i i sopropyl ethylamine (2.5 equiv.) was added foll owed
by sul phonyl chloride D3 (1 equiv.) and the m xture

wa tirred at r.t. for 1 hour before it was diluted
Ge”W?*i‘ﬁ’E’ﬁ?[éz, washed with saturated NaHOO3 (ag.), dried

(Na2S and filtered. The solvent was evaporated in
vacuo| an@d the crude product was pur'P d using o
preparati % HPLC. 15.EXAMPLES The ent invédntion
wi |1 famct CL&”UQI nTifog e defai Iy L8 R
fol |l ow h are no nstru
Ilnltﬁhg the ptesent invention. F\K QQ\/lij?m

D1 o D2
M
Cl—%— R2
—° JI:( /C/ A

tert-Butyl 4-({5-fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-
yllpyrimidin-2-yl} amino)piperidine-1-carboxylate, D1, (1.0 equiv.) was dissolved in TFA
and stirred at r.t. for 30 minutes. The solvent was evaporated in vacuo and the residue (D2)
was dissolved in CH,Cl,. Diisopropylethylamine (2.5 equiv.) was added followed by
sulphony! chloride D3 (1 equiv.) and the mixture was stirred at r.t. for 1 hour before it was
diluted with CH,Cl,, washed with saturated NaHCO; (aq.), dried (Na,SO4) and filtered.
The solvent was evaporated in vacuo and the crude product was purified using preparative

HPLC.

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-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl]-N-pyrimidin-5-

ylpyrimidin-2-amine
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20 Exanple 1 5-Fluoro-4-[2-nethyl-|-(tetral ydro-2H
pyran-4 yl)-]Hizidazol -5 yl J-N pyrifnidin-5-
wQ@ kqgndnas di n- 2- am ne WO 2008/ 002245 PCT/ SE2000¢ DSEXSZ2000621
37 0 FN HG-~NN kIl I N~/NThe title conpound
was prepared in accordance with the general method A
usi ng 5-fl uoro- 37
4-[2-methyl -1-(tetrahydro-2H pyran-4-yl)-1Him dazol -5
-a/l ] pyrimdin-2-amne (50 ng, 0.18 mmol) and
-Bronopyrimdine (29 ng, 0.18 nmmol) to give the title
conpound (13 5 ng, 20% . 1H NWMR (CDC13) S ppin 9.04
, N8. 92 (s, 1 H 8.36 (d, J=2.78 Hz, 1 H 7.68
H3C\<(, \H)/ 7.44 (s, 1 H 502 - 512 (m 1 H 4.09 (d,
V=4 55\ 1 H 4.06 (d, J=4.80 Hz, 1 H 3.26 (td,
. 87, 1)%7 Hz, 2 H 2.65 (s, 3 H 2.44 - 2.55 (m 2
H 1.86 J2.78, 3.03 Hz, 2 H); M5 (ES) mz 356
(Mr1). 10 Exanple 2
1-[5- ((5-Fluoro-4-[2-nmethyl -1 -(tetrahydro-2H pyran-4
The ti¥1}a Lo dn'&'v%é%gaﬁe&/ih%a&ddﬁb%ﬁh 2 '\%énéﬁme@lbaw iisitg5-Buoro-
yI') et hanone rNHBC N-NH H N, O H3C
4—[2—methy1—1-(tetrahydro-2H—pyran—4—y1)- 1 H-imidazol-5-yl]pyrimidin-2-amine (50 mg,

0.18 mmol) and 5-bromopyrimidine (29 mg, 0.18 mmol) to give the title compound (13
mg, 20%).

'H NMR (CDCl3) & ppm 9.04 (s, 2 H) 8.92 (s, 1 H) 8.36 (d, /=2.78 Hz, 1 H) 7.68 (s, 1 H)
744 (s,1H) 5.02 - 5.12 (m, 1 H) 4.09 (d, /=4.55 Hz, 1 H) 4.06 (d, J=4.80 Hz, 1 H) 3.26
(td, J=11.87, 1.77 Hz, 2 H) 2.65 (s, 3 H) 2.44 - 2.55 (m, 2 H) 1.86 (dd, J=2.78,3.03 Hz, 2
H); MS (ES) m/z 356 (M+1).

Example 2
1-[5-({5-Fluoro-4-[2-methyl-1 -(tetrahydro-ZH—pymn-4—yl)-1H-imidazol—5—yl]pyrimidin—
2-yl}amino)pyridin-3-yljethanone

HaC

The title compound was prepared in accordance with the general method A using 5-fluoro-
4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)- 1H-imidazol-5-yl]pyrimidin-2-amine (50 mg,
0.18 mmol) and 1-(5-bromopyridin-3-yl)ethanone (34 mg, 0.17 mmol) to give the title
compound (29 mg, 43%) which was later transformed to the hydrochloride salt as defined

in general method A.



1s The title conmpound was prepared in accordance with
t he general nethod A using 5-fl uoro-

wa2qo8oeeshyl - | - (tetrahydro- 2H pyran-4-yl) - 1H i PeO8Z0D#E@0621
-yl ] pyrimdin-2-amne (50 ng, 0.18 nmol) and
1-(5-bronDpyridin-3-y|)et?§none (34 mg, 0.17 nmmmol) to
give the title conpound 9 ny, 43% which was |ater
transforned to the hydrochloride salt as defined in

1 n I .« VO 10 0

N R paMSEr 0 VS (T BB o0 [y g 4 3

H) 8.(@%3, Lrh.08.(@&1 1 EN3.22 (), 284622 &m, 21H) 2.85 (s, 3 H) 2.65 (s, 3 H) 2.16

.16(s, 1 4.9&%?11g%3.82 m 2H) 3. 20(m 2H) 2. 85( s,

(m,2 129"6@(@}%2;1}\425 Y/a 9N 11 94 (m 2 H); MBS (ES) mz
397 (M+Hl). 5 Exanple 3 5-Fluoro-N(6-nmethoxypyridin-2
yl)-4-[2-methyl -1-(tetrahydro-2Hpyran-4 yl)-1H

s  Exampie 8lazol -5 yl Jpyrimdin-2-amne 0O F1 H3C NN N NH
N N H C The title,.c ound epar. i n

b G G e e B

imiddz@l-5BYpyimidid-2eimiady dr o- 2H pyran- 4-yl ) - 1Hi m dazol - 5-y
| ] pyrimdin-2-amne (35 ng, 0.13 nmol) and

-br ono- 6- net hoxypyridine (21 ng, 0.11 mmol) to give
rtitle conpound (38 ng, 87% which was |ater

trangforned to the hydrochloride salt as defined in
Hacﬁe L method A. 1H NMR (HO salt, DVBO-d) b ppm
706

(s,™1H), 8.87 (s, 1H), 8.13 (s, 1H), 7.60 (m
1s 2H), 45 (m 1H), 5.03 (m 1H), 3.84 (s, 3H), 3.25
(m 2 .85 (s, 3H, 2.17 (m 2H), 1.97 (m 2H); M
(ES) mz 3 (M+tl). Exanple 4
5- Fl uor o- 44[ 2- met hyl - 1 - (t et r ahydr o- 2Hpyr an- 4
The tklltlle) c_olml_p!-oluggi gvgsz Srlei)e?reg in\]éclc\:lélldgﬁce with general method A using 5-fluoro-4-
10 [2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-yl]pyrimidin-2-amine (35 mg, 0.13
mmol) and 2-bromo-6-methoxypyridine (21 mg, 0.11 mmol) to give the title compound
(38 mg, 87%) which was later transformed to the hydrochloride salt as defined in general
method A.
'"H NMR (HCI salt, DMSO-d) & ppm 10.06 (s, 1H), 8.87 (s, 1H), 8.13 (s, 1H), 7.60 (m,
15 2H), 4.45 (m, 1H), 5.03 (m, 1H), 3.84 (s, 3H), 3.25 (m, 2H), 2.85 (s, 3H), 2.17 (m, 2H),

1.97 (m, 2H); MS (ES) m/z 385 (M+1).

Example 4
5-Fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl[-N-[5-
20  (trifluoromethyl)pyridin-2-yljpyrimidin-2-amine
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20 (trifluoronethyl)pyridin-2 ylJpyrimdin-2-amne O F
N HHBCN~N NN | F F F W 2008/ 002245

wEONsBE2@07/ 000621 39 The title conpound was PCERE0@TI000621
in accordance with general nethod A using 5-fluoro-4-
[2-met hyl -1 -(tetrahydro-2H pyran-4-yl)-1Hi m dazol -5-y
[ ]pyrimdin-2-amne (35 ng39 0.13 mol) and
2-chloro-5-(trifluoronethyl)pyridine (21 ng, 0.11
nmmol) to give the title conpound (40 ng, 84% which

The #ScdndcRbd Waaﬁﬁzf)&éﬁfﬁﬂacb@rdbﬁ& vbmdg@@fall ﬁfetlﬁbd Asaduﬁg Sfluoro-4-
defined 5 in general neth

[2-mgyhyglel dietrahysisere A pyor-4-31)- lﬂq)mldgzogé Xl];)yngp.ﬁhn 28arg1ge 6%5 mg, 0.13
mmo})@nd Zriﬁlﬁgro(ﬁg:n Mmﬂ)ﬁyﬁ@ﬂdﬁe (&'IDmZ%_D% I%m(lm) t@Eﬂ/e tl% t&ﬁ

comydEsyl (40 mgASBo) Whith was latdEtanyfbemesl to the hydrochlorlde salt as deﬁned
i ] (6- nethylpyr|d|n 3

ulg?F?'ﬁwFﬁ thyl-]1-(tetrahydro-2H pyran-4 yl)-1H

'H NMR(@H@@&mSDMsmw; 5 Fp&li 10-93- (@nanes 05K, 1#13@\68\ (s 1$1N8. 165ihn,

H3C The title conpound was prepared

3H), édbﬂmdﬁ)e% ¥ on %ﬁn%?%\[mrﬁé%wié@ @ﬁ)n@%ﬁﬁsl Ql}BF 200 (mg HD);

{4t etrahydro-2H pyran-4-yl)-1Him dazol -5-y
LAS E%Bg9|n1dqh é amne (35 ng, 0.13

Example 5
5-Fluoro-N-(6-methylpyridin-3-yl)-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-

imidazol-5-yllpyrimidin-2-amine

HaC

The title compound was prepared in accordance with general method A using 5-fluoro-4-
[2-methyl-1-(tetrahydro-2 H-pyran-4-y1)-1 H-imidazol-5-yl]pyrimidin-2-amine (35 mg, 0.13
mmol) and 2-bromo-5-methylpyridine (22 mg, 0.13 mmol) to give the title compound (22
mg, 48%) which was later transformed to the hydrochloride salt as defined in general
method A.

'"H NMR (HCI salt, DMSO-d) & ppm 10.68 (s, 1H), 9.02 (s, 1H), 8.95 (s, 1H), 8.54 (m,
1H), 8.14 (s, 1H), 7.78 (m, 1H), 4.96 (m, 1H), 3.87 (m, 2H), 3.27 (m, 2H), 2.85 (s, 3H),
2.67 (s, 3H), 2.17 (m, 2H), 1.97 (m, 2H); MS (ES) m/z 369 (M+1).

Example 6
5-Fluoro-N-(4-methoxypyridin-2-yl)-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-

imidazol-5-yl[pyrimidin-2-amine



mol ) and 2- brono-5-net hyl pyridine (22 ng, 0.13 mmol)
to give the title conmpound (22 ng, 48% which was
wo a0080028mnsf ormed to the hydrochl ori de salt arRCT&EIONEE0621
in general nmethod A. 1H NWR (HO salt, DMSO-d) 6 ppm
10.68 (s, 1H), 9.02 (s, 1H), 8.95 (s, 1H), 8.54 (m
20 1H), 8.14 (s, 1H, 7.780(m 1H, 4.96 (m 1H, 3.87
(m 2H), 3.27 (m 2H), 2.85 (s, 3H), 2.67 (s, 3H),
2.17 (m 2H), 1.97 (m 2H); M5 (ES) mz 369 (M1l).
npl e 6 5-Fl uoro- N (4-net hoxypyridin-2
yl)r4-[2-methyl -1-(tetrahydro-2Hpyran-4 yl)-1H 25
rd -5yl Jpyrim di n-2-anm ne WD 2008/ 002245
he 2007/ 000621 40 O Fr N HsCN N~ NH N H3CN O
: \QTh N conmpound was prepared in accordance with
hod A using 5-fluoro-4-
[ 2-neth y (tetrahydro-2H pyran-4-yl)-1Him dazol -5-y
| ] pyrjmidi fj- 2-amine (40 ng, 0.14 nmol) and
2- chl or o=7- met hoxypyridine (23 ng, 0.16 nmol) to give
The tftﬁecofn:pbhﬁd @Qét EH@}%H?O hgi #0%49cor@an¥ wn%gg@ler‘é'hﬂnﬁﬂﬁomsusir@ Saﬂuoro 4-

transforned e hydrochloride salt as defined

[2-mafeylel-ébtrahytitesdf-Ayranid-WRA  ipGiazo kb v P DNBT g - a@mm)wp mg, 0.14
o3t o thonyy Bk e By koo ey o

5 mg, &8%) vatith was Rier (amsf@ihed t3 th@]ny(h‘mh]bH)ie salPas8lEfife] inJefperal
" 20 (m 2H), 2.04 (m 2H); M5 (ES) mz 385 (M+l). 10
met Q‘hé mai n i nternmedi ates were prepared as foll owed:

Nﬁ@%&ﬁsyﬁ ]?M?td(;tg);@ (%Ir1 %)Z%IEISi pl)y}/lr) a9n(-)1 (Sylgl) 8I—?I,-4| (Ir?l (%Ig%cﬁ 2-25(S
1H), §16p s rlithy ‘U0 G- Bbi ﬁ@s (B, H), K OfN 3H), 3.91 (m, 2H), 3.41 (m, 2H),
2.87 (s, 3H), 2.20 (m, 2H), 2.04 (m, 2H); MS (ES) m/z 385 (M+1).

10
The main intermediates were prepared as followed:
Example 7

5-Fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl|pyrimidin-2-amine
F

)\

7’“@

15 Example 7(a) 4-[N-Acetyl-N-(tetrahydro-2H-pyran-4-yl)]amino-5-methylisoxazole

e
)&

N-O

5-Methyl-4-amino-isoxazole (Reiter, L.A., J. Org. Chem. 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-2H-pyran-4-one (0.76 g, 7.6 mmol) was added and the mixture was cooled to 0
20 —(-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
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N UO 15 Exanple 7(a)
4-[ N- Acetyl - N- (t et rahydr o- 2H pyran-4yl )] am no- 5- net hyl
wo s@zaenhke O N O N-O 5- Met hyl - 4- ami no- i soxaz oPE&I/SE2007/000621

(Reiter, L.A, J. Og. Chem 1987, 52, 2714-2726)
(0.68 g, 5.1 mml) and acetic acid (0.61 g, 10.2
mol ) were dissolved in Meg@H (20 nl).
Tetr ahydr o- 2H pyran-4-one (0.76 g, 7.6 mmol) was added
and the m xture was cooled to 0 20 - (-5) C and

secofill !p61*’t16ﬂ of §¥divim ByanoB ol f 0.0 RO BHHMbI) dﬁfté&tl%@ﬁor 2hbtrt.,

was added to the reaction mxture at -5

the Ielamgi)% Fgs {ikerd andthe dltate wanepngerdrabsfo yerus Thqrf‘éld@e #13$ ng
s PO Sl SR DS L MHLE S SURRE e
acetieGhhBERID QV.EG)@QB‘Qi mndbl) wecaided. e trésuttingfmxonte was stirred

ove AT RS R 0 2 ST b B il Bl

residule viak @lsgolveBinaONERIYrdabeetntritel AL Ruo TEivE @R tHld@oMPSund
di ssolved in toluene and re-concentrated. The residue

(1.3Qas’&ssol ved in THE (10 nmL) and acetic anhydride

'H NMIRIED 13|)i>gn§6§'ﬁﬁ’k91 S4.8 %(J*l )’%Sdé'gfﬁg “%%15%%—_.42

vvass overnight ‘at r.t: ’then for
(m, THS, 21333 atIsHe,sl 8k(se3 HHOUER. svmyampl.m.mmm,zmsi due
in toluene and concentrated in vacuo to
MSE@% Meﬂé compound (1.36 g, 78%. 1H NMR (CDCL3)

ppm S 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 Hb 2.35 (s, 3 H, 1.81 (s, 3
Exanaple 7(b)7 brAgergly 2-meghyp- 1 vffetratydyo-2H-pap-fyylp I Hyimidagolr/s
SI) mz 225 (M+l). Exanple 7(b)
5- Acetyl -2-nethyl -1 -(tetrahydro-2H pyran-4-}yl)-IHim
zgde 0o N
\(4\# Acetyl - N- (t et rahydr o- 2H pyran- 4-yl )] am no- 5- et hy
i/soxazole (4.8 g, 21.4 mol) 1s was dissolved in

EtOH (30 m), and the m xture was hydrogenat ed over
4-[NPAE&Dy I Ndrakyelro-2 fasiren-4-91) Jdinig)- SahetBy lisakazold@. & gaa t4imoinol)

1 xt i.rred t 50, C for . An ditj
was Biehiee BiEiRg @ b et gipd ghermisticg Wes %f{igge@?te@g R et
pasth,TE107d )4k 9b8r. WRS r&eidd ﬁB@@ce Shak Giidr&tat 58t°CHoP3 & ARhddtidhal
Sodi um et hoxi de (1.70 31.46 mmol ) was added and

- amopieofPdd (10 gvet prhste. O 16 s hedadernpdtlee mitting wap gpnt@oedstirring

at +581® ﬁjr Y. %thﬁfﬂ rg@thmﬁe adﬂ)eéj, 34 916%918 Qvats tzl&ded and the resulting

mixture was heated to reflux for 30 h. Ammonium chloride was added to quench the
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 CHCI3. The combined organic layers were dried (NaxSO.)
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 7(c) (2E)-3-Dimethylamino-1-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-
1H-imidazol-5-yl]prop-2-en-1-one
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20 reaction. The m xture was filtrated through
di at omaceous earth and the filtrate was evaporated in
WO awm800229he resi due was diluted with saturat edPGDSE200T/000621
bi carbonate (aq.) and extracted with EtOAc, then with
CHC13. The conbi ned organi G | ayers were dried (Na2SO4)
and concentrated in vacuo. %’he crude product was
purified by flash chronat ography (Et OAc) to give the
ytle conpound (3.7 g, 83%. 25 1H NWMR (CDC13) 6 7.70
(sy 1 H, 540-5.30 (m 1 H), 4.13-4.01 (m 2 H),
753.44 (m 2 H), 2.57 (s, 3 H), 2.44 (s, 3 H),
\('N 230(1n 2 H, 1.80-1.72 (m 2 H). Exanple 7(c)
2/ ) - Het hyl am no-| - [ 2- net hyI -1 - (tetrahydro- 2Hpyran
I)- /1 Himdazol -5yl Jprop-2-en-I -one WO
2008/ 002245 PCT/ SE2007/ 000621 42 O N N
S-Agtyhdemgthylol-(fetrahyidrd-2 Hipyranahy U 16 Bidd ol caf3- Ag, y1|7)7-9|rh'l=nb])1vxdts

s TR TSN O (PSRt R S0 e st i

overnight. mf@htoohﬁé ter.t. deahixfge Has Extfacteﬁﬁﬂtlmlﬁﬁ@ﬁ Q“h‘é@ggamc hase
rie

th CH2C12. Th h
was EREEBE0) ilete] 2 e an b feto Bha sodeamadict whepuniid by
Tl I AGUECHIEBMOH 8 el SHRTH 1Py

H T\é\QB@(CD@H) NMF@S((@DC& 32.6317 169, 146 (I H)25 65HZ42 am H) H), 2.086dd,
- 55-5. 4

7= 15 k4l 2335344 7 - Dt it Wt B0, o5 @ Damasen

(m, 2 H),4158021.32(m,(2ﬂ{);2\451XESI% 271%)2614 @Hm 2 H; M (ESI) mz

264 (Mr1l). 10 Exanple
(22) - 3- Di net hyl am no- 2f | uoro-1-[ 2-net hyl -] - (tetrahydro

Exaﬂ_’zﬁ_ é @? repr- §'Dﬁn)3fhquz%z%'z}zs e —ZZZ[?;?J' {,I Z’Z—%%wgg}?’fe% g)id g.ﬁf n%f”f 9 -yl)-

1H-ingédozelefepeldpriop-2pon-oans to a stirred solution of (2E)-3

b2
di pet hyl ami no-1-[2-nmet hyl -1 - (tetrahydro-2H pyran-4-yl)
{ m dazol -5-yl ] prop-2-en-1- one (3.85 g, 14.58

) in MeOH (100 n.) at r.t. After stirring at r.t.
\(fjr/[%mh},he reaction
N /

E

Selectfluor (7.75 g, 21.87 mmol) was added in portions to a stirred solution of (2E)-3-
dimethylamino-1-[2-methyl-1-(tetrahydro-2 H-pyran-4-y1)-1 H-imidazol-5 -yl]prop-2-en-1-
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,SO,) and concentrated in vacuo. The crude product was purified by flash
chromatography (CH>Cl,/MeOH 15:1). The reaction was not run to completion, and the
reaction was repeated again with Selectfluor (1.5 equiv.) followed by the same workup.
The title compound (1.47 g, 36%)).

"H NMR (CDClL, 300 MHz) § 7.34 (s, 1 H), 6.84 (d, /= 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, /= 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).
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m xture was cooled in ice/acetone and filtered. The
filtrate was evaporated under reduced pressure and
wo b@snexittiue was taken into CH2C1l2. It was wasPESEA0DH000621
aq. ammonia, brine, dried (Na2SO4) and concentrated
in vacuo. The crude product was purified by flash 20
chromat ography (CH2C12/ MeQtg 15:1). The reacti on was
not run to conpletion, and the reaction was repeated
again with Selectfluor (1.5 equiv.) followed by the

1BSIBE (ANOS- -4- 118t SRIRP ST o 14 -5))- ] BOW dazd b -NVR
xa(CDClB gg%mezT?@% %ﬂsiﬁ(?ﬁp @g 84 %)d J%&Za?Z 9 Hz,

yUp}erln%awW4 88 (m 1 H, 4. o4 (dd, J= 11.2 Hz, 4.2
, 3.46 (t, J= 11 Hz, 2H), 3. 08(s, 6H), 2. 53(s, 3
ﬁ(ﬁﬁﬁ 2.42-2.28 (m 2 H), 1.84-1.75 (m 2 H: M5
NCES )Nm z 282 (M++1). WD 2008/ 002245 PCT/ SE2007/ 000621

anple 7(e)
-FJ)uoro 4-[2-met hyl -] - (tetrahydro-2H pyran-4
yl')-1Himdazol -5- ylJpyrimdin-2-amne FN NN NO

A red&tfoﬁamkfuﬁmoﬂ'(TZX) 3rden@hylamino-2-fluoro-1-[2-methyl-1- (tetrahydro-ZH—

eSS s TR
(2.31%_ % 1‘57069mm§1) 22d SRk meEMLAl gﬁﬁr )QQ Nafueanol WasdReathbd in a

) and sodi um net hOXI e (4.0 equiv.) in
mlchWbm m@br $0 manntescht 1 A0 3C undlas aeaganos niteogen afmopplrera. The

mix erwgsefite?éd a]flﬁQheq}lré?%rs rﬁé&p@%ﬁ bﬁ]gttz 'Fl%eslrgl\;%hmg’somé ted in

ure was I't'ere was rins
vacuiainll tieH2 debrodusewsopureivd wag fiwla palnmh ebronatogradyo and

duct fi fl ash I
RS DR ens Be Bropandit 3 eafiobh g1 ve t ho tit1 e
1 1 3 17
ATROYRL, G S G, 114 0 (OB G ol 60
5.275523’(15 1LB),(493 (br )2, HY 493 ((6rJ/ s 11.2 Hd) 4.347 3 H)d8148 {t=/ =11 Hz,

210 d67 5 0 3 S o, 357 o 33N s i 2

(ESI) mz 278 (Mtl). 15 Exanple 8 4-(1,2
D net hyl -1 Himdazol-S yl)-5 fluoropyrim din-2-am ne
Exampl¢& N N-(

4-(1,2-Dimethyl-1H-imidazol-5-yl)-5-fluoropyrimidin-2-amine
N

~ 7 A

N NH,

Example 8(a) 1,2-Dimethyl-5-(trimethylstannyl)-1N-imidazole
N

\/‘Sni/; LN
|

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, 50%).

The crude product was used in the next step without further purification.
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N NH z Exanple 8(a)
1,2-Di nmethyl -5-(trinethyl stannyl)-INimdazole Sn-
wC1®s8a@215 2- D net hyl i m dazol e (0.960 g, 10.0 nMP@I/PE2005000621
diluted in dry THE (50 nlL) under an argon atnosphere
and the solution was cooled to -78C. tert-Butyllithium
(1.7Min pentane, 6.47 m.4411.0 nmol) was added
dropwi se over 5 minutes. The reaction mixture was
stirred for 1 h at -78 C and then treated with a
"H MMRYTID@N,) G pplat 6.8 Y IH)] 156 (8, 8EDiR4( &, 2 1), 0.44D.18 (5)OIH);
in anhydrqiys THE (10 nl). The m xture was stirred for
MS gD /% 2ol - $BEM 25 r.t.. The sol vent was then

evaporated in vacuo to give the title conmpound (1.29
g, 50% . The crude product was used in the next step
Exampletfshit 24Chiarhet-(Ipldintethybd Homidapg- 2008-H08200mBimidine ,
RCT/ SE2007/ 000621 44 1H NWMR (CDC13) S ppm 6.87 (s, 1
HY 3856 (s, 3 H), 2.41 (s, 3 H, 0.45-0.18 (m 9 H);
Mz 261 (120Sn) (M+l). Exanple 8(b)
N . £,
\_g-Chl oro-4-(1, 2-dinmethyl -1Himdazol -5 yl)-S
>/fT\uoropyri mdine FN N\NC N/\- 5
1,2-Dinethyl -5-(trinet hyl stann Ig;-ll—l—i m dazol e (0.950
1,2-Bimeghe-frimethylstranyl)-4 Heinsfazeled D950 12} 3168 s15yal) #rddf drdichloro-5-
: | i ' Emﬂ(@
ﬂuo#@yﬁg%ddg t ?10260@%0 ?Lgteir%rﬂx%gregﬁelglgésd?gé H\?\Xc? argo ;@0 % ahthe
solufoif RE3Y2EER wWilh. atg6. §d(PPhHIClattbl)6 gyds] Taduhel) veus dddddeand the
.eaction m xt.ur Stir t +80. C f.or 15 h. The
rea"?‘%%g’f’ft&’i? %Siilﬂf?‘iaﬂ\;@ ?to%lf igg'd CPOGLOR FIKEIFe \g%come'& down to
r.t afDEGERBitFASBehddNaiced HRi4eas. FUnaERE Hbtasshah Wudli@aq., 50 mL) was
pot assi um fl uori de@fl(%qsb 50 nL) was added and the
3

added} apd themigaregtas sier fop AU JunHPRAfers cptdir vakiRéCi B

. Ye! I
o L S s D eSO P o Y o Rl oMok Plossugs, The
cruderpuaticpwadmutfieddy flasi cHrbmatogsaphy fehtactEddde,dc)aplive the title

Comég“wﬁ/%%%ﬁf 7:3) to give the title conpound (0.41

NVR (CDC13, 600 MHz) 8 ppm 8.40 (d,
'H NMR. @Dt;, 600 MHz)% i §d0 (d 7424 Hriz 1 1), 86 (8./94.4 HAE 1 1B, 3.97

6, 8 22523 85 3k e VB LESL, i 2 227 (M.

Example 8(c) 4-(1,2-Dimethyl-1H-imidazol-5-yl)-5-fluoropyrimidin-2-amine

2-Chloro-4-(1,2-dimethyl-1H-imidazol-5-y1)-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 NaHCO; and the product extracted with
CH,Cl,. The organic phase was co-evaporated with ethanol and the residue was purified by
flash chromatography using (CH,Cl,/MeOH gradient; 100:1 to 94:6) to give the title
compound (0.210 g, 78%).
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Exanple 8(c) 4-(1,2-Dinmethyl-1Himdazol-5yl)-S
fluoropyrimdin-2-amne F N NHZ 20

wQ@2Rloa2aes 4- (1, 2- di met hyl - 1H i mi dazol - 5-yl ) - 5- PCT/BE20PY/600621
ilidine (0.295 g, 1.30 mml) was dissolved in
1-propanol (3.0 nL) in a mcrowave vial. Ammonium
hydroxide (28% 1.0 nL) was added, the vial was
seal ed and the m xture heated in a mcrowave oven
(+140 C, 4h). The reaction m xture was cooled to r.t

'H NavIR (Cbe:hselppﬁm 1&\@§Je3/amg R .7 e 43 HEUe H)WAST (br s, 2 H),
partitioned het and 1M aqueous . The

397&5?1@'&%% 48I§%{§eﬂ) %%fanI}WﬁgzOtgﬁMﬂ% product, was

neutralized with saturated agueous NaHCO3 and t he
product extracted with CH2Cl2. The organi c phase was
Exawpleé’vaporat ed with ethanol and the residue was

chr t 2
st UeteP g 2Rapi-ap o SR eI I st e
yl]p)(ri)m?mﬁz-@mzﬂ&% VD 2008/ 002245 PCT/ SE2007/ 000621 45
1I—F| NVR (CDC13) S ppm 8.15 (d, J=3.5 Hz, 1 H), 7.71 (d,
|3‘N—|z 1 H, 4.87 (br s, 2 H, 3.97 (s, 3 H, 2.49
A, M5 (ESI) miz 208 (Mrl). Exanple 9 5
NGFl uor 0-"4- [1- (tetrahydro-2H pyran-4
yl)=2y(trifluoronethyl)-IHimdazol -5-
yl] oimdin-2-anmine F N N N) NH FFOExarrpIe9(a)
5Acety|-|-(tetrah dro- 2H pyran-4 yl) -
Examgple 91a)| 1rdeeivlel-tigiralpidro-atidoran- éyl)OZWW‘Z@rOmethN Ni-irgidazol@
5-dvet hyl - 4-am no-i soxazole (1.7 g, 17.25 mmol) and

cefic acid (1.1 g, 19 mol) were dissolved in
F o ol (50 nL). Tetrahydro-2H pyran-4-one (1.9 g, 19

| )] was added
Fk(/

N
5-Methyl-4-amino-isoxazole (1.7 g, 17.25 mmol) and acetic acid (1.1 g, 19 mmol) were
dissolved in methanol (50 mL). Tetrahydro-2H-pyran-4-one (1.9 g, 19 mmol) was added
and the mixture was cooled to 0 — (-5) °C and stirred for 1 h. Sodium cyanoborohydride
(0.812 g, 12.9 mmol) was added in portions to the reaction mixture at —5 °C, causing weak
exothermic and gas evolution. The cooling bath was removed and the mixture was stirred
atr.t. for 2 h followed by addition of water (20 mL). The methanol was removed from the
reaction mixture by vacuum distillation, and the intermediate amine was extracted with
ethyl acetate (3x80 mL). The combined organic layers were dried (N2,SO,), concentrated
to dryness, dissolved in toluene and re-concentrated. The crude intermediate amine, was
dissolved in CH,Cl, (20 mL) and pyridine (2 mL, 26 mmol) was added. The mixture was
cooled to 0°C and trifluoroacetic anhydride (4.35 g, 20.7 mmol) was added dropwise. The
mixture was continued stirring for 2 h at r.t and was then washed with water and saturated
NaHCOs. The aqueous layer was extracted with CH,Cl, (2x30 mL), the organic extracts
were dried (Na;SO,) and concentrated to dryness to give a second crude intermediate, 4-
[N-(tetrahydro-2 H-pyran-4-yl)]-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-
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and the m xture was cooled to O - (-5) C and stirred

for 1 h. Sodi um cyanoborohydride (0.812 g, 12.9 mol)
wor®saetesl in portions to the reaction m xtur ePEL/SEXH0)00621

causi ng weak exotherm c and gas evolution. The

cooling bath was renoved and the mxture was stirred

isat r.t. for 2 h fol | onefl® by addition of water (20

mL). The nethanol was renoved fromthe reaction

m xture_ by vacuumdistillation, and the jnternedi ate
amingry-pethilisorazale Geved’-a rroll Pt thegxeeniion that,laqprodyct ws e

punﬁégir'@} g cﬂrro mggaﬂél?ifﬁ%ﬁ QAQ i B0s (N 4R e compound (3.03 g,

ntrate | ssolved in tol uene an
67%).e- concentrated. The cr ude i nter nedi at e am ne,

' ERE DY Ui ST Gk TGS e BRI Dty s
3, 44t(fn! ﬁlﬁ;oz PR0Q0i(f, Qlﬁ)y,@l 56 e 3 M), B529.6320, 7 HYRIS) (B89 51/ 263

dr opwi se. m xture was continued stirring
(M+f1)3r 2 h at r.t and was then washed with water and
saturated NaHCO3. The aqueous | ayer was extracted
with CH2C12 (2x30 nL), the organic extracts were

xmgaeg@z( (9 scmz)nednmamande[dt (tatadeiro [pyraessylt-6-fiveomethyl-

8 % rredl ate, 4-
1"&? S VHRLPEF e O|5’§ran4yI)]-N—trifIuoroacetyl-arn'no
net hyl i soxazole. M5 (ES) mz 25 279 (M++1). The
it]e conpound was prepared in accordance with the
Fgeneral nethod of Exanple 6(b) using the internedi ate

F)Wt rahydro-2H pyran-4-yl)]-N-trifluoroacetyl WO
8/ 002?2175 PCT/ SE2007/ 000621 46

am no- 5-net hyl i soxazole (max 17.25 mmol ), with the

The &Xl6 @b dtRtrd ﬁedﬂh@@élﬁ&an\ﬁ@ﬁnth Wgehe@umeﬁhoa béaBRample 7(c)
chr omat ogr aph hept ane/ Et OAc giving the title

wﬂﬁbﬁp}@l@n@q@atd egrodu@ms pumﬁlemﬂﬁ gnatagyaphygEfO4C). Using
N
mmébl) theltitE2othp6end was dhtped (O £,BI oM z 263 (M),

' Ry 406 MIOY T iy 1) o e T A e k. 550 (@ 7= 123

Hz, -ﬁﬁ) g@aZﬁ'(ﬁ? 1%0)JR1 20z 85 5 68 lEPRes Q. 44F(n'1:"2 9, 3'\163:2%] E'ei H),

he ti1fl e 'tonpound was prepared in accor
2.93nbt.Is, 3 He, py@m27AKmn2iHod8®d. 7EXand He; MECES) mizt 31 St(ve-1).
exception that the product was purified by flash
chr omat ogr aphy (Et OAc). Usi ng

Example 9(c) (2Z)-3-Dimethylamino-2-fluoro-1-[1-(tetrahydro-2H-pyran-4-yl)-2-
trifluoromethyl-1H-imidazol-5-yl[prop-2-en-1-one
0

F FQ 0

F

Selectfluor (0.370 g, 1.04 mmol) was added in portions to a stirred solution of (2E)-3-
dimethylamino-1-[1-(tetrahydro-2H-pyran-4-yl)-2-trifluoromethyl-1 H-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 atr.t.
more Selectfluor (0.050 g, 0.14 mmol) was added, and the mixture was stirred for 0.5 h.

The solvent was evaporated in vacuo, diluted with 3% aqueous NH; (20 mL) and extracted
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5-acetyl -I-(tetrahydro-2H pyran-4-yl)-2-trifluoronethy
| -1Himdazole (3.03 g, 11.55 nmol) the title
w@ooopoemds was obtained (3.2 g, 87 %9 . 1s 1H NMIT/OX008000621

300 MHz) 8 7.72 (d, J= 12.3 Hz, 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), 3.54-3444 (m 2 H), 3.16 (br. s, 3
H, 2.93 (br. s, 3 H, 2.86-2.72 (m 2 H), 1.80-1.72

(m 2 H; M5 (ES) mz 318 (Mtl). Exanple 9(c)

with(CHOL 83-0008) Mt fife é(tf'alctd%éi’é hrlec{ (Na,S0.), evaporated in vacuo and
- (tetrahydr0- 2H pyran-4

the dredefriredncbweas m;rlﬁeﬂ Hyuﬂaslml gliromawg;dphp (toptaBe/BHOAC b33, followed by
neat E%Acg dtgeglta,m the It\rtl com o%rndeiﬁtlzi) 53, 370 g, 1.04 mol)

n por soI ution of (Z2E)-3-

'H NWRECDOI 2800 B734 (s, lH) 685 (d, J=26.7 Hz, 1 H), 4.67-4.54 (m, 1
1- (tetrahydro-2 yran-4-y -2tr|fluororrethyl-1H-|md

H), Aalzb+4~cs’»(w ]zpﬁ)op}sog @r(m,-z&ﬁ)eme (8600 2.70-20%6 gl 1i83-1.74
After stirring for 0.5 h at r.t.
(m’m EBS:?.TL)ZB é 18%?) (0.050 g, 0.14 nmmol) was added,
and the mxture was stirred for 0.5 h. The sol vent
ate n va diluted with 3% aqueouys NH3
Exapply S0 P e sl el s Sooroans (petp e SBoBizol
_yzﬁl,}nwlcylmg—;g,@ (3x20m_) The organic extracts were
ried (Na2SO4), evaporated in vacuo and the crude

er N was purified by flash chromatography
E/ EtOAc 1:2), followed by neat EtOAc) to
tain the title conpound (0.170 g, 53 %9. 1H NWR
J , 300 MHz) 8 7.34 (s, 1 H), 6.85 (d, J= 26.7 Hz,
04.67-4.54 (m 1 5 H), 4.11-4.03 (m 2 H),
350338(m 2 H, 3.14 (s, 6 H, 2.72-2.56 (m 2 H),
The 1it188erhpairhd \x(aﬂpre"palfd)i in Msofdabge with thiz3fetliddtih)ExabpbnT(k)e Using

22); ?&?ﬁty | U.or (P'I)]/T § %eh_gﬁﬁé%%@k{rg%ﬁ-%/B_-ﬁtriﬂuoromethyl— 1H-
imid&ikcl@yﬂ!]p}bﬁQ%nzl &8 (0836 gC1.0 n¥hb]) bhddualNidmdRLartRafe (0.45 g,2.50
mmol). After purification by flash chromatography (heptane/EtOAc 1:2), the title
compound was obtained (0.170 g, 51 %).

"H NMR (CDCl;, 300 MHz) & 8.29 (s, 1 H), 7.63 (d, J=2.7 Hz, 1 H), 5.10 (br.s., 2 H),
4.88-4.76 (m, 1 H), 4.16-4.07 (m, 2 H), 3.53-3.42 (m, 2 H), 2.80-2.65 (m, 2 H), 1.89-1.81
(m, 2 H); MS (ES) m/z 332 (M+1).

Example 10
5-Fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl]-N-[6-(morpholin-
4-ylmethyl)pyridin-3-yl[pyrimidin-2-amine

NN H
Be

5-Fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1 H-imidazol-5-yl[pyrimidin-2-amine
(obtained in Example 7) (50 mg, 180 pmol) and 4-[(5-bromopyridin-2-
yDmethylJmorpholine (as defined in WO 200190072) (46.4 mg, 180 pmol) in dry dioxane
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The title conpound was prepared in accordance with the
nmet hod in Exanple 7(e). Using (22)-3

w0 ciosmodzys am no- 2-fluoro- | -] PCT/SE2007/000621
1-(tetrahydro 2H pyran-4-yl)-2-trifluoromethyl-I H
i m dazol - 5-yl ] prop-2-en-1-gne (0.330 g, 1.0lnnol) and
guani di ne carbonate (0.45 ¢, 2.50 nmmol). After
purification by flash chromat ography (heptane/ Et OAc

5 P2 RABP RS 0P o e

18 undel) 20d7CHCO; 110D mg 5289@111(({])) were ,ad&edl':b)nd Ar‘( ﬁ&aébumédgﬁhéro%gsh the

. 16-4, 07 5
il forS iy ripr dohepling at%n‘? for i& b T IPE@}W b aliaped toeeg,
dﬂute%%ﬁ&(@fmtﬁ an@fiferEd HQ&L%hAdlatomaceous earth. The organics were washed
[2 -I-g)@etrahy ro-2H pyran-4
with Wi)er Iilqﬂii Neb2%a), fipled and f@cenrttntesh d) hc prudd was purified by flash

e B A MRS E1052 o e

and ﬁll(eteeltthﬁalug]d tightBhbapksdeglash wyo) aﬂd-bdnﬂ&:rﬂﬁie@ to 2ivel3B g (W/Qldf the
25 (obtained in Exanple 7) (50 ng, 180 nol)
title Cé?ﬁ@oﬂn‘F(S br omopyr i di n 2- yI ) met hyl ] mor phol i ne (as
'H NSE (400 d1i1n, MEDBOSRIONY cgr Z) ’56&8@9 '1iédd11‘i£)}’7 47-7.43
di oxane WO 2008/ 002245 P /SE 007
(m, 268} & 1p (g b dDid-Ph (v Xy B- 104k, 410), Ai6d (s, Rd), d@é)(@l, eahz. 6@(8 3

I S (102 ny,
H)’z%gprdf)o]ﬂj\%zlr@ %%ﬁ’ed %ZAI%S(I\S? %\ﬁgﬂ%ﬁgl%e 'hr ough the
m xture for 5 mn prior to heating at 90 C for 72 h.

E TRelin' xture was allowed to cool, diluted with CH2C12
YO i | tered through di atomaceous earth. The organics
5-({5%&&0\@%)1%:@@3@& ﬂ&zheﬂ BR800 201 5 Ip Simflin-2-
and caoncentrate The cru was purlfl ed by fV sh

yiamgne)ppadige2-copbalfelvder aphy Et OAc/ MeOH 20:1- 4:1, the
resi due wag di ssolved in CHC13 and filtered through
FLi d gl ass wool and concentrated to give 33
/\Kh he title conpound. 1H NWR (400 MHz,
K) 6 8.75 (d, 1 H, 8.45 (d, 1H), 8.11 (dd,
tﬁ% 7 47-7.43 10 (m 2 H), 5.16 (m 1 H, 3.94 (m
2

, 3.70 (t, 4 H, 3.61 (s, 2 H, 3.24 (m 2 H,
(s, 3 H, 2.51 (t, 4 H, 2.37 (m 2 H, 1.88 (m

5-Fludrdh12-WRtHyFP) 1By 32 A Mdn-4-y1)- 1 H-imidazol-5-yl]pyrimidin-2-amine
(obtained in Example 7) (1.3 g, 4.7mmol) and 5-bromopyridine-2-carbaldehyde (872 mg,
4.69 mmol) in dry dioxane (60 mL) were purged with Ar (g) for 10 min. Pd,(dba)s (258
mg, 281 pmol), X-Phos (268 mg, 562 pmol) and Cs,CO; (2.9 g, 8.91 mmol) were added
and Ar (g) was bubbled through the mixture for 5 min prior to heating at 90 °C for 68 h.
The mixture was allowed to cool, diluted with CH,Cl, and filtered through diatomaceous
earth and concentrated. The residue was re-dissolved in CH,Cl, and the organics were
washed with water, the aqueous phase was backwashed with CH,Cl,. The combined
organics were dried (Na,SQO,), filtered and concentrated. The crude was combined with
that from another identical reaction, with the exception that different amounts of starting
materials were used: 5-fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-imidazol-5-
yllpyrimidin-2-amine (1.1 g, 3.97 mmol), 5-bromopyridine-2-carbaldehyde (738mg, 3.97
mmol), dry dioxane (51 mL), Pdy(dba); (21 mg, 238 pmol), X-Phos (227 mg, 476 pmol)
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Exanpl e 11 5-({5-Fl uoro-4-[2-
met hyl -1 - (tetrahydro-2Hpyran-4 yl)-]S-i m dazol -5
wQ kappea2ud di n- 2- 15 yl }am no) pyri di ne- 2- car bal BehyER®010000621
FNH NNN&NNH ZD
5-Fluoro-4-[2-met hyl -1 -(tetrahydro-2H pyran-4-yl)-1H
m dazol -5-yl ] pyrimdin-2-agpgne (obtained in Exanple
7) (1.3 g, 4.7mmol) and 5-bronopyri di ne-2-car bal dehyde
(872 my, 4.69 mmol) in dry dioxane (60 nmL) were

and @$HO0BE2.¥54 B, AAb4 ﬁﬂ)ol)‘aafd tBdreRdtidn Wi 2estb@ xS SRy 26 hn’Bhe
281 nol), X-Phos (268 562 gnol) and Cs2CO3 (2.9

combmgficr#ﬁ?ﬁ werggpeti 'ébéﬂaSha‘iH@aAPI MRS aPHBICH /Mﬁf)bi@q

t o, C for 68
1 BE 4 0y A pEOASGh 1B R A [
" mﬂmwp Mk, PMI@+de 298 B duldkB 3ol alt Hn@o%o(m; 1HA.0h(daih ), 8.72

o SRRTSRLAEHS0, TR B A ) QRO DS o o

2 Hpha6 e, baokinas dl.84 toh WEshﬁg@a‘ng' ¢l 25
)grgaﬁ \gggmerel%&?l 213 (Na¢28C2)4§I)EIf§Z fllt-eﬁreg an s

concentrated. The crude was conbined with that from
Exaﬁxmgshg_rzgl dentical reaction, with the exception that
ferent anounts of starting nmaterials were used:
The §xe(r)11p]m\®er4 piparedtagdrding to the follovvmg procedure:

5-({% ﬁ?}ug{rlgr ﬁlnq%gllm xﬁ'_f ﬁ%{tra%nikf %7-}! yrag 49358 ﬁ%ﬂldazol 5-yl]pyrimidin-2-
yl}aﬁmb)r)m!mﬁx)e‘-l-daﬂbe}dé’hﬁﬁ [(ShidehindBampBSIY (5Bm@71308Mhdl) was
sl (pREST BRI HF: ERCHRITHOF {0 A SH Ozl o farm) (15
equﬁQI{ts?%Qﬁé&pﬁqa d coﬁ%ﬁ@%ﬁ@%dﬁ% ﬁé@etgxgbgroi’@rdfmaﬁpmx

he reaction was heated at 90 C for
2-3 mmlm@bj fdlowed Sy WEVIB (pRfr IE)i vees aldged toeth weell.i w repstions were

stirr (ﬂ{t?ur a?&ﬁ%%%e?é’%/ tfl/ﬁr rg%’éujf%fe&edl t\(/) ean(itlﬁe %é de g)é\%\e/as
dilutedHwiMvIRINTR @80 OMiiZ), an@l‘lzﬁ@ﬁd@by ﬁlﬁﬁarlﬁveﬁcf&&n&Bgr(aﬁhy 1 |‘|)
9.86 (m 1H), 9.04 (d, 1 H), 8.72 5 (d, 1 H), 8.32

(dd, 1 H, 7.91 (d, 1 H, 7.39 (d, 1 H, 501 (m 1
Ylelt(ﬂ are apﬁaxﬁrmte @ueH)) ’rerﬁauéljﬁg cMs a(na sb")ventg aR& gﬁ@par:ﬁw@) 2.20

chrog»amg’pﬂpég, lmazg:ulah e yekdoipl 0@% mdxcetep ﬂ@pwsemcemf @@lt dii sodyentin
the S%Hl?%egﬁﬁ{i%ﬁ%%% tBF %@ C(%l%()%né% rahydr o- 2H pyran-4-yl) -
1H i m dazol -5-yl ] pyri m di n- 2-
Preparative chromatography was run on a Waters FractionLynx system with a
Autosampler combined Automated Fraction Collector (Waters 2767), Gradient Pump
(Waters 2525), Regeneration Pump (Waters 600), Make Up Pump (Waters 515), Waters
Active Splitter, Column Switch (Waters CFO), PDA (Waters 2996) and Waters ZQ mass
spectrometer. Column; XBridge™ Prep C8 5um OBD™ 19 x 100mm, with guard column;
XTerra ® Prep MS C8 10pm 19 x 10mm Cartridge. A gradient from 100% A (95% 0.1M
NH4OAc in MilliQ water and 5% MeCN) to 100% B (100% MeCN) was applied for LC-
separation at flow rate 25ml/min. The PDA was scanned from 210-350 nm. The ZQ mass
spectrometer was run with ESI in positive mode. The Capillary Voltage was 3kV and the
Cone Voltage was 30V. Mixed triggering, UV and MS signal, determined the fraction

collection.
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yl } am no) pyri di ne- 2- car bal dehyde (obtained in Exanple
11) (50 ng, 130.8 gnol) was added to a deep well

w@b@se022Bach am ne (indicated for each exanpl ePCTISE200TI)00621

(1.5 equivalents) was added to it's correspondi ng

wel I . Sodiumtriacet oxyborohydride (approx. 2-3
equi val ents) foll owed by NP (500 L) was added to each
well. The reactions were 15 stirred at 21C for 70 h

after which they were transferred to another deep well
plate, diluted with NMP (300 L) and purified by

purity%apﬁg ahi & cm{‘fm&} %@g %g,ste%ﬂ BHOBDA! GVARRLO¥6) R SV AME

emai ning salts and sol'vents after preparat’ive
ZQ mass spsvabmgtea opymn; néxqzmrtylmﬂcgw BEH Cell dpof 2.16F%mm. The

i ndi cates the alt or,.solve 0
colum eipiting AGELP O o P Satih PR EPTL I A 9507
0.01MNER3A& T Nﬂhdwa:tmg%mm 16039 BO3%20 MENELOAc in
FractionL stemw th a Autosanpl er. conbi ned
Mﬂl@wa@nmde%g Jores@pphesiopkCispparatian 2 flgw)rated, Zal wiy. The

o B Al YISO SO 6y 0.

The ZQ]haHm'Stp@wOmeter Mé tuer witlCER) in pI@EJAe% M@%Blrzle%ﬁ );F_Irls/l ﬁ,‘glrnélary
Col um;

VOIta%%WMiQOS’(e ?ﬁgt r orret@y guar 3 col um; gXTer ra ?r )

Prep M5 C8 10m 19 x 10nm Cartridge. A gradient from
100%A (95% 0. 1M NH4OAc in MIIiQ water and 5% MeCN)
Example 180% B (100% MeCN) was applied for LC- separation

5-Flg5r8f4}3g/\;n5t?t#ia%ﬁéﬂyg;ﬂ -2 HL g}gr & A VPR iR AP E Sy IL O (i erzdm-

Mass ctroneter waS run w
-yIzEﬁhyl)pynﬂaeB-wl]pjerlmWeZ-aTMEe Capill ary Vol tage was 3kV

Fand t Voltage was 30V. M xed triggering, W
n deternined the fraction collection. WD

0'/ 45 /SE2007/ 000621 50 Purity analysis was

>/ o a Water Acquity systemwi th PDA (Waters 2996)

nd Waters ZQ mass spectroneter. Columm; Acquity
©TMBEH C8 1.7m 2.1 x 50mm The columm tenperature

0 65C. Alinear 2 min gradient from100% A
Aml{g% l%gg}m% 0.01M NH4OAc in MI1iQ water and 5% MeCN) to

Yield 0RYoRst.(H¢hiA):@18d NHAOAC in MI1iQ water and 95% MeCN)

' VR ARG e PR o8k ! ol ARG Sagh sl Yo

7. 945(21& rnagy, edsf@ri stfzf(ddpﬂgrmm@ﬁ 1108, 3.791(ed, 201849 (s, 2 H),
ect roneter was in_pos/ negmswl tchin

3068 F)The> Gagh a1 (/e b6 (as? T, o394, 2 H);
miz Y& 6RES, Was 30V. 10 Exanple 12

Example 13
5-Fluoro-N-{6-[(4-methyl-1,4-diazepan-1-y)methyl[pyridin-3-yl}-4-[2-methyl-1-
(tetrahydro—ZH—pyran~4—yl)-1H-imidazol—5-yl]pyrimidin—Z—amine

L)
&S
Amine: 1-methyl-1,4-diazepane
Yield (%): 37; Ret. T (min): 0.62



10

15

20

25

5-Fl uoro-4 [2-nethyl-1-(tetrahydro-2H pyran-4
yl)-I1Himdazol -5 yl]-N[6-(piperidin- 1
wQ kewenbR2ly pyri di n-3 yl Jpyri m di n-2-am ne F / |PET/BE2007/000621
NNEIN,NNNHO 15 Am ne: piperidine; Yield (%: Ret.
T (mn): 0.66 1H NVR (400 MHz, DMSO d6, 298 K) 8 ppm
9.64 (s, 1 H, 866 (d, 1 i, 8.58 (d, 1 H, 7.9
(dd, 1 H, 7.35(d, 1 H, 7.32 (d, 1 H, 500 (m 1
H, 3.79 (dd, 2 H), 3.47 (s, 2 H, 3.06 (m 2 H,
IH&ME(MUMHZFD)MSZ) 45 209K 83;{?)11963 @61@13886t@ ,114) é%s(dml H),

7.98 (ﬁHII)l ddbe 7 &5{(@5 ? ED%@Q@% 11H)|»3€ﬁ06@é{)?aﬂ) MS)(ﬁ,étnﬁipBWn éit,
2 YD Aok o T el ORISR BYE h 2 3.

1.600 140 (e 4 H); mét48(M11 M- di azepane Yield (%: 37; Ret.
T (mn): 0.62 WO 2008/ 002245 PCT/ SE2007/ 000621 51 'H
NVR (400 MHz, DMSO- d6, 298 K) 6 ppm9.63 (s, 1 H),

Exg,,,g@;@;d 1H) 858(d 1H) 795(dd 1 H), 735
éty Z% , 3.80 ﬂ} dd, 2 H), 3.65 (s,
orogdt- m@fkyl-i-(qurahydzo-@@ pman w-lﬂzmséazehf-yﬁ Mr{6-[(4-

I Ut Y 3 2.16 (m 2
AR Al AT Wb SRR e
a thyl -1 -(tetrahydro-2Hpyran-4
I\« m NO I I-N-{6 [(4- pyrlmd|n2
pelﬁazm I yI ﬁthyl\]pyrldln yl } pyri m di n-2-am ne

Amine: 2-piperazin-1-ylpyrimidine

Yield (%): 60; Ret. T (min): 0.82

'H NMR (400 MHz, DMSO-ds, 298 K) & ppm 9.67 (s, 1 H), 8.70 (d, 1 H), 8.60 (d, 1 H),
8.35(d, 2 H), 7.98 (dd, 1 H), 7.37 (m, 2 H), 6.61 (t, 1 H), 5.01 (m, 1 H), 3.81 (dd, 2 H),
3.73 (m, 4 H), 3.58 (s, 2 H), 3.07 (m, 2 H), 2.47 (m, 4 H), 2.16 (m, 2 H), 1.78 (m, 2 H)
m/z 531 (M+1).

Example 15
5-Fluoro-N-(6-{[(2S)-2-(methoxymethyl)pyrrolidin-1-ylJmethyl}pyridin-3-yl)-4-[2-
methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl[pyrimidin-2-amine

O/
T O
N\ \N N ~N
>\/N H
@

Amine: (25)-2-(methoxymethyl)pyrrolidine

Yield (%): 100; Ret. T (min): 0.70

"H NMR (400 MHz, DMSO-ds, 298 K) & ppm 9.62 (s, 1 H), 8.66 (d, 1 H), 8.58 (d, 1 H),
7.93 (dd, 1 H), 7.35(d, 1 H), 7.31 (d, 1 H), 5.00 (m, 1 H), 4.06 (d, 1 H), 3.79 (dd4, 2 H),
3.47 (d, 1 H), 3.24 (s, 3 H), 3.06 (m, 2 H), 2.84 (m, 1 H), 2.75 (m, 1 H), 2.14 - 2.26 (m, 3
H), 1.85 (m, 2 H), 1.76 (m, 2 H), 1.63 (m, 2 H), 1.50 (m, 1 H); m/z 482 (M+1).



N\ NHON~-NON Oio Amne:
2-piperazin-1-ylpyrimdine Yield (%9: 60; Ret. T
W@ piosp022@5 82 1H NVR (400 MHz, DMSO d6, 298 K) PCPRER007/000621
9.67 (s, 1 H, 870 (d, 1 H, 860 (d, 1 H, 8.35(d,
2 H, 7.98 (dd, 1 H, 7.37 (m 2 H, 6.61 (t, 1 H),
5,01 (m 1 H), 3.81 (dd, 2s5%), 3.73 (m 4 H), 3.58
(s, 2 H, 33.07 (m 2 H, 2.47 (m 4H, 2.16 (m 2 H),
1.78 (m 2 H 15 mz 531 (Mtl). Exanple 15
Ex;ﬁnﬁlquero N-(6-{[(2S)-2- (et hoxymet hyl ) pyrrolidin-I

th pyridin-3
N-OhTAirenlel odiacsayeld oy mmidin-gropl-F-fora- g oneriyl1-

(e N T B S o s (P Pl o o,
.70 1H NVR (400 MHz, DVBO-d6, 298 K) S
p9)\62@?/\'1 , 8.66 (d, 1 H, 858 (d, 1 H, 7.93
N Cdd,N 1) 735 (d, 1 H, 7.31(d, 1 H, 500 (m 1
ﬁ'ij .06 (d, H) 3.79 (dd, 2 H), 25 3.47 (d, 1 H),
3.4 s, 3 H)04\°, 06 (m 2 H, 2.84 (m 1 H, 2.75 (m
1 2.14 - 2.26 (m 3 H), 1.85 (m 2 H), 1.76 (m 2

s Anfile: 13( Q%lﬁi@paﬁlﬁhgeth& afe: (m 1 H; mz 482 (M1). WO
2008/ 002245 PCT/SE2007/ 000621 52 Exanpl e 16

Yield (%6): [p( 4ReteT ymin)10.68 di azepan-1 yl) met hyl Jpyridi n-3

oro-4-[2-methyl-1- (tetrahydro-2Hpyran-4
m/Z%O?(ﬁ/ﬁ?m dazol . -5 ylJpyrimdin-2-amine F NN "fjj:::

N M HN ~ N
Example 17
10 N—{6—[(2,6—Dimethylm0rpholin-4-yl)methyl]pyridin-3-yl}-5-j‘luor0-4-[2-ihethyl—l-
(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl[pyrimidin-2-amine

Jevsspy
Y H
ae

Amine: 2,6-dimethylmorpholine
Yield (%): 100; Ret. T(min): 0.81 m/z 482 (M+1).

15 Example 18
N-{6-[(4,4-Difluoropiperidin-1-yl)methylpyridin-3-yl}-5-fluoro-4-[2-methyl-1-
(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl[pyrimidin-2-amine

e
e

Amine: 4,4-difluoropiperidine

20 Yield (%): 77; Ret. T (min): 0.90
'H NMR (400 MHz, DMSO-ds, 298 K) 6 ppm 9.67 (s, 1 H), 8.69 (d, 1 H), 8.59 (d, 1 H),
7.97 (dd, 1 H), 7.34 - 7.35 (m, 2 H), 5.00 (m, 1 H), 3.80 (dd, 2 H), 3.60 (s, 2 H), 3.07 (m,
2H), 2.16 (m, 2 H), 1.91 - 2.00 (m, 4 H), 1.76 (m, 2 H); m/z 488 (M+1).



O Os Amne: 1-(1,4-diazepan-1-yl)ethanone: Yield

(%9: 61; Ret. T (mn): 0.68 mz 509 (M+l). Exanple 17
WA oB¢R4f (2, 6 Di et hyl nor phol i n-4 yl ) net hyl j pReT/8E2008000621

yl'}-5 fluoro-4-[2-nmethyl-1-

(tetrahydro-2Hpyran-4yl)-1Him dazol -5

ylJpyrimdin-2-amine r-NJI5S8 N\'\~- N O H Am ne:

2, 6-di met hyl norpholine Yield (%: 100; Ret. T(mn):

0.81 mz 482 (Mrl). 15 Exanple 18 N-{6-[ (4,4
Exaﬂ'pfélﬂoropi peridin-1 yl)nethylJpyridin-3 yl}-5fluoro-4

Sl it S PSSR B s s

) r 2eYield (%: 77: Ret. T :
ylﬁwﬁ’(gw?%dmm}zf%ﬁm’%@gwsé d6. 258 '8 ppm o, 67(?13?)1

ﬁd}mm 859 (d, 1 H, 7.97 (dd, 1 H),
5.00 (m 1 H), 3.80 (dd, 2 H),
| 307(m 2H), 2.16 (m 2 H), 1.91 -
fzggg(m i 1.76 (m 2 H: mz 488 (M1). VO
COb245 BCT! SEa00T! Doonet 53 Exanpl e 19

5- Fl uoro-4-[2-net hyl -1-(tetrahydro-2Hpyran-4
s Amige)pyrilidiRedazol -5 yI J N [6-(pyrrolidin- 1

Yle%l g@?&y}@e@yﬁ {ﬂﬂnﬁ‘. 0%yl Jpyrimdin-2-amne N\ HNrive

'H NMR (400 MHz, DMSO-dg, 298 K) 5 ppm 9.63 (s, 1 H), 8.66 (d, 1 H), 8.58 (d, 1 H),

7.93 (dd, 1 H), 7.35 (d, 1 H), 7.32 (d, 1 H), 5.01 (m, 1 H), 3.79 (dd, 2 H), 3.63 (s, 2 H),

3.05 (m, 2 H), 2.46 (m, 4 H), 2.16 (m, 2 H), 1.76 (m, 2 H), 1.69 (m, 4 H); m/z 438 (M+1).
10

Example 20

N-[6-({{(6-Chloropyridin-3-yl)ymethylJamino}methyl)pyridin-3-yl]-5-fluoro-4-[2-methyl-

1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl[pyrimidin-2-amine

Cl
N=

N
F AN ~

/\K/Ik l/N H

NN N

7”@

15 Amine: (6-chloropyridin-3-yl)methanamine
Yield (%) 50; Ret T (min): 0.79
'H NMR (400 MHz, DMSO-dg, 298 K) 8 ppm 9.63 (s, 1 H), 8.68 (d, 1 H), 8.58 (d, 1 H),
8.36 (d, 1 H), 7.95 (dd, 1 H), 7.84 (dd, 1 H), 7.46 (d, 1 H), 7.34 - 7.37 (m, 2 H), 5.00 (m, 1
H), 3.80 (dd, 2 H), 3.72 (m 4 H), 3.06 (m, 2 H), 2.15 (m, 2 H), 1.76 (m, 2 H); m/z 509

20 M+1).

Example 21
5-Fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl]-N-[6-(1,4-
oxazepan-4-ylmethyl)pyridin-3-ylpyrimidin-2-amine
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5 Amne: pyrrolidine Yield (%9: 55 Ret. T (mn): 0.61
"H NVR (400 MHz, DMSO d6, 298 K) 8 ppm 9.63 (s, 1 H),
w@2®8/00xt45 1 H), 8.58 (d, 1 H), 7.93 (dd, 1 H)PCTSBH07/000621

(d, 1 H, 7.32 (d, 1 H, 501 (m 1 H, 3.79 (dd, 2

H, 3.63 (s, 2 H, 3.05(m 2H, 2.46 (m 4 H, 2.16

(m 2H, 1.76 (m 2 H, 1569 (m 4 H; mz 438 (Mtl).

10 Exanmple 20 N-[6-([[(6-Chl oropyridin-3

yI)nethyIJanino}nethyl)pyridin-3 yl J-5

thyl - 1-(tetrahydro-2H pyran-4
ﬁzon-S ylJpyrimdin-2-amne ¢ Fb/ NI iN

NQ Y 0 15 Ami ne:

)” Ioropyrldln 3-yl)nmethanamne Yield (% 50; Ret T
( : 0.79 1H NWR (400 MHz, DMSO d6, 298 K) 8 ppm
9.63 (s, 1 H, 868 (d, 1 H, 858 (d, 1 H, 8.36 (d,

AmineH) ,4-okagPageld, 1 H), 7.84 (dd, 1 H), 7.46 (d, 1 H),

500 (m 1 , 3.80 (dd, 2 ,
vielg @) ?%n%ﬁ%i)é“n@ 64%) (m 2 H)( 2.15 (Fbm 2 H), (% (:nb 2
IHNMR m(oz NERS) mQSOMng.I% K3 ppiRloss42d, 18, 867 (& 11, 858 (4, 110,
- Fl uor o- 4- [ i& tetrah dro

79§ (4. iﬂhH‘&aZ&ﬁ . 1D, R0D Gy RS Gy @ o 08 - 371 (. 4 1D,

| j o 4
> S NG oD, > LY R R 7 BE R AR e
(M+11)4- oxazepane

Example 22
5-Fluoro-N-{6-[(4-methoxypiperidin-1-yl)methyl]pyridin-3-yl}-4-[2-methyl-1-
(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine

X OO
N\ \NJ\N =N
> ?
O

Amine: 4-methoxypiperidine

Yield (%): 76; Ret. T (min): 0.68

'H NMR (400 MHz, DMSO-ds, 298 K) & ppm 9.64 (s, 1 H), 8.66 (d, 1 H), 8.58 (d, 1 H),
7.95 (dd, 1 H), 7.30 - 7.35 (m, 2 H), 5.00 (m, 1 H), 3.79 (dd, 2 H), 3.49 (s, 2 H), 3.21 (s, 3
H), 3.16 (m, 1 H), 3.05 (m, 2 H), 2.66 (m, 2 H), 2.09 - 2.21 (m, 4 H), 1.82 (m, 2 H), 1.76
(m, 2 H), 1.41 (m, 2 H); m/z 482 (M+1).

Example 23
(1-{[5-({5-Fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-
yl]pyrimidin—Z-yl}amino)pyridin-Z-yl]methyl}piperidin-.?—yl)methanol

\AJ@AQ
f“@

Amine: 3-piperidylmethanol
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Yield (%9: 39; Ret T (min): 0.68 1H NVR (400 MHz,

DMSO-d6, 298 K) 8 ppm9.64 (s, 1 H), 8.67 (d, 1 H),
wW@2@®8/00xt451 H), 5 7.96 (dd, 1 H), 7.34 - 7.38PCTBED07/000621

H, 500 (m 1 H, 3.80 (dd, 2 H, 3.68 - 3.71 (m 4

H, 3.60 (in, 2 H, 3.08(m 2 H, 2.65(m 4 H,

2.16 (m 2 H, 1.74 - 1.835¢m 4 H); nmz 468 (Mtl).

Exanpl e 22 10 5-Fluoro-N-{6 [ (4-nmethoxypiperidin-1

yl)methyl Jpyridin-3 yl}-4-[2-methyl -1- (tetrahydro-2H
Yleﬂxy(‘)/a)%(i}y]]{e)t "[thninmo:i@zzol 5 yI Jpyrimdin-2-anine F N N

N i NN met hoxypi peridine _Yield

' N (405 Mg DO B8 Ko GBS0 AR (600, A 656 (@, 11D,
79@%@91@2 7?9% *f)H)67@9'(f8191 1@)44(9@(11111'}&3) 4§6§61H§ 3é0{229d 1),
3.48 (@D 2 315|-|§273rn7i©H()oﬁ107in-%H)384qn(éH)2299 2:?22[&1 (3D,

6

253 (o 0. 21600 710, om0 12 i 1.97 9870, Fabilgs m

H),D.8BI(nf, hnH2 D 482rve-1482 (M+l). 20 Exanpl e 23
(1-{[5-({5-Fluoro-4[2-nethyl -1-(tetrahydro-2H pyran-4
yl)-1H1iinidazol --5- ylJpyrimdin-2 yl}am no)pyridin-2

Exy,}@@yhyl}piperidin 3 yl)methanol F/ NH/N N~ ~Ny
N HHO O Am ne: 3 -piperidylnethanol WO

1I-[3 6881 G pary-LEFIEb T vOb8hv-2Fgyravi-£yht1 {Hmidem]-5Ret .
yl]p}rt%ﬂlﬂb—yl?dn@i%o)pyrzdm-Z-yl]methyl}ammo)propyl]pyrrolzdm-Z-one

NN C(\N/\/\ 0
!
N&K)\N NN w
S
@

Amine: 1-(3-aminopropyl)pyrrolidin-2-one
Yield (%): 72; Ret. T (min): 0.61 m/z 509 (M+1).

Example 25
5-Fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-imidazol-5-yl]-N-{6-[(4-
pyrrolidin-1-ylpiperidin-1-y)methyl]pyridin-3-yl}pyrimidin-2-amine

/\;\qj\l\rﬂg QN
S >

Amine: 4-pyrrolidin-1-ylpiperidine

Yield (%): 53; Ret. T (min): 0.64

'H NMR (400 MHz, DMSO-ds, 298 K) § ppm 9.64 (s, 1 H), 8.66 (d, 1 H), 8.58 (d, 1 H),
7.95(dd, 1 H), 7.35 (d, 1 H), 7.32 (d, 1 H), 5.00 (m, 1 H), 3.79 (m, 2 H), 3.48 (s, 2 H),
3.05 (m, 2 H), 2.78 (m, 2 H), 2.45 (br. s., 4 H), 2.16 (m, 2 H), 1.92 - 2.03 (m, 3 H), 1.77
(m, 4 H), 1.65 (br. s., 4 H), 1.39 (m, 2 H); m/z 521 (M+1).



"H NWMR (400 MHz, DVMSO d6, 298 K) 8 ppm 9.63 (s, 1 H),
8.66 (d, 1 H, 858 (d, 1 H, 7.94 (dd, 1 H), 7.35
w@egosmorhy 7.33 (d, 1 H, 4.99 (m 1 H), 4.36 ¥CT/SH208)/000621
3.80 (dd, 2 H, 3.49 (dd, 2 H, 3.15 - 3.27 (m 2 H),
3.07 (m 2 H, 2.84 (m 15FD, 2.70 - 2.72 (m 1 H, s
2.53 (s, 3 H, 2.16 (m Zﬁ), 1.95 (m 1 H, 1.76 (m
1.57 - 1.70 (m 4 H, 1.45 (m 1 H, 0.88 (m 1

2 H,
: z 482 (M+rl). Exanple 24
Ex“’;"%’{"aiy({[s-({s-m uor o- 4- [ 2- met hyl - | - (t et r ahydr o- 2H

3-[{ BV 2 E T efor Y ) 2 btk pli @&l Hydr o- 2B pi ML) 1P Fhnfiaol-5-
am no) pyri di n-

| 2
yllz%iﬂa' ' ﬁy}}sfafnﬂ)médg}répflmﬂwfi(@rmawfroﬁum@- O HN N\

e 1-(3-am nopropyl ) pyrrolidin-2-one
yl’"‘%}u’)?l"éfg?%% ;’Qgélf. T (nin): 0.61 mz 509 (Mrl). 15

l e NPI\mOA [ 2-nmethyl -1 -(tetrahydro-2H
p{aﬁa\-é,@-/‘S i azol -5 yl J-N-{6-[(4- pyrrolidin-I
N\\ I;ﬂpé{ridin 1 yl)methyl Jpyridin-3 yl}pyrimdin-2-am ne
7’ \ Na NNNN HNO Amne: 4-pyrrolidin-1-ylp
[ idine 20 Yield (%9: 53; Ret. T (mn): 0.64 1H
5 NVR (400 MHz, DMSO- d6, 298 K) 6 ppm9.64 (s, 1 H),
Amifie:36(okdlan-R-Hneth§labfind)propandditrile 7. 95 (dd, 1 H), 7.35

vielypspakers i 08505 (I 5 1y, 78 (m 2 1y, a5
O G4yl B o, 5, e 1
7.97%dd, Ik TY1 (WO BEbGS¥dd2pEB Se0TinsH20D 2/80062 1), 3.78 - 3.84 (m, 3

10 H),3.68-3.75 (m, 2 H), 3.60 (m, 1 H), 3.11 (m, 2 H), 2.76 - 2.88 (m, 2 H), 2.64 - 2.68
(m, 2 H), 2.56 - 2.58 (m, 2 H), 2.17 (m, 2 H), 1.84 - 1.92 (m, 1 H), 1.73 - 1.78 (m, 4 H),
1.42 - 1.51 (m, 1 H); m/z 521 (M+1).

Example 27
15 N-[6-(Azetidin-1-ylmethyl))pyridin-3-yl]-5-fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-
4-y)-1H-imidazol-5-yl[pyrimidin-2-amine

N/x/ﬁ”/@f\\j
) N@ ’

o
Amine: azetidine
Yield(%): 44; Ret. T(min): 0.59 m/z 424 (M+1).
20
Example 28
N-(6-{[Ethyl(2-methoxyethy)amino]methyl}pyridin-3-yl)-5-fluoro-4-[2-methyl-1-
(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl[pyrimidin-2-amine
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56 Exanple 26 3-[{[5-({5-Fluoro-4

[2-met hyl -]-(tetrahydro-2Hpyran-4 yl)-1H i m dazol - 5-
wQ kapypea2ud di n- 2 yl }af ni no) pyridin-2 PCT/SE2007/000621

yl jmet hyl } (t et rahydr of uran- 2-

yl met hyl ) am noJpropanenitrile F NI 0 "NONNO "\ H/

N OS5 Anmine: 3-(oxol an-25yl net hyl anmi no) propanenitrile

Yield(%: 64, Ret. T(mn): 0.86 "H NVR (400 MHz,

DI\/BOd6 2981) 8 ppm9.65 (s, 1 H), 8.69 (d, 1 H),

e8, 07 97(dd | H, 7.41 (d, 1 H), 7.34
ﬁ}((s S)OO(m 1 H, 3.92 (m 1 I—I), 3.78 - 3.84
\m 3.68 - 75(m2H), 3.60 (m 1 H

1(m2 , 2.76 - 2.88 (m 2 H), 2.64 - 2.68 (m 2
@256- 2.58 (m 2 H, 2.17 (m 2 H), 1.84 - 1.92
(m 1 H), 173-178(m4|—|) 1.42 - 1.51 (m 1 H);

Ammmm-ézﬁetﬁd%yéﬁlyl &mmahﬁe 27 is N-[6-(Azetidin-I

ﬁ r|d|n 3 yl J-5fluoro-4
Yleld%/% st Ryt T{mim:dt tlahydr o- 2H pyr an-

IHN@ﬁ%gb% Iﬂﬁgglz%t Iéﬁxﬁ%@ﬂ;@'@g 1aH)4'RQ56 @& rw .94 @ ) Ey

7.94 @dSDHY Z34@41 EMFL6 (d, 200 Exebfshel B3 3. 80 (dd 2 H), (3 64 3 2 H),

s s BB LG o L EHS] Zp C RO TRV A R bR 2 08

t, 3151} Y/t b0 @iteRzol - 5yl IJpyri mi di n- 2-anmi ne WO 2008/ 002245
CT/ SE2007/ 000621

Example 29
({[5-({5-Fluoro-4-[2-methyl-1 -(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-
yl}amino)pyridin-2-ylJmethyl}amino)acetonitrile

F

Z N X N/\\

\J\mH N
SONTTN
oy

@

Amine: 2-aminoacetonitrile

Yield(%): 42; Ret. T(min): 0.67

'H NMR (400 MHz, DMSO-ds, 298 K) 8 ppm 9.66 (s, 1 H), 8.70 (d, 1 H), 8.59 (d, 1 H),
7.96 (dd, 1 H), 7.31 —7.35 (m, 2 H), 5.00 (m, 1 H), 3.79 - 3.83 (m, 4 H), 3.65 (m, 2 H),
3.06 (m, 2 H), 2.16 (m, 2 H), 1.76 (m, 2 H); m/z 423 (M+1).

Example 30

{5-F Tuoro-4-[2-methyl-3-(tetrahydro-pyran-4-yl)-3H-imidazol-4-yl]-pyrimidin-2-yl}-

isoquinolin-4-yl-amine

e
N
\@/mﬂl\ /%
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57 FN H NOO Amne: N(2-nethoxyethyl)ethanam ne
Yield(%: 46; Ret. T(min): 0.71 '"H NMR (400 Mdz,
wOrES0eR45 298 K) S ppm 9.62 (s, 1 H), 8.66 (d,Prdr/s§2007/000621
8.58 (d, 1 H, s 7.94 (dd, 1 H, 7.34 (s, 1 H, 7.36
(d, 1 H, 500 (m 1 H), 3.80 (dd, 2 H, 3.64 (s, 2
H, 3.41 (t, 2 H, 3.21 (8% 3 H, 3.08(m 2H, 262
(t, 2 H, 2216 (m 2 H, 1.76 (m 2 H, 0.98 (t, 3
H, mz 470 (Mrl). Exanple 29 10
The ({§ ®nfrfoBndivapprsparefl in atr@pltdyncel wih e geneyalmected A using 5-fluoro-

4-[2- e}}gﬂllﬁo t[)ah cﬁ"_al da20| gd’r?]&‘?]%#gg m1d -2 ramn}sl (obtained
in E)l\drﬂplé'ﬂ) (50 NgH) YS Qnrﬂdﬂﬂ) a@d 4—Brcﬁnm ISO@.ﬁﬁxtlmel(BT tﬂgeO IYIrr&h@iI ﬂzi)glve
Ret 67 15 1H NWR (400 MHz, DMSO d6, 298

thetvé)e.cgnaﬂﬁade{ GlgeéS%i H, 8. 7? (d, 1 H, 8.59 (d, 1 H),

1 (s 5

Hlxgvlggcb@g) géplflb 08¢ H§1H)§ 6%3 1"91) 8?41:8d 723, @9}1&?1 5 8"1|ll_1|)(d
J=7.23 16, (¥ 8.26 K, /=8 346{4 inE) 2. H(m,ﬂrry)/wmm (W13 (ExhHp# 86

e, G S0 B G B s SR 3T Y Y OB s s

(ES)Whz a8 pg+0). 9F N N NAN H

Example 31
{5-Fluoro-4-[2-methyl-3-(tetrahydro-pyran-4-yl)-3H-imidazol-4-yl]-pyrimidin-2-yl}-
pyridin-4-yl-amine

L
N g N =N
\gj/l?/’k” A /?

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-yl]pyrimidin-2-amine (obtained
in Example 7) (50 mg, 0.18 mmol) and 4-bromopyridine (35 mg, 0.18 mmol) to give the
title compound (29 mg, 45%) which was later transformed to the hydrochloride salt as
defined in general method A.

'H NMR (CDCl;) & ppm 8.44 (m, 2 H) 8.38 (d, J=2.78 Hz, 1 H) 7.91 (brs, 1 H) 7.66 (d,
J=4.04 Hz, 1 H) 7.54 (m, 2 H) 5.10 (m, 1 H) 4.07 (m, 2 H) 3.33 (m, 2 H) 2.65 (s, 3 H) 2.50
(m, 2 H) 1.88 (m, 2 H); MS (ES) m/z 355 (M+1).

Example 32
2-Bromo-5-fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-

yllpyrimidine
o

s

v N
\« y/ N’(
N Br
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WD 2008/ 002245 PCT/ SE2007/ 000621 58 The title

conpound was prepared in accordance with the general
woredoRoe245 usi ng 5-f |l uor o- PCT/SE2007/000621

4-[2-nethyl -1-(tetrahydro-2H pyran-4-yl)-1Hi m dazol -5

-yl pyrimdin-2-amne (obtained in Exanple 7) (50 ny,

0.18 mmol ) and 4-brono-i sddui noline (37 ng, 0.18 nmol)

to give the title conmpound (11 ng, 15%. 5 1H NMR

(CDC13) 8 ppm9.08 (s, 1 H 8.65 (s, 1 H 8.41 (d,
TrimetaRsiha branidd (64 nf., 42 nfrdol) was zdc@a depW@ tpf5-Bua@e-4¢[d-methyl-1-

o e e B B

CH, B}, g@o IﬁL)hﬁTd%f Sflargbh atgndshherd fo'iBwéﬂ‘by Bdchblon MS-Bftinjtritd (22 L,
10 Exanple 31

100 @@%?Wa@ow@ﬁ ﬁ%‘ﬁ?ﬁb?td L éﬁowrs ijﬂ%ﬁqt NAHG S04 61,
100 IEEHdeﬁLFﬂz (%05(11..[',) wAYAdded. ﬁh@%lxﬁfg W& Qtraedand e aguggous

e conp ound was prepar ed in accor nce
phaselvwahwaslhed g@hé}l‘&plf(@tm) e pegaBicfihgens gvergcombined , dried

-1 - hydr.o- 2H- |
and b Y oo pt G R LR RS 4 P07
"1 NME oo, @mglsﬂa Bﬁ@w«du dine. 8(335 m} 59 az 18 Smrﬁi )1 1. 15

give the titl co oun

(dd, 2 FadsRoBsdn: 3 IDh?e (Pel$ éﬁ%}%r‘lzddeg @alth)a]s% d%vpis ﬁ‘@dz Hﬁ: MS

A 1H NVR (CDCL3) 6 8. 44 2
(ESIg.%/?“?&'f‘g?:wz.@s Hz, 1 H) L or (%r s 1 H 7. ég](d, Yo
124,04 Hz, 1H) 7.54 (m 2 H 5.10 (m 1 H 4.07 (m 2

33 (m 2 H 2.65 (s, 3H 2.50 (m 2 H 1.88 (m
Ex“’gg’%)aﬁ M5 (ES) nfz 355 (Mkl). Exanple 32

tert-Eu wf(f &TI;J4u19rﬁemyiﬁ(m&k)wo-bﬂtﬁﬂ&mwdm.uaHzmzasm 4
i'm dazol -5- 25y yrlmdlneOF N N
yl]pyrtmzdm—Z-yl}ammo)pzpertdme—]-car oxylate

0

S
\ﬁrj@ﬁ/@'qlo’ﬂ
The title compound was prepared in accordance with the general method B using 2-bromo-
5-fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-y1)-1 H-imidazol-5-yl]pyrimidine (
obtained in Example 32) (900 mg, 2.64 mmol) and fert-butyl 4-aminopiperidine-1-
carboxylate (1.1g , 5.7 mmol) to give the title compound (560 mg, 46%).
'H NMR (400 MHz, CDCls) § ppm 8.17 (d, 1 H) 7.51 (d, 1 H) 5.07 - 5.20 (m, 1 H) 4.98 (d,
1 H) 4.13 (dd, 2 H) 3.85 - 4.10 (m, 3 H) 3.41 - 3.50 (m, 2 H) 2.89 (t, 2 H) 2.63 (s, 3 H)
2.40 -2.55 (m, 2 H) 1.99 - 2.08 (m, 2 H) 1.85 - 1.92 (m, 7 H) 1.46 (s, 9 H) 1.38 - 1.44 (m,
1 H); MS (ESI) m/z 461 (M +1).

Example 34
5-Fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl]-N-(tetrahydro-
2H-pyran-4-yl)pyrimidin-2-amine
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Br WO 2008/ 002245 PCT/ SE2007/ 000621 59 Tri met hyl si |yl
brom de (6.4 nL, 49 mmvl) was added dropwi se to
w®2GoBMe2as 4- [ 2- met hyl -1 - PCT/SE2007/000621
(tetrahydro-2H pyran-4-yl)-1H i m dazol - 5-yl ] pyri m di n-
2-amne (1.5g, 5.4 mol) i@ CH2Br2 (60 nlL) under an
argon at nosphere fol | owed® y addition of
t-Butylnitrite (12 nL, 100 nmol). The reaction was
ostirred at r.t. for 5 hours before sat NaHCCB (aq):
O (1:1, 5 100 nm) and CH2C12 (50 nL) was added. The
[%Eﬁxture was extracted and the aqueous phase was
wwashet wi th CH2Cl2 (2 x 50 nlL). The organi c phases
¢ et =tompi ned, dried and the solvent was evapor at ed
N—'n vacllo give the title product (1.48g, 80% . 1H
NWVR (400 MHz, CDC13) 5 ppm8.44 (d, 1 H 7.83 (d, 1 H)
The titje gompoundryas prgpared iy acponggncy wish the geperal method B uging 2npropio-

s 3 o 1 o iy B (e

in Exanaple 3BU@0 imggd 0 (14 mmol) and tetrahydro-2 H-pyran-4-amine hydrochloride (32
f -4-[2-methyl -1 -(t et dr g5 -4

ms, 05 Bk Tl i Me oo G Hien S "

"H NMRY@000MR) PDRRY) iSHpRES. 18 cantoxytatse. O 151) HoMNdN14D 4.1% @d, 2

15 H The titl e conpound was prepared in accordance

H) 3.9% 1404 @ 2f8hetat 348 (of HR 24 -2 2nb BdR-41 - 2.56 (m, 2 H) 2.01
- f r - Al
(5,3 ) 1904102 ) | ApTidBibe, 20 MS SN mee 362 M), 11 o i

e ( obtained in Exanple 32) (900 ng, 2.64 nmmol) and

teri-butyl 4-am nopiperidine-1- carboxylate (I.1g ,
E*“mgﬁﬁi%nvl) to give the title compound (560 ngy, 46%. 20

N-(1-AkE 450Dz, ») Geddhydo-2-pyarl-45Y)-{R, 1
( 5. ?ﬁl- S.Wm 1@!) ftggm(g,e fuﬁﬁ 4, 3a(d§|y?“2 H)

imidagolgsyllpynimidig-2-ging H) 3.41 - 3.50 (m 2 H) 2.89 (t, 2

od) 2.63 (s, 3 H 2.40-2.55 (m 2 H) 1.99-2.08 (m 2H)
1185 - 1.92 (m 7 H) 1.46 (s, 9 H 1.38-1.44 (m 1 H);
) mz 461 (Mrl). 25 Exanple 34 5-Fluoro-4

\ﬁi§%§§§§%zz£}gﬁggﬁgahgﬂro-2H—pyran-4 yl')-1Him dazol -5

N Ry - pyran-4 yl)pyrimdin-2-am ne

The title compound was prepared in accordance with the general method C using tert-butyl
4-({5-fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-yl]pyrimidin-2-
yl}amino)piperidine-1-carboxylate (obtained in Example 33) (54 mg, 0.117 mmol) and
acetyl chloride (8.5 puL, 0.117 mmol) to give the title compound (38 mg, 81%).

'H NMR (400 MHz, CDCl3) 8 ppm 8.17 (d, 1 H) 4.99 - 5.15 (m, 2 H) 4.48 (d, 1 H) 4.12
(dd,2H)3.93 -4.05(m, 1 H)3.76 -3.85 (m, 1 H) 3.45 (1,2 H) 3.12-3.23 (m, 1 H) 2.77 -
2.87 (m, 1 H)2.62 (s,3 H)2.42-2.55 (m, 2 H)2.10 (5,3 H) 2.03 - 2.16 (m, 2 H) 1.84 -
1.91 (m, 2 H) 1.35 - 1.51 (m, 2 H); MS (ESI) m/z 403 (M +1).

Example 36
N-Cyclohexyl-5-fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1 H-imidazol-5-
Ypyrimidin-2-amine
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WD 2008/ 002245 PCT/ SE2007/ 000621 60 O F N N N-NO H
~~~JJJJJJ The title conpound was prepared in

wace@snazate with the general nmethod B using 2-keDRE2007/000621
5-fluoro-4-[2-methyl -1 -(tetrahydro-2H pyran-4-yl)-1H
m dazol -5-yl ] pyrim dine (obtained in Exanple 32) (40
ng, 0.117mmol) and tetrahydro- 2H pyran-4-am ne
hydrochloride (32 5 ng, 0.234 nmol) to give the title
compound (25 ng, 59% . 1H NWR (400 MHz, CDC13) 8 ppm

18 (d, 1 H 7.54 (br. s., 1 H 5.04 (d, 1 H 4.15
d2I—I)397-404(m2H)3.43-3.53(m4|—|)
67(m 3H)241-2.56(m 2 H 2.01 (s, 3

\( I@ 1.49 - 1.65 (m 2 H; M (ESI) 'z
62 (MY 10 Exan'ple 35 N(1 Acetylplper|d|n4yl) 5
fl uoro-4- &2 nmet hyl -]- (tetrahydro-2H pyran- 4dy
The tithj qpapnound was Bwyar@mrbﬁ%mﬂa%‘?ﬁ@ the pencrplapetihpd B uNﬂ& Rrb@mo-

ol h
1y B SR 90 S 500 SRR
obtaified fnFEfaimpdr 32)440 theped h@zmmol)(anétcyalhwrym (7r1dn 024ymhmol) to

dazol di n- 2-
glve%e}tﬁf%"ﬁs)t’ﬁ%fg@%aﬁl‘%% car boxyl at e (obtained in Exanple
1H I\ﬁ@k (ﬁ@(ﬂm c@cl;;é PP ) 5 ad)d Hyacst wl @blsom -diE3’;(@n 5 1) 5.03 -
) give the title conp § I?)
5.12 imL NHPR4(14(IG<1 M—H) 3.¢bcist (B, %Hﬁﬂ&ﬁ"finﬁ 3(]6) 2. nrg (992 H) 1.9 -

2.07 ?mifgﬂé 'Il/xg 1He @%‘barg)]( flyp 1 0 §%(r§521%9 1(5§d’1?d§)(?h g%{)“lspsgis M0 (m,

5H)(MS(ESII)2n/Z’360m+2)87 (m 1H 2.62 (s, 3 H 242 -
2.55 (m 2 H) 2.10 (s, 3 H) 203216(m2H)1 84 1.91
(m 2 H 1.35- 1.51 (m 2 H: M5 (ESI) mz 403 (Ml).
ExaipB € 36

Cycl ohexyl -5-fluoro-4-[2-inetlzyl-1-(tetrahydro-2H
N-(Ipgerapipipey; n-49)+ Il vere - ethyl-1-(tetrahydro-2H-pyran-4-yl)-1H-

imidazol-5-yl|pyrimidin-2-amine
o

\(mu @Nb

The title compound was prepared in accordance with the general method B using 2-bromo-
5-fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-yljpyrimidine (obtained
in Example 32) (40 mg, 0.117 mmol) and 1-benzylpiperidin-4-amine (50 pL, 0.25 mmol)
to give the title compound (30 mg, 57%).

'H NMR (400 MHz, CDCl5) & ppm 8.16 (d, 1 H) 7.52 (d, 1 H) 7.25 - 7.37 (m, 5 H) 5.16 -
528 (m, 1 H)5.01 (d, 1 H) 4.11 (dd, 2 H) 3.70 - 3.86 (m, 1 H) 3.56 (s, 2 H) 3.40 - 3.52 (m,
2 H) 2.87 (d, 2 H) 2.64 (s, 3 H) 2.37 - 2.53 (m, 2 H) 2.16 (br. s., 2 H) 2.00 - 2.08 (m, 2 H)
1.85-1.93 (m, 2 H) 1.53 - 1.68 (m, 2 H); MS (ESI) m/z 451 (M +1).

Example 38
N-(1-Benzoylpiperidin-4-yl)-5-fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1 H-

imidazol-5-yl[pyrimidin-2-amine
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25 yl Jpyrim di n-2-am ne WD 2008/ 002245
PCT/ SE2007/ 000621 61 O F N NNO H The title
W@ oopoemds was prepared in accordance with the PEnsEAD7/000621
nmet hod B usi ng 2- brono-
5-fluoro-4-[2-methyl -I-(t érahydro 2H pyran-4-yl)-1Hi
m dazol -5-yl ] pyrimdine ( Zobt ai ned i n Exanpl e 32) (40
ng, 0.117 mmol) and cycl ohexyl anm ne (27 L, 0.24 mol)
(;o 5 give the title conmpound (28 ng, 67%. 1H NMR
l\/Hz, CDC13) 8 ppm 8. 15 (d 1H 7.51 (d, 1 H
533(m1|—|)503- 5.12 (m 1 H) 4.14 (dd, 2

m) (m 2 H 2.64 (s, 3H 2.37 - 2.51 (m
2/ 9,@;2 2H) 1.88 - 1.96 (m 2 H 1.72 -
(m

NT. -1.68(m 1 H 1.15- 1.40 (m 5
H) I\/B(ESI) 360 (Mrl). 10 Exanple 37 N-(1

The tﬁ%&ﬂp@hﬂ?ﬁfhﬁ%ﬂ@pﬂ% Jir REbMM R whthl tBe BRI Iméthc{dt@bm@ )/e%"-l%tyl
-2H pyr i m dazol -5 vyl rinzidin-2-am ne

4- ({Sﬁluqxpﬁ[thhN tetraty dionaf pyrapet-odourideanks- y&ﬁp@p@icbmz-
Hjarlp PRABUAGIES BT} (fr A BiaBE 3043 M2 I mioll G,
benzoyil dhlpotle 6-1y4 Jpyr.1 mmbl)ma giabhatitbecompoun&EX2ampie5B2) (40

' NGB O T S Bl T, TR B5 otni Fp 3000me Shmgs 10
5.04 lﬁlwbﬁ% 1 #94. 6W;‘Br sC@@ﬂ)?aDmS(d@%?s @@ ﬁ% (111 '['):?73 "/%2%)£ d, 1%
3.40 ¢ 53 imJ—B Hﬁﬁ? (bk‘sld,, 221)9)533(8,7@{) 2. 32 8@ Sérﬁn 2 H9|)2 ]37 ®86 s(;, § H)
158 §id “%f:bé%glé‘% 0 VSO st g 1) 5760 b 08
ExamprZz 39
5-Fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl]-N-[1-

(phenylacetyl)piperidin-4-yl[pyrimidin-2-amine
o}

Yo

Ne ff N
RS @Nm

N N
The title compound was prepared in accordance with the general method C using zerz-butyl
4-({5-fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-yl]pyrimidin-2-
yl}amino)piperidine-1-carboxylate (obtained in Example 33) (45 mg, 0.1 mmol) and
phenylacetyl chloride (13 uL, 0.1 mmol) to give the title compound (27 mg, 58%).
'H NMR (400 MHz, CDCls) & ppm 8.16 (d, 1 H) 7.52 (d, 1 H) 7.19 - 7.39 (m, 5 H) 4.93 -
5.03 (m, 1 H) 4.51 (d, 1 H) 4.12 (dd, 2 H) 3.80 - 4.01 (m, 2 H) 3.76 (s, 2 H) 3.44 (t, 2 H)
3.03-3.18 (m, 1 H) 2.80 - 2.92 (m, 1 H) 2.64 (s, 3 H) 2.39 - 2.55 (m, 2 H) 1.83 - 2.12 (m,
4H)1.33 - 1.49 (m, 1 H) 1.07 - 1.21 (m, 1 H); MS (ESI) m/z 479 (M +1).

Example 40
Benzyl 4-({5-fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-
Vl[pyrimidin-2-yl}amino)piperidine-1-carboxylate
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1.85 - 1.93 (m 2 H 1.53- 1.68 (m 2 H; M (ESI)
mz 451 (M+l). Exanple 38 25 N-(1 Benzoyl pi peridi n-4
W@ kgosBo2uor 0- 4 [ 2- net hyl -1 - (t et rahydr o- 2Hpyr anP@I/SE2007/000621

yl)-1H imdazol-5 yljpyrimdin-2-amne WO 2008/ 002245
PCT/ SE2007/ 000621 62 O F N NN N-~N-~O H The
title conpound was preparé8d in accordance with the
general nmethod C using tert-butyl
4 ({5-fluoro-4-[2-nethyl-I

(tetrahydro 2H pyran-4-yl)-1Him dazol - 5-yl [ pyriini di

2 yl }am no) pi peri di ne-1-carboxylate (obtained in

L e 33) cﬂ5 ng, 0.1 mmol) and 5 benzoyl chloride

5(p : nDI) to give the title conpound (26
00 MHz, CDC13) 5 ppm 8.18 (d, | H)
753(br s., 736-745(m5|—|) 504-517

(m2H)461(br s., 1 H 4,14 (dd, 2 3.98 -
The tiglmcothpend3vapgreriared in accordasye wigh e gengra151gle C2usp:|)g tgrt@g\tyl

4- ({S(tﬁpro- -[2-n§t}§@-1%ie§§g§%8@-§%¢§-4%§yigmicﬁéém%ﬁp@m%uﬂ-
yl} adlﬁsbipeffﬂllﬁ?-l‘l?ﬁr‘t(ob&fh)e (ohRinEd anPkanB303%-(B5 ug; G-lémmot) and
ben |chlowf?11nate( Gty PIctRB g R chmbotnd T %340
Hidbe; o)ﬁanq)aﬂiﬁ 80 8Fa 0 HyNsNBrls. N Hf 7:20 -H.42Xml S H)

e t|t e conp prepared in accordance with the
4.98 gep@(m)4 Hpd M(ﬂdd:4d§) 31@6 i @az (bt ) 3.38 - 3.54 (m, 2 H) 2.90 - 3.12 (m,

5-f 4 I
21) 26818 S R 538 B o) 200 P A - PR b2
H); M (ESI) amosq@vpiper i di ne- 1 car boxyl ate (obtained in

Exanple 33) (45 ng, 0.1 nmmol) and phenyl acetyl
chloride (13 L, 0.1 mmol) to give the title conmpound

Exa;/q?lgzlﬁg’ > 8%.
5-Fluoro-N-[1-(methylsulfonyl)piperidin-4-yl]-4-[2-methyl-1-(tetrahydro-2H-pyran-4-

y)-1H-imidazol-5-yl[pyrimidin-2-amine
o

_ -8
\g / N/QH/C/N I

The title compound was prepared in accordance with the general method D using tert-butyl
4-({5-fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-
yl}amino)piperidine-1-carboxylate (obtained in Example 33) (45 mg, 0.1 mmol) and
methanesulfonyl chloride (8 pL, 0.1 mmol) to give the title compound (20 mg, 47%).

'H NMR (400 MHz, CDCl;) & ppm 8.18 (d, 1 H) 7.53 (d, 1 H) 5.02 - 5.13 (m, 2 H) 4.13
(dd, 2 H) 3.87 - 3.98 (m, 1 H) 3.70 - 3.79 (m, 2 H) 3.41 - 3.51 (m, 2 H) 2.86 - 2.96 (m, 2
H) 2.81 (s, 3 H) 2.63 (s, 3 H) 2.44 - 2.57 (m, 2 H) 2.12 - 2.22 (m, 2 H) 1.88 (dd, 2 H) 1.60 -
1.73 (m, 2 H); MS (ESI) m/z 439 (M +1).

Example 42
5-Fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-y})-1H-imidazol-5-yl]-N-[1-
(trifluoroacetyl)piperidin-4-yljpyrimidin-2-amine
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1H NWVR (400 MHz, CDC13) 8 ppm8.16 (d, 1 H 7.52 (d, 1

H 7.19 - 7.39 (m 5H 4.93 - 20 5.03 (m 1 H) 4.51
W@ egosmodBs 4. 12 (dd, 2 H 3.80 - 4.01 (m 2 H) BCTSEA087/000621

2 H 3.44 (t, 2 H 3.03-3.18(m 1 H 2.80 - 2.92 (m

Il H 2.64 (s, 3 H 2.39-2.55(m 2 H 1.83 - 2.12 (m

4 H 1.33-1.499 (m 1 H 6407 - 1.21 (m 1 H); M

(ESI) mz 479 (M+l). Exanple 40 25 Benzyl 4- ({5

fluoro-4[2-irzethyl-I-(tetrahydro-2H pyran-4

)-1H i m dazol -5- yljpyrimdin-2
yll} am no) pi peri di ne-| -carboxyl ate WO 2008/ 002245
C'f/ 007/000621 63 0 F NNO N,( O H\J The

\( was prepared in accordance with the
nelNaIN t hog-C'using tert-butyl

4 ({5-fl'uoro- 4 2-net hyl - | - (t et rahydr o- 2H pyran-4-yl ) -
The t}tﬁcom %@kaélsg Ieﬁég%rﬂdg' E%d)%(lﬁ fgt)rg EZ(O%PlaeI4% e((le Imlg Z%n‘pl o
"H N} (4069VHg, COCLL) dppih)8.20nd, 5ED&55y(H, ICH) 608F 6ridee2 {4145 (d,
1 1) vk A0, pca ) S i ST TS e ey s A 1

2 5

H)Z%Sis]j}gpzzé 959ng ﬁﬁ)éms fzj(ﬂ)(mé}%& 835 318@(%123%11% I5)62
(m, 22H}3(MS($1121/2( 7(Mz+H) 2 64 (s, 3 H) 2.42 - 2.55 (m 2

H 2.00 - 2.11 (m 2 H 1.85 - 1.94 (m 2 H 1.45 (d,

2 H:; MS (ESI) mz 495 (M ). 10 Exanple 41
Exaraplel43or o- N-[ | - (et hylsutfonyl)pi peridin-4 ylJ-4

S-Fllgran et h-Seh g MR phadeel T T e

heR ISP SdipLL mluﬁ,-@.gméjance with the general
(pheF AT IpHRS B 25 St or o- 4
-methyl- | -(tetrahydro-2H pyran-4-yl)-1
izm dazol -5 -yl] pyrimdin-2-

ne 7
0 Oy
The title compound was prepared in accordance with the general method D using zer¢-butyl
4-({5-fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-imidazol-5-yl[pyrimidin-2-
yl}amino)piperidine-1-carboxylate (obtained in Example 33) (45 mg, 0.1 mmol) and
benzenesulfonyl chloride (12.5 pL, 0.1 mmol) to give the title compound (35 mg, 71%).
'"H NMR (400 MHz, CDCl;) § ppm 8.12 (d, 1 H) 7.72 - 7.81 (m, 2 H) 7.60 - 7.68 (m, 1 H)
7.56 (t, 2 H) 7.50 (d, 2 H) 4.98 - 5.09 (m, 2 H) 3.94 (d, 2 H) 3.63 - 3.77 (m, 3 H) 3.34 (t, 2

H) 2.61 (s, 3 H) 2.45 - 2.5 (m, 2 H) 2.33 - 2.44 (m, 2 H) 2.06 - 2.15 (m, 2 H) 1.76 - 1.85
(m, 2 H) 1.58 - 1.72 (m, 2 H); MS (BSI) m/z 501 (M+1).

Example 44
N-[1-(Benzylsulfonyl)piperidin-4-yl]-5-fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-
1H-imidazol-5-yl]pyrimidin-2-amine
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yl }am no) pi peri di ne- 1-carboxylate (obtained in
Exanpl e 33) (45 nmg, 0.1 mmol) and net hanesul f onyl
w@hdosnoxtes (8 L, 0.1 mmol) to give the title con@DSEH07/000621

(20 ny, 47% 1H NMR (400 MHz, CDC13) b ppm 8.18 (d, 1
H 7.53 (d, 1 H 5.02 - 5. (m 2 H 4.13 20
(dd,2H)3.87-3.98(m 1 H 3.70 - 3.79 (m 2 H 3.41 -
3.51 (m 2H)286-296(m2 H 2.81 (s, 3 H 2.63
c(s 3 H 244 - 2.57 (m 2 H 2.12 - 2.22 (m 2 H)

1/88 (dd, 2 H 1.60 - 1.73 (m 2 H); M (ESI) mz 439

Exanplg 42 25

0- -1 - (tetrahydro- 2Hpyran- 4
1 )'f%w dfb 1 J-N-[1- o _
(trlfluoroacetyl I peridin-4 ylJpyritnidin-2-am ne WO

0 6 NN- G F
o GO RER T ST ALORRRE B O kO p O o
4- ({Sﬁﬂm&bzmpb@ym (t(atmyd@-zﬂman-émyl)nmrmd%lw]pym&)z
yl}arilnggn}zeéldz ne- carboxyl_gte Zob?amegi 1h Exarlﬂ%le% 3? ?45 mg, 0. 13m rQl) a%ldH)

phen}'ﬂh‘.l)eﬂlai:%lﬂfdm?ﬂ'&lﬁ)rﬂz(m rlhé,((m ﬁi‘fﬂﬁ) fb@ﬂ?e %E%%e %&ngoﬁﬁ((% H}%
g 992 10(m1 5 1
6&)2 5-2.25 (m 2 H 185-193(m2H)148162

o et S i 0 SRS s o s s

5.13 gm)l-H[)-I419ﬁ1(dtaﬂzH}454§sl JHM[11- (dd,OZ H)3 73 - 3.87 (m, 1H)3 61 «, 2H)

337§ RA8 7 M 2 2 T G 2amisid T2 é‘rj;;{'zb@a I "Fo5 - 2.05 (m,

2 H) 282 ordangs sz)tfrBst hﬁsy@ﬂem} NI@(E%’ % 55 @g+iert-butyl
4- ({5-fluoro-4-[2-net
- (tetrahydro-2H pyran- 4 yI) 1H i m dazol - 5-yl ] pyrimdin

ridi ne- 1-carboxylate (obtained in
Pharn&éﬁ%ﬁ‘}eﬁga J}% ng, 0.1 mmol) and 15 benzenesul f onyl

Accordihgtd ae 8(8116251 5f thga psdnt invehijort theigiiv grotided hlphéxﬁlaﬁﬁizﬁaﬁlg nd
CDC%l S ppm 8.1

formﬁé% n%jr%im gfh%%ol_r%l?Nﬂung gég)n:}au 1) as+p Igas 3) §ﬁ c?r% Rlbannacelgtlcally

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

administration in a body cavity or in a bone cavity.

The formulation may be in a form suitable for oral administration, for example as a tablet,
for parenteral injection as a sterile solution or suspension. In general the above formulation

may be prepared in a conventional manner using pharmaceutically carriers or diluents.
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7.56(t,2H)7.50(d, 2H) 4. 98-5.09(m 2H) 3. 94(d,2 H) 3.63 -
3.77 (m 3 H 3.34 (t, 2 H 2.61 (s, 3 H 2.45 - 2.55
W@ rgosA0kYs 2. 33 - 2.44 (m 2 H 2.06 - 2.15 (mPQI/6§2007/000621
1.76-1.85 (m 2 H 1.58 - 1.72 (m 2 H; M (ESI) mz
501 (M+l). 20 Exanple 44 ,
N-[]-(Benzyl sul fonyl ) pi peré@i n-4 yl J-5
fluoro-4-[2-methyl-1-(tetrahydro-2H pyran-4 yl)-
| Hi mdazol -5 yl]pyrimdin-2-amne WO 2008/ 002245
SuitableTla8F 206 /of @mmpoﬁlﬁi of Brodla (1) 8s a Med\b@e@nd phartriatdutically

acce glgggegpsgherg? H'g I n g ?n%r%rrﬁja r}ﬁcﬁuc\{\nmg Eurtngg a ee Qp%?cg(llmately
0.01 4o Ifi{(ﬁm%ﬂkg @F@yvamgkaanpérmyalaam(ﬂlmanaﬂ A4 Sbodltlo PYI & Hrii/ke
I M dazo rimd

b0dme}géﬁ?frm;eﬁteﬁ@ﬁda}lw&moea?hfdxw%hd@ﬂr dptefikardtive bedisnts
varied %hth(rfla'swmé’ra&ejanm 1Xe rﬁ%‘q on v%&ﬁ%&@xﬁ@ﬁ&?%hé QWant

chloride (19 ng Ive e title conp ou nd
indicptien, thy, rou@@%dmmtmm (thlemgelvwmgh@m@) oBthp patidit mﬁd thaly be

5 1 7.35 - 7.44 5 5.00 - 5.13
dete"z“rh@dlbg’lﬁ?)gh&f?’g? (d,H)l H 4.24 (s,(rzn H AP (dd, 2 H)
3.73 - 3.87 (m 1 H 3.61 (d, 2 H 3.37 - 349(m 2
e ol eyttt Sy o
in an]esé’e%tlallylpég aﬁdﬂsol%tehbf@rrﬁv%agf%@hﬂsecf 6}{ #s Mb&tl\&ﬂi)usual g

Phar maceutical formul ations According to one aspec
admipigtergsiia dhnformef e @hﬁmccmmlefmnulmwnd’ddclathe active 1ngred1ent is

I r|S|n e _conpound of
i asRBER S i haceb AT b @R AR, BBkl SRR s
Depeaders ph dlid modabf adhhmlsmfon, the pramasagichl féhhMatﬁkﬁf Iﬁay'ﬂlétﬁnpnse
is a form faqr us t he eventi gn
from,0; atP&?g?Y g?erc?(%‘g%}’t g g{"JEPW\AOtlﬁ te) |59 c/e)@éﬁ active
mgreﬂiéﬁi Bn%srckmag@%yawelgm%eﬁag 'baééh%hlt&m dgsbsitfdnaccor dance
e present invention may be in a form suitable

for oral adm nistration, for exanple as a tablet,

A dllﬁéﬂt or Cai‘YIE Bcluﬁgsvw.'?[ér aég{ %ﬁ]ﬁ% E}{((Q,{hyﬁe%? Iggrcol f agg{nesmm carbonate,

era I nj ect1on ng- i n
magrsasltuuuttmamml,c, a sitgna@Eustcasilatose), peethy degtih astareh, tragacanth,

a sterile solutjon, ensi on_Qr
mlcr%cﬁﬁiﬁ%ii geﬂflgqs »t%%ﬁbé‘a?rﬂ?‘&aﬁﬁ $Rdiymp a%fgeﬁggeéhséﬁem&m%ﬁffoa
buttepat ch or cream for rectal adm nistration as a

suppository and for | ocal

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).

The present invention further provides a process for the preparation of a pharmaceutical
formulation of the present invention which comprises mixing of the compound of formula
(D or a pharmaceutically acceptable salt thereof, a hereinbefore defined, with

pharmaceutically acceptable diluents, excipients or inert carriers.
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adm nistration in a body cavity or in a bone cavity.

25 The fornmulation nay be in a formsuitable for oral
W@ at i on, for exanple as a tablet, forPCI/SE2007/000621

parenteral injection as a sterile solution or

suspension. In general the above fornulation may be

prepared in a conventi onaf? manner using

pharmaceutically carriers or diluents. WO 2008/ 002245
PCT/ SE2007/ 000621 66 Suitable daily doses of the

An exempieadpghainatortival Rrmplptiens of thensese ingentieg is an injectable
.phar maceutj cal | | | iRadeh€eall
soluify g by CornunlSs IR (g E 41 phirs g habacklially
accepf@BRIsal tH¥Bdog| ¢ hefinbbfdre d&ed papdispriboeytes iagtif eecegsery, either a
oral admnistratio nd. about..0..001 to 25 K .
base AuPBITERIeA AP EHDEREHORS ﬁfﬁrostt%tfi%ﬂﬁ #ﬁ’erggfinyag’.f"é%flle‘UC’H
to abo%@giﬂ{n ARsenRforbbsutaad bV partivalagd bissit S, Andvaptiosllyv dubfiactat to
w de range and will depend on_various factors SC,E@C{]' as. 4
aid disdobution] A waiteble baselissadivorhydrorade: dutugtable agidrs pydeghigricaigid:
the age, weight and sex of the patient and may be
determ ned by a physician. The conpound of formula (1)
A suifdBledphftneReltitally acceptapleaniratibe tompdungd of deraptad) esehd in

e s oS RS R 53l for m

ffc?éiﬂ‘y bt §6eckahipld feinbi@am of oRafibatidemeldditoala suitable
S or Al at’i on i%ﬂv\hi ch %&e active ingredient is i

n. .
pharraspsuitsially pespiabletsal REthesermnewda Pf (e RESEHRHNECR THights,
sufﬁcﬁ%&]! Pa!cf%l?:t & a%ralﬁamiﬁﬁclé’ca ; [if deBlikalinPORANGEAT s brlahilt FREenof

nr'stration, armaceutical formul ation may
orgart©bgse) witich &ffends 6 pbysiclogisdlysaecémiehle eaion. by wei ght), for
exanple fromO0.10 to 50 %, of active 15 ingredient,
al | percentages by wei ght being based on total
Medfe@Mesi tion. A diluent or carrier includes water,
aqueous pol y(ethyl ene gl ycol) nesi ym car banat
It ham‘mgné@lﬂdﬁh%ﬂl@&ompém@%gfégm&l%ﬂbga%fg% eé’?*’%&%@ﬁ?@ are

Sehiek i i 9K3). Abk @By S | | ne
well guelfe?i 5&01 2@%‘%@% Iogézﬁ}ﬁla&a%és%,ﬁ&ggﬂ(ﬁj m c): ar boxy rr%? hyl
comphdl uf ths presentdoEotoRB dsptctatto bauseslnnita prevengpn ppor

present jnvention can.be in a unit . as
neatopiag perdiiedrroci onengy e piifidss RERAES iy FUED
com@PHid meNBé hkedes PRIdusLarfinbibborytetttertGSKlinonameylspiecluding

coated (for exanple with an enteric coating or coated
humaw, ithnegd o6 stchrpgevsgEen andReiregeness v dr oxypr opyl

nmet hyl cel | ul ose). The present invention further

provides a process for the preparation of a ) .
GSKpHahighlyempieswd in fhoroentralenéperirtherah ey Pt addn pibgrissues.

whi.ch conpr,i ses m xi.ng..of the . Rutde (1)
ot E DR B ORI gy, (1)
prevB@ioRi bt aesndef dfvenditivdst dsdditqhaitimplyecganeghthyse kinase-3 in

accept abl e diluents, excipients.or _inert c rfj £rs,
the central and peripheral nervous system. In particular, the compound of the present
invention is expected to be suitable for prevention and/or treatment of conditions
associated with cognitive disorders and predemented states, especially dementia,
Alzheimer’s Disease (AD), Cognitive Deficit in Schizophrenia (CDS), Mild Cognitive
Impairment (MCI), Age-Associated Memory Impairment (AAMI), Age-Related Cognitive
Decline (ARCD) and Cognitive Impairement No Dementia (CIND), diseases associated

with neurofibrillar tangle pathologies, Frontotemporal dementia (FTD), Frontotemporal
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WD 2008/ 002245 PCT/ SE2007/ 000621 67 An exanple of a
phar maceutical fornulations of the present invention
WO 2008/0022§ ect abl e  sol uti on conpri sing the conpolsE2001/000621
formula (1) as a free base or a pharmaceutically
acceptabl e salt thereof, as hereinbefore defined, and
sterile water, and, if neé®ssary, either a base sodi um
hydr oxi de or an acid hydrochloric acidto bring the pH

of the final fornulation 5 to about pHin the ran
dememfa PabdusonZs Type «sFTDb)aptqmslaf: pypraipsleer BlsyAREPh &qkoﬂg%SF%?e

rf.actant to T8I
Niem g s oS it P L RS (D
and d@fdrfiia pugilistidat abl e pharnaceutlcally acceptable salt of

the conpound of fornula (1) useful in accordance to
the present invention is, for exanple, an

One e?rﬁ#)gm?e‘ﬂgbﬁf thOPresk ﬁnveﬂ\‘iﬂrﬁlélake% to #HR peatfehii®d £1ddr\reb@saneof

anpl e an inorganic or organic_acid. In addition
Alzheimeis Disbidse, espiviallydoeuseiin thel delayaf dhin disspee ragiessHn e

nds .of the present invention, which is

'Ahh9¥8%%$@53ﬁ51y acidic, is an alkali met al salt, an

al kaline earth netal salt or a salt with an organic

base,  which affords a ph SIO|O i ca
OthorcpsiAn: 46 W L™ ooty Cma B hE DY B R ST e
demeﬁt?e{mm%n’@ﬁ)lie‘agmb@ fdslenéiphbigel dtrﬁmfsditﬁsrﬁ,rdbﬁﬁﬁtla with Lewy

I nvention, are suited for |nh|b|t|n Sdﬂ
bodles,ﬁﬂ%é%@enklaxﬁ@émgtopcﬂhswe AEDOHEPHE égtefals%s %fé\?r% gfor
neurotn d1seases lg[(/len%ﬁfl &) %z%?infal:@dqs bReR¥BESHE (511&196219& useful in

treat nent condi tions
aSSOC|ated wi th gl ycogen synt hase klnase 3 activity,

the 20 b d .
o] g LRl i BB
(AD%%tmh ReMEEE pefacEHE i Rir@s g ADHID) Addffoctiverdist dees) twherem

K3 is highly exg&essed i.n_the central jgg g({ her a
the affeqtive disoxipestaatBinoter Disosdes dpclydiag prake mangp, epiession,

bipolaft Xxﬁ?l%{e%??c%gﬁéj of &gﬁ&kﬁgg d%%rcfefﬁ%\ﬂﬁﬁ? fRfudind R Pleb@h, nfjor

preventi on” and/ or treatnment of
depressinglj thoahsabilizmtion, atédoatiettiveylisardyge nchiingrrabisonireriz ang
in, the central and peripheral nervous system In
dy“%%W%lcular t he conpound of the present invention is
expected to be suitable for prevention and/or

treatnment of conditions assoclateg i f co i
Othetlpanslitiias gresalcisr Egenba SRWP SoRYHDE ok Iype %&P‘P%esd e a,
iz B e e e e

(M), Age Associ at ed I\/Em)ry | mpai rment (AAM),

| at A (@eloly
One P‘%‘Eg‘iﬁe i (?%céhwfg ﬁ?rft]a?n %fihf)? ot F@g%fsag!s&gﬂ ssocbgfo}ﬁgula @,

as definkd i ¥@b bekéd irivieht@dn, (raihe Ipﬁevpaﬁdamgn @satnienoofttonengaedl

denmentia (FTD), Frontotenporal WO 2008/ 002245
disoderp/os Bt GDBRImAls.

One aspect of the present invention is directed to the use of a compound of formula (1) , as

defined in the present invention to treat osteoporosis.

One aspect of the present invention is directed to the use of a compound of formula (I), as

defined in the present invention to increase and promote bone formation in mammals.
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68 denentia Parkinson's Type (FTDP), progressive
supranucl ear pal sy (PSP), Pick's Di sease,
wokR@smem4Pi ck' s D sease, corticobasal degener apCDBE2007/000621
(CBD), traumatic brain injury (TBI) and denentia
pugilistica. s One enbodi nent of the present invention
rel ates to the preventiorf9and/ or treatnent of
Al zheiner's Disease, especially the use in the del ay
of the disease progression of Al zheiner's Di sease.
O her conditions are selected fromthe group
consi. tin Lladl), as
One asprhg et LB Ty Bl A e G SEM o ipclila BEFRALIRA.
define@@{ {he PEBIISMentlammpihireasaibbhe ndvyal dourilyds mapgmals.
denmentia, Huntington's Di sease, amyotrophic | ateral
scl er05|s (ALS), notor neuron diseases (MDD,
Anoth £z el placainvendh s RanoRAt Belusfol argresd olbheula (),
Itions are sel ected fromthe group consisting of ¢
as defmbd enthe prescmﬁm@ntmruqog@cmé the r§te(qzﬁ@9)>mrea% tllilcs??s?jg? e
m{%% éacllnl Vi Ly i sorder (ADHD) and affective disorders,
FET I{lar% a fective disorders are Bi polar D sorder
i ncluding acute nani a, bipolar depression, bipolar

mai nt enance, or di,sord
Anothier,a9Pg6fioh &%WE@Y%’% (? Yed el S}e Jise Sg % cén&@q%d of formula (1),
as defﬁ{eﬁ% teZAlsbRNnvchEbh Tiatae!datie]Idisiund dbisnating hadiomgw bone
schi zophrenia, and dysthyma. 20 Qther conditions are
forrnastehacmemllﬁahomthe group consisting of Type | diabetes,
Type Il diabetes, diabetic neuropathy, alopecia,

i nfl ammat ory di seases and cancer. One enbodi nent of
Anotlidh@setesfand prleMEmwmwnneﬂlaetOé@l tt)@ mﬁhﬂdﬁé’ﬂﬁﬁen@(’%@% nd

as defi ned r
reatmony B panSrTele] R py SO I AT oG ippocd ofsuch
reveﬁﬁmaﬂcﬁéﬁieﬁﬁnen@ lagRdralefuEcAlly eif&ﬂ'dvd araasit bfia coompoang of fomeula

aspect of the present invention is directed to the use
@ anﬁﬁaedclcﬁMIﬁ@nme?%ﬁoﬁul a (1) , as defined in the

present invention to treat osteoporosis. 30 One aspect

of the present invention is directed to the use of a
Anotl@eﬁmp[ﬁmtndf thé pfesentririvant{dn)is dizectediiofa method of RrAvenfpR ARHET

|nvet|ont0|ncrease n
puSohpESi O R O0 5 20 R AP OB e O e
prevéiﬁ%@ﬁ Ghd/6f trdaftBeridy SBemberitioMBNsfeive smaintet t ednpaundieé forgaila
a conmpound of forrmula (1), as defined in the

(I)asmeésefhtn ADEHAE BIYCRUPT; ncr ease bone nineral density in
mamal s.

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 formula (I) as defined in the present

invention.

Another aspect of the present invention is directed to a method of increasing bone mineral
density comprising administering to a mammal in need of such treatment, a therapeutically

effective amount of a compound of formula (I) as defined in the present invention.
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S Anot her aspect of the present invention is directed
to the use of a conpound of fornmula (1), as defined
WO poosle22pF esent i nvention to reduce the rate OPCT/SE2007/000621

fracture and/or increase the rate of fracture healing

in manmal s. Anot her aspect of the present invention is

directed to the use of a7@onpound of fornula (1), 10

as defined in the present invention to increase

cancel | ous bone formation and/or new bone .formation ¢
Anothdraspeatofiths presen irtventicasip dzectest totaﬁéetb?‘é%fétﬁgu‘il?ﬁ/@ﬁ fnrcﬁﬁ?n?eso

directed tp .a. met hod of ' r, ticall
fracturg PO EARg UD B Lo Bap et O A e A
effectife ATBSUIRLS 4 Boripeild of fetata (D15 definedinttheopresentimyention.

treatnment, a therapeutically effective anmount of a

conpound of formula (1) as defined in the present

Anoth%!ﬁg&ﬁ bPfhe pfRAI RS fenASPR Eire@td td¥emPhes eNénbanvisp fraciurei s
irected to a nmethod of prevention and/or treﬁ%nenF 1
healing torosisngpaingsisteriog tgpr memmyl Harfed 0§ suahitisagh 3 Rt caly
in need af such 20 ' thi bR B entich.
effectiyq, %ﬁ“ﬁ?fg lﬁ)? it Q?P?/unéf(}fg%rﬁ@pe&ja%ﬁg%?{ a g onpoun d of
formula (1) as defined in the present invention.
Anot her aspect of the present  invent]j ' ' to
Anothef Her 68 ISP THE B RY FEBRE e TR E S SR SRS
””%g I shgring to a manmal in need of such treatnment, a
e Egtaﬂﬂér apeutically effective anount of a conpound of
formula (1) as defined in the present invention.
ANoLDEr -3 i Pl th 9M8 Rekis bkl Whéreiatseid t o
Anmhﬁr?‘ﬁé’%c?é%befp%%stﬁg{r}%ggs@% (g%g m ner al _de%si_ty
mamrEAHPA v&tibeutesahina sieferabigbutmolivitadriol bigger aaiatrlsonick arhprses,
treatnment, a therapeutically 30 effective anount of a
Camelés(ﬂ%‘@gg?dsb?tn%&?ﬁpg&fﬁo'as defined in the present
i nvention. WD 2008/ 002245 PCT/ SE2007/ 000621 70
Anot her aspect of the present_jnventjon i ir ed.to -
The use ofitht GEKSfinkibiers; the carRowAT PlforERla edr) %elfe@s?%? ‘i‘%}ne& m
. Cconpy i Sl &I@ng ry Q@ brok#3 imBeids pbstmetdpausal
pnmag%fg{sr?g{)é, At e?‘?%‘gu‘%’?%%m/ r};('egf%f%g?trivlelarmunt? of a .
osteof&0RObitisenfle bsteapokais(ih potgnetedrdrireememn apdhgecpRdaspRieoporosts

. . Invention. 5 Another .aspect. of th ' on!

incluqeg cqseR FUBCH P OREP RGOt Lo OfbePbs B BFindh U SRlonily

osteob QORE, 2 ﬁﬁhﬂgmﬁtﬁhé EeﬁhiOBQOii»cfloﬁs.l’Ifﬂ?diﬁﬁpﬁ () thiBEﬂieﬂ@fG?@C h

reatnent, a therapeutically, K e cti munt of a

inhibisomptodt tEe TS ST AP C ek Ty Bospad be
Lovent| A0k DEEa185 BEGiHeRht fh@uRfiSsRRImdsNvardat tesel S

adm thgecﬁtlé%ﬂ 0 salﬁﬁnae%?]ods gnd wher ei n 1?gi d 10 manmal

condit®n® human. Anot her aspect of the present invention is
directed to said nethods and wherein said

The promotion and increasing of bone formation makes the compounds of the formula (I)
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.

The use to promote and increase new bone formation may be in connection with surgery.
This present invention can be used during surgery, where the treating surgeon will place

the present invention locally in an appropriate formulation, near the deficient bone and/or
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manmal is a vertibrate animal, preferably but not

limted to bigger aninmals such as horses, canels,
waelec@sme2ss but not limted thereto. 15 The useP@f/SE20@7/000621

GSK3 i nhi bitors, the conpounds of formula (I)

her ei nbefore defined, in rimary and secondary

ost opeorosi s, where prinafﬁ-osteoporosis i ncl udes

post menopausal osteoporosis and senil e osteoporosis

. in both nen and wonen, and secondary osteoporosis

in thq hedy gandsy- dbp bpreomay fairstaacobave e broken, and uiliing te peasgnt

: i L e0por O are. .
i1 AR o SRR TP AR g
open filactsre repais dn GBKBinsiandusbohopiscayayaydlesnistirg (ese dftemntumour

treatnents of .nyel . .These GSK3 inhi bitors _may bhe .
remo ] o VB PO S LGNS S PBFCARTGO0R S PR g claimed
hereih ilMtHed bk PRictEMaleR sith Of LdBRctiBBSE: sp i i ons. 25

The pronotion and increasing of bone formati on makes

t he compounds of the fornmula (1) hereinbefore

S Ui C
The fpehiiren A0 el & HEMIR dNPORE L RERIRE) g o defined
in the preseatimeerttiva in dteanafufdchae bfr medieahemdor thepienart@asad/or -

Il gus bone formatign and/ ar new bone formation
treatrﬁ%rt] § u‘éo.ns %go‘f’ﬁg“dd%}é‘l @%‘?Oﬁf’%%@b%%ﬁga? Ttr ease n e:/v

bone formation may be in connection with surgery.

This present invention can be used durigg surgery,
The RRpsepEnYHEoR plsa T eddes dprps®pthad pf treptment ang/Repisyenien !

- . ol . N | et ;
cond ARSI 08 el AR BREEOBE RS g 63
mamPRgT ISERYe7Heee62 heed7df such trépembuidpd/oapievsntiofiaghdrepeaticaly

ol PSP G BBl i AL b LA Brpion

will then be placed in or near the fracture during
pen fracture repair. In sone instances bone pieces
The @a%re&élr?ﬁc thegherapeyitic gF pievertiyRdigatmenkb i RArti@ar dispaseavill
LAY BL S dep@tfingbh tHeZloRGreb 28, RE BRAL faidﬂkgﬁ%t
naBQesgribed aéﬁ clg?nedeS ﬂggéﬁn’mfﬁﬁﬁt%en e 6f§@§§§ﬂw
severtip of thehldness beingfregethst ruct i ve bone surgery. The
present invention relates also to the use of the
conpound of formula (1) as as defined in the present
For veteyigary iuedithie andonts B diffeteit torBpdien®, e dboastitn dndithd difke of
n&fri.evention and/or _treatpent of conditions associated
the mCAMEIPRRYERY Sh Hbdepend emwaions faptprspich gs. deesypmmple the
individd¥{ B8Rk SOthR aRYII8SatfLr @ method of treat ment
and/ or prevention of conditions associated with
gl ycogen synt hase ki nase-3 conprising admnistering to
' | 1N R of such t.reatnment
In thi%o&?%r of g ggér%gxlktgﬁécg@%aﬁél?;g%ee fﬁ: | c%%% y" als0 thcludes™prevéntion
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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effective amount of the conmpound of forrmula (1) as as
defined in the present invention. 15 The dose
wo egpaioords f or the therapeutic or preventive trREI/BEID7/000621
of a particular disease will necessarily be varied
dependi ng on the host trez% the route of
adm ni stration and the erlty of the illness being
treated. 20 For veterinary use the amounts of
di fferent conponents, the dosage formand the dose of
Pharpigeolfgyii canment may vary and will depend on vari ous
Deteifnﬁﬁ&t%ns r@/ﬂﬁlh cﬁﬁqet 11oh ift ?S@tﬂml@twtnl']leroxilﬂﬁ) GSRYBssay.
he animal treated. In the context of
GSKiﬁwzrpﬂlasanpnﬁpﬁgtcfm@atlon the term"therapy" al so

i ncl ydes "pr.evention t her. r
The GO h SRERETE T BFALy B el DR agpf fuations
of th@i%ﬁlbltofshﬁ Eﬁ&ebgtto@@trﬁdfotltéﬂﬂ%ﬁ?Wﬁla%oﬂﬁlahd}f o\ biotinylated peptide
accord gt . In the context o

t he esent
subsmamtm: a-blﬁ-GtWﬂ@hHe?Wi\SId$@G‘?*Tc$e$la‘(§]Ws$?rﬁPﬁbH@Dd%‘§'Gln'Leu

di A . .
(st AL TR, el B0 b BBH R oRS R BT M8 636 975
contaitlag MAIDIe@Mbin2et IRmmnrGSK3p(DaindéerBniveniigt UK),da navi
Scintillation Proxim tI}/ GSK3/ 3Assay. o
morpheikmpEwensslfpnigeridAMOTS pH 740> &3 s EOHe. C8péri ti on
e

pl. Tht eactidnotdsdnitiatedbgtthd aiditpinaif OD4(MEI[}-EP]AEP (Amedham,AUK) and
biotin Iated ﬁceptl de . su

unlatigfIgq AT Af & AREECRPSRTGHAR Pl HEapd sty Aol of 254 ABFF pog

mcu‘tta{%))n R 20GhiRudeS bt roﬁﬁstteﬁlﬁé%f‘ec Bachlsbddiban W&@&rﬁﬂﬁ%ﬁ WBithé
final concentration of Min an assaé buf fe

additoarf 25 il sigp Bokution e@tﬁmlngérttﬂ\’ftﬁ%h %@P»(‘bh Yo/ Egton X-100

and ¢ 53358 5By igHonioh 3ol RN ABBHIB IR APRTS Hel A AGAGaf,

UK) I’@ﬁﬁ%ﬂi@ﬁt tha midloacﬁv@@#laé’/d&mmneﬂfm b dignialt sumallatton counter (1450

det er gent 9 cerol and O.
MicrpBlar O MEalloe R e SO s i Al T gl regression
usm# (Y%rai)ﬁﬁ PPsrh %@&S“@ﬁ Ve @fn&*TP it el %ged%_ E:’al%ﬁlaﬁ the
concentration 1 M and assay vol une of
inhibMidreconstants (KA ok te vfanpuszmrrmonmdsewaalo pom t enper at ur e,
each reaction was term nated by the addition of 25 gl
stop solution containing 5 mM EDTA, 50 M ATP, 0.1 %
The fdllo Abiatibbs B ReRbsedy Streptavidin coated
Scintillation Proximty Assay (SPA) beads (Amersham
MORK) . Momboliensepanssuiqaicdsti oactivity was determined in

EDTA | i qﬂhgleﬁgdlﬁhiﬂe{eﬁlaé&ﬁc gQgnter (1450

BSA Bovin Serum Albumin
ATP Adenosine Triphosphate
SPA Scintillation Proximity Assay

GSK3 Glycogen synthase kinase 3

Results

Typical K; values for the compounds of the present invention are in the range of about
0.001 to about 10,000 nM. Other values for K; are in the range of about 0.001 to about
1000 nM. Further values for K; are in the range of about 0.001 nM to about 300 nM.



M croBeta Trilux, Wallac). The inhibition curves were
anal ysed by non-linear regression using G aphPad
wori080922WUSA. The Km val ue of ATP for GSK3(3, UBEHSE2007/000621

calculate the inhibition constants (Ki) of the
various conpounds, was 20 _ M 20 The foll ow ng
abbr evi ati ons have been udéd: MOPS
Mor phol i nepropanesul foni ¢ acid EDTA
Et hyl enedi ani netetraacetic acid BSA Bovin Serum

Tablep| BRacinenssully FoRgEFsi ne Tri phosphate SPA

Scimtiitation Proxi mty Assay [GSK3 d'ycogen synt hase
Exkinphswo 3| RdSudp Ty piExamphé nova| uesKi@Mx he [conpounds

of the present inven?ion re in/the r 8ge of| about 30
0.do1 to ahngZQQ 0008 _nM ﬁh@p*a,l_uéi_f_gpkd are in
th :
‘,ni,[§”9e,°ﬂ:@R8“t:9 991 Y, abouE }Oﬂg QNL Furt her
vattes—fpr—Kr—are—+nftherTangepf—about—0:-001 nMto
abagut 30D nM s¥® 2004/ 002245 PCI/ SE238F/ 000621 73
rable 1. Specimen reqults from assay. Exanplie no K
(nM Exam | e 2600K; (M 28220 P5 21@802 49 |26 75 3
530 27 330 4 2600 24 280..5 28(29 48, ,6 1100 30 200
10 %4 31130 12 260 43 2182 13 pgg-34%%7 14 10 35 120
15 300 B6 167106 75|37 149 17|760 38057

10 64 31 39

12 260 33 210

13 290 34 87

14 10 35 120

15 1300 36 16

16 75 37 140

17 760 38 57

18 42 39 36

19 210 40 31

20 37 41 120

21 79 42 91

22 150 43 53

23 170 44 80

24 230
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18 42 39 36 19 210 40 31 20 37 41 120 21 79 42 91
22 150 43 53 23 170 44 80 24 230 WD 2008/ 002245
weFanssE2@07/ 000621 74 CLAIMS 1. A conpound oPCT/BE20U1/@0621

(1): HI \r A 2 NR R-N ~=N R4 5 (lI) wherein: A

I's heterocyclyl or carbocyclyl; wherein said

het erocycl yl or carbocycl fis optionally substituted

on carbon by one or nore Rl and wherein if said

heterocyclyl contains an -NH npiety that nitrogen
CLAIN®, be optionally substituted by a group -R5-R7, with

j hat said carbocyclyl is not phenyl; Rl

I'Al%gﬁge é@?gﬁﬁgggglhalo, nitro, cyano, hydroxy, am no,

sul phanoyl, carbanoyl, C1.3alkyl, a carbocyclyl, a

heterocyclyl and a group -R&-R7, wherein said

Cl _3alkyl is optionall ).  substittted by one or nore

hal o and wherein sai cﬁﬂﬁacy ar het erocycl yl

c uga

optionally 15 forns
wth A, R2 is sel ;
or onmet hoxy and cyano; R3 is
| kyl, C6al kenyl, C6al kynyl, a

trifluoronethyl, t

sel ected from nmet R
20 carbocyclyl and a
eterocyclyl, wherein said

6- menber ed non-aromatyi c

6- menber ed non- ar omat

Coéal kyl,  C6al kenyl g*C6al kynyl, carbocyclyl or

het erocyclyl is optionally substituted by one or nore

@

wherein:

A is heterocyclyl or carbocyclyl; wherein said heterocyclyl or carbocyclyl is optionally
substituted on carbon by one or more R! and wherein if said heterocyclyl contains an
-NH- moiety that nitrogen may be optionally substituted by a group -R*>-R’, with the

proviso that said carbocyclyl is not phenyl;

R! is selected from halo, nitro, cyano, hydroxy, amino, sulphamoyl, carbamoyl, Cy.salkyl, a
carbocyclyl, a heterocyclyl and a group -R°®-R’, wherein said C;.salkyl is optionally
substituted by one or more halo and wherein said carbocyclyl or heterocycly! optionally

forms a conjugated ring system together with A;
R? is selected from halo, nitro, trifluoromethyl, trifluoromethoxy and cyano;

R? is selected from methyl, Cealkyl, Cgalkenyl, Cealkynyl, a 6-membered non-aromatic
carbocyclyl and a 6-membered non-aromatic heterocyclyl, wherein said Cealkyl,
Cgalkenyl, Cealkynyl, carbocyclyl or heterocyclyl is optionally substituted by one or more
halo, cyano, trifluoromethoxy, C;shaloalkyl or Ci.3alkyl;

R* is selected from hydrogen, C1.salkyl, cyano and Cj.shaloalkyl, wherein said C;.salkyl or
C;.shaloalkyl is optionally substituted with one or more OR?; wherein R® is independently
selected from hydrogen, C;.¢alkyl or C;.shaloalkyl;
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hal o, cyano, trifluoronmethoxy, Cl1_3hal oal kyl or

Cl. 3alkyl; R4 is selected from hydrogen, Cl_3al kyl,
wegy@s/oenzes C1_3hal oal kyl, wherein said Cl_3al kyPCDBE2085000621

Cl_3hal oal kyl is optionally substituted with one or

nore OR8; wherein R$ is independently selected from

hydrogen, Cl1_6al kyl or C1 7hal oal kyl ; WD 2008/ 002245

PCT/ SE2007/ 000621 75 R5 is selected from - C(O N(R9) -

R s el GHONIT ol M0G0 . ke 9 000-nd
(- CH%%, gﬁﬁﬁe‘ﬂ? ﬁf gfmo%ﬂf ?%ﬁg?{beﬁﬁen%tﬁ%é %&’ E; %ngdro ff Bxebn?aﬁ%}l fhd

rtu
wher@ify Qaldzﬁhﬁallﬁﬂes eptionahly mb@tltuﬂe;d by2nebr ﬁloemkiw;/\melwdlanem m B 011,

lected f 0-, -N(RL1)C(O
zorf%&déylﬁfﬁﬁ‘é)‘s-f %( ?);:r?, -rs%renN( R13)-,(-N()R1CE1) )soe-,
(CH2)ION(R15) -0802-, -((O) - C(O)O

- N(R16 7
b hs e D) SN Sane s Riessen.

sl L T e

(-CHphe wherein &, R'G, BRAL,R ™, 418 RiAGR '€ amd R %jase iﬁdepbndéhtbfrsel&ctad tkom

hydrc&;rei‘ Ene bg@{ﬂg@ fnécp V’V%&?,rslﬁ] Sﬁg&‘fﬁlgg’%ﬁl\h % Rtl%l%ﬁ?bstlgfé C%EM ‘Rq?rﬂ; jpaore

RY; 45 videkdty nys 0, 1; Tdr FahkwheeinosYel, ¥ bs 3 and wherein ris 0, 1 or 2;
-C1 4a|ky|heterocyc|y| carbocyclyl and heterocyclyl

wherein R7 may be opti onaIIy substituted on carbon by

7 is Qk16ct&Y 68 'fh?d.\%%&l (}’:}Qﬁkﬂ“@% %Méﬁ&lf cs. leﬁng? Ler 4%ﬁé§géa¥ﬂocyclyl

cont ai ns ah at nitro

-C1 mmlhwrapyo}yls@mwm ad lmyena:yglyb uﬁm@n et bf: optiviRAY;
subst@tl‘t%d an gargzgnobf &hee ogir]rqoerg ?{Bg ﬁ]rrll er%%:, ggetg%)gy%lygirf&} ains an -

rtro, cyan (0):4

NH- Bmie@hmmyhogeﬁln@aidqﬁtmnﬂ@ Sbiieny by aGoupakleyiay lfzom R*;
Cl_6al koxy, Cl1_6al koxyd _ 6al koxy, O _6al kanoyl,
N-(C _6al kyl )ami no, NN-(C1_6al kyl ) 2ami no,

RY aﬁak@%gﬁa i
d Ga%aéﬂﬁlg g?lgg{ﬁ%% Ohglélt@ %Eﬁé %s OW Amino, Carboxy,

carba@@y arlebayedrGioalkyl, Ohlsalkayl, Gblsklg(yr)yéwmmwcl salkoxyC;.

6a1kocdrcéécycr%’rw cﬁémgcych]lv@gf%&k%sm gog%ﬂ(%{,%ﬁ% N-
(Ci. 6eﬂlest1®aﬂaamwf\m(@ﬁdak<ﬂ)zdagﬁmog¢; gbgkﬂft%, ‘5‘%42‘8’3*“&‘;"5%1. -
CratftRif R éﬁéﬁlﬁﬁ HiphgnodaCralkaislsbongdao eaeaayglyl
heter&?f@@‘l |cbﬂ)bg§$l A0, GARRT bHet&B@yc‘PﬁC[T&'HSI_lJRZB ca%&%lx\lg}?ke" Bnd

sai het er ocycl yl contains y“t hat
heter@ﬁ}ﬁlry(lrge ns Veereipriinhal 012; snbwherein R ab«}Ra 1gd€empdenﬂy of each

o SELSEARH, L B8 5 Sy F TR s

heteredCIP) bifrRE0Y an —NE( Bpiety, thatSARERIL ppticaatly st¥eRABNSH2: group
se1ect"éﬂ?re'ﬂz7ReS, R29, R30, R31 and R32

R, R”, R* and R” are independently selected from —O-, -N(R*®)-, -C(0)-, -N(R¥)C(O)-
-C(O)N(R*)-, -S(0)s-, ~SO,N(R*)- and -N(R*)SO,-; wherein R%, R?, R*®, R* and R*
are independently selected from hydrogen or Cy.galkyl and s is 0, 1 or 2;

2

R*! and R” are independently selected from Cy.salkyl, C;¢alkanoyl, Cy.¢alkylsulphonyl,
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30 are independently selected from hydrogen or
Cl-6alkyl and s is 0, 1 or 2; R21 and R27 are
w0 pabependent |y sel ected from CL. 6al kyl , Cl_6al R&risE1007/000621

Cl1_6al kyl sul phonyl, WD 2008/ 002245 PCT/ SE2007/ 000621

76 Cl_6al koxycar bonyl, carbanoyl,

N- (Cl . 6al kyl ) car banoyl, N¥(CI 6a|ky|)carbanoy|

car bocycl yl , heterocyclyl - Cl1. 6al kyl car bocyl yl ,

-Cl 6a|ky|heterocyck¥ benzgloxycarbonyl benzoyl
C:-callsoreyoptbenyll enuivamayh-(C ey Beasbawoaylaid- (€ salkylireghameht | y

carbo%tc‘leﬁ aﬁé?er%gér}re&g&s gls sall%éag&%gyl Y.c§ U@hétc%o@ﬂ: r‘Pg %@%a%nyl

benzoybhrelgihedyfulpinnlyh nderei RF: md@}émﬂepe@deﬁm df;ehﬁmhmg/ ,

qﬁmm%@y$£§ﬂﬁé? tho%%ﬂ%yg%ﬁ§g¥%%§g%?erluoronethoxy,

trifluoronmethyl, am no, carboxy, carbanoyl, nercapto,

sul hhanoyl nethyl ethyl, _cycl opropyl, | obut yl ,
R*a %@Wndmen@mw seleated fromwele, Bitye, cyasohyd 1a4ﬂ)éﬂ droxy,

s A R BRI Sy BB ey
trlﬂud‘xbmbﬂhyl amuhnanalbdmy, Mrbhrﬂmyfahbtychma;dnﬂﬂmmbyl methyl ethyl
nmet h eth

cyclo&}gpﬁ]; (?bél r ba%g%/;iyh thbxw §%ﬁ e ﬁv&a ll’ammo ethylammo

dlmetﬁylﬁhﬂnﬁﬂ dikHyMirhino, Te&¥thyl ]\BétHMbﬁlﬁiopﬁ&%Milmmo N-methylcarbamoyl,
t hoxycar bonyl , ethoxycarb N- net h Isulphanoyl

N-ethméﬁbﬂylpgluf\fa}‘rémﬂcammwl rPéani/lPtb awex/lt N-methyl-N-

ethyléggt}ag&rgg@g{legwgn? gglg('}f;l%‘?‘gﬂ“?}n’“? ié?"nh?ésgw&ﬁ%’%?%@g@u e or

ethylmhtmnﬁcmthexyc@rbooplt sy dagbosyb dtinethyleelphaymddl o,

e gpoly IR e SR aBilhemef 1 Far By

ethylsdhhdmof, @ﬁﬁa@urechna(het@fdéyag \kfﬂerélh%hlmclrbohé\fwé & Hetefodysle is
het er ocycl or carboc l; wherein said heterocyclyl

optlor&lIYéaP%%%Whalwn% Walmcgmeﬂ@db@«am ot &lon carbon by
one or nore and mhereln if said heterocyclyl
cont ai ns an -NH- noi ety that nitrogen may be

as a figptbaseralal phagudssuticelly ectepipbleRal BRigreoli t h t he provi so
that said carbocycle is not phenyl; 25 Rl is sel ected
fromhal o, nitro, cyano, hydroxy, am no, sul phanoyl,

2. A ooaigdandydcordig Baldimll, where@ar bocycl yl, a heterocyclyl
and a wherein said Cl 3a

-R6-
Als hﬁﬁr?%g{ﬂ Sﬁgaﬂzq%%lﬁ Phersip 14 hieropyelylor eaxhgcfyalyi isgpptionally

substﬁM’c@& 6h BarB&H By GRIRRHE RY hn®WhBehSF 05y Gt t¥ocfiRl c%ﬂt%in!s)én
forms a conjugated ring systemtogether wt
-NH- moiety that nitrogen may be optionally substituted by -R’-R’, with the prov1so that

said carbocycle is not phenyl;

R' is selected from halo, nitro, cyano, hydroxy, amino, sulphamoyl, carbamoyl, C;.salkyl, a
carbocyeclyl, a heterocyclyl and a group -R%-R’, wherein said Cisalkyl is optionally
substituted by one or more halo and wherein said carbocyclyl or heterocyclyl optionally

forms a conjugated ring system together with A;

R” is selected from halo, trifluoromethyl, trifluoromethoxy and cyano;
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R2 is selected fromhalo, trifluoronethyl,
trifluoronethoxy and cyano; WO 2008/ 002245
wWEONsBE2@07/ 000621 77 R3 is sel ected from nmetPyi/SE2007/000621
Céal kyl , Ce6al kenyl, C6al kynyl, a 6-nenbered
non-aromatic . carbocycly+7and a 6- nmenbered
non-aromati c heterocyclyl,” wherein said Coéal kyl,
C6al kenyl , C6al kynyl , carbocyclyl or heterocyclyl i's
3. optionally substitute n r re hal o, cyano,
R 13?5‘1"??@%%@?‘%&{}6;”@5 @ﬂg%@gi ‘%ﬁ‘ﬁ‘y&?f ef-mempered n@l—mmagc
carb@QLIOLARIh 6-FefbBed MBARFomAak h3Rkdeytiyl %&% &R Cealkyl
Cl_3hal oal kyl, wherein said &%g PK sallyl,

CealkenTlafeallsaivieyribosy chor bﬁanopyclxlub gpﬁlqnaﬂze auhmturmddwem for more
halo, W, %Orgc@@%&f Il ﬁlaioawgﬁ@e tI y sel ected from

‘hydr dgen, 10 R5 is
selected from - C(O)N(R9) -S(O)z- -SOZN(Rl)

G i e S e M o

C1.shelbalagl # Yhticgly sﬂﬁb@ihﬁédkvﬁl@bﬂle &I ORI, whereRPRI 1@ 'i}ﬁie}ééﬁdenﬂy
bstituted bé or more R19: and wherein mis
t-

Selec?%cffor% hydsassn @111W12f Csehploglkyh: 15 R6 is sel ected from
20-, -N(RI1)C(O-, -C(ONRL2)-, -S(Or-, -S@NRL3)-
_N(R14) S®-, -(CH2)p N(Ri5)-, -0802-, -C(O -,

s sataydipm-- YRR OB D)~ - SPRIR) B, BOYRL)(0)3RE(0)0- and

e e G BB oy Harh g Geilgf and

wheré&ih-sid| G yhilgindl opdiay Butsaiuttddy gl ord RPOMd WRRbih¥n is 0, 1,
R19; wherein nis 0, 1, 2

ubstjtuted by one or nore
?‘OI%? déw]léqg@nm%?@r% pis 0,1,2 or 3 and whereinr is 0, 1
or 2; 20 R |s sel ected from hydr ogen, C1.6al kyl,
c2 6a| kenyl , Qal kynyl, -Cl . 4al kyl carbocycl yl,
R® is s@pctethrm -Ret-BYBCYHON, ,—C@m%wfg(n)ranﬂomﬁzé?)gcN(RI )|soz-

(CHRRIE R, TR GR cP0) e GRS atk BT b Sy iR foamd™

(-CHg- 9;,? tvabmm R, R12J\1H-3{1m’1t4 a({j‘? bklﬁ &' ahd R@F uﬂtgp’eéﬁ?lﬂy sellggtfd from
| Ona Itute I ou sel eclt e rom

hi’ff L b: éa.lk%' 9‘2‘? ?(ﬁ’%@“r?&’é‘ﬁé‘rﬁé%&s ;ng@}@extswtw@ﬂ@hme@r more

R \WletréGlg in klg 2 ;‘Iﬂ 2, Oég)ﬁ%g %ﬁeyf‘msgl %%?E %§§ ¥v'here§11r—1§ 8 Kyl 2;

Cl_6al koxyCl_6al koxy, Cl_6al kanoyl ,

S TR T TR —

-C1. 4a‘ﬂgﬂhe(t@i)cﬁﬂjrlkgdrb@d&bﬁﬁﬂ;étero@ﬂ:ly@&b%)‘élﬁ([{%y;e optionally

subst%lgt (E Xéﬁgé{l by heteroc %Izd/ lf{giwgéqggg,l}é Cé geterocycgyl contains an

-ﬁﬁié@}@ﬂl‘ﬁﬁﬁlﬁb e%%ﬁ mtﬁﬁﬁ QY& v ns
0, 1 or 2 %nd \/\%erel n. %9 and I'-22§%l %“é’\é%ﬁeg%ﬁt "3"1&
each other is optionally substituted

R" and R® are independently selected from halo, nitro, cyano, hydroxy, amino, carboxy,
Cisalkyl, Cy.galkenyl, Cy.galkynyl, Cysalkoxy, Ci.salkoxyC)_salkoxy, Ci.alkanoyl,
N-(Cy-galkyl)amino, N,N-(Cysalkyl),amino, C;.¢alkanoylamino, N-(Cygalkyl)carbamoyl,
N,N~(Cy.¢alkyl),carbamoyl, Cy.¢alkylS(O),, carbocyclyl, heterocyclyl, carbocyclylCi.
salkyl-R*-, heterocyclylC; galkyl-R?-, carbocyclyl-R*- and heterocyclyl-R%-; wherein a
is 0, 1 or 2; and wherein R'” and R* independently of each other is optionally substituted



10

15

20

25

30

WD 2008/ 002245 PCT/ SE2007/ 000621 78 on carbon by one
or nore R26; and wherein if said heterocyclyl contains
wa@eooshb2edi ety that nitrogen is optionally suPSt/BE20EE0621
by a group selected fromR27; R22, R23, R24 and R25
are independently selected from-0-, -N(R28)-, -C(O)-
_N(R29)C(O)-, 5 -C(ONR38)-, -S(Os-, -S@N(R31)-
and N(R32)SOZ wherein R28, R29, Rao, R31 and R32
are mdependently sel ected from hydrogen or Cl_6al kyl
on cazhep by ope orgmore Rir; and vepneimH gaifptericycly ﬁ Hymoiety

thatn%l%ggfg S%g ibf honﬁﬁ‘%&§ é%g%&ég@ é%lyln car banoyl ,

N-(Cl _6al kyI )car banDyI NN- (Cl _6al kyl ) car banDyI 10

R, EGRCORNRY e NS EH Y SXlB‘Eﬁ‘EgPIBi SRR S RTICO)-

-C(O)mﬂ”pxh@@bss Luspimmﬂl) annen 3ﬁs@;1wa&@mfizzﬁ R¥deBardend RY
each other is ptional ly substituted on car bon by

are mé@f@ﬂ@@nﬂbm?léctr:{@ ﬁomalwalrcr@e ohfusaftys ang visilhdepéndent | y

sel ected fromhalo, nitro, cyano, -Cl.3al kyl hydr oxy,
15 Cl 3al kyl met hoxy, -C1_3al kyl et hoxy,
*! andR” 3ud m@ebpela@qmthypolxytpd Frpuir@peglkyt, € fdlkemoghy€h kadixylsulphonyl,

e T AL e A e s e

carboﬂ‘j&ﬂilpbfejero@tcl’gﬂ)( 1. Gﬂkﬁbakbocy@ﬂemmlﬁa&ﬂw&c&m H@Lzyloxycarbonyl
m no, . di met hyl am,no,

v R DA R o RO R

optm@ill’?%%hﬁ&?&i/ .]:arb(')'fPE}hQﬁ%)/&%cQQRW an®t hoxycarbonyl,
N-di net hyl sul phamoyl, 20 N, N-di et hyl sul phanoyl ,

I\I- met hyl - N- et hyl sul pham)_yl car bocycl e and I
e BN SRR U NG KA 0865 ©

-C1.3d1iyilinkihoxyg REL. Jalkyleth()ﬁ@n €Clgﬁlk§§1ﬁsl®pfop0)3y h&dmw&ﬂndromethoxy,
accor dLng toclaiml or 2, wherein

triflugramgitgt gRITA, CHPOTH CHBRPEY yanercmef%lmha %m@&yére&&% yl
cycloﬁfop(}laf;ﬁ@@c)(&ﬁgfeﬂh&éﬁ I%EHOQQ aécl:ﬁ{rl a§éﬂ&§1 hIeHIﬁQmﬁ@ e@lﬂﬂ@ﬁiﬂo by
or° nor € wherein if het er ocy cI

dimethylamnon diethylaming} mefbyléiig, ethydthion methytaiphingy, Qﬂé/lsulphmyl
S b at
mesy BRI HPBb kGl it Boutt ISR B RGRR LS
N, N—(ﬁéth}'ﬂaxhlbbfdvr\%oya, Mmdﬂmygb%zmgphmwmmwe aﬁthl;ibtc&og;rom,l p
-.R6-.R7, erei sai a S.opt.i ona
wherdif 60 FHOG Y TR FIe o PR ARG iy dels. sty
trifluSRRRAGY, Chatlo &reth}Jpet erocyclyl opti onal I y forns a

conjugated ring systemtogether with A; WO 2008/ 002245
PCT/ SE2007/ 000621 79 R2 is selected from hal o,

3. A o HOLQIRERY o cidifd bR AR OXY and cyano;

A is heterocyclyl or carbocyclyl; wherein said heterocyclyl or carbocyclyl is optionally
substituted on carbon by one or more R' and wherein if said heterocyclyl contains an
-NH- moiety that nitrogen may be optionally substituted by -R>-R” with the proviso that
said carbocyclyl is not phenyl;

R} is selected from C;.3alkyl, a carbocyclyl, a heterocyclyl and a group -R®-R”, wherein
said C;salkyl is optionally substituted by one or more halo and wherein said carbocyclyl or

heterocyclyl optionally forms a conjugated ring system together with A;
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R3 is selected fromnethyl, C6al kyl, a 6-nmenbered
non-aromati c carbocyclyl and a 6- nenbered
woorvsaenasnt i ¢ heterocyclyl, wherein sai d C6al kpdT/SE2007/000621
car bocyclyl or heterocyclyl is 5 optionally
substituted by one or nore hal o, cyano,
trifluoronethoxy, d 3ha|8%lky| or C 3alkyl; R4 is
sel ected from hydrogen, d _3al kyl, cyan and
G _3hal oal kyl ,. wherein_ said Cl 3a|k or
?is mlecmdaﬁoaawwtrlﬂgoremeﬂvdhamﬂgpr@a@m %Rdé'd'aw th one or
nore OR8; wherein R8 is independently 1io0 selected
from hydrogen, Cl-6alkyl or Cl_6hal oal kyl; R5 is

R’ is seddctedtfron fethyl, (flyINg Roember&Y @marpma@@@xlqmol)yl and a 6-

membg e TR R g 8 s Gl s S gieergetv i
optlorﬁlly Gabskiptitedtiyconewh edceé Rals pdydné;triffadriybthbsy, ALhaedkdlor C;.
substltuted by one or nore R19; and wherein mis 0, 1,
W5 2 or 3 and wherein z is 1 or 2; R6 is selected from
20-, -N(RI)C(O-, -C(ON(RL2)-, -S(Or, -S02N(R13)-
_N(R14) SQ2-, - (CH2) PN(R15) -, - OSCe-, OO0,
R*is N(lmeﬂ)f@(r@ﬁmgenm%aﬂm(aym R shalanliyl VCVélet@m) said Cysalkyl or

Cran T afonhbty Spiiiedy Eithe o bl Thr oyt R Sy tigchefiioy
selectad Growttstirigan, A isalkTlor@al kyibalkgl; opt i onal |y substi t ut ed

by one or nore R 9; and wherein nis 0, 1, 2 or 3

and wherein pis 0,1,2 or 3 and whereinr is 0, 1 or

RS is ledRl 1 hygts agen kY-, -C(0)0-
o SRS O ORI S48 10, <00 28

6al k
(-CHz—)al W?nanesyl{ & bespap pemteaﬂb edgaed/from M@@é@@@b@y@kﬂ and
WheréAﬁ1 gﬁ[l& b ?mlﬁZyl E%)é%ﬁalﬁpﬁ\lxgtﬂe!ed ¥)y 0 éj stl!ngxte%le dana Q}Vh%?gl? s Byl

erern | Sai d het’eroc
2or3amﬂtvﬂ1enﬂna[slerl\1+ noi ety that nitrogen may be
optionally substituted by a group selected from R21
R19 and R20 are independently selected from hal o,

. [y - 12 3 6 4} -
6 is RIS N0 wgmaynygmm?x asmw SEKER).6aRM50,-,

<CHM<B§) O)ox, %&RT?XH@QD— -N(R”>C<0)N(R18>

and ((I};[-f gg(a%?elﬁ%% a?rﬁ?(; %13N§(M R)h/ﬁkg% aﬁgghﬁ%g?dependenﬂy selected

from hydvegd@l or €4 lMiry1)aRd arhiessim ;'dld Cq;aﬂlb,d) &y@ﬁtmhallyfﬁabﬁm& ol yhe or
as bo |yl d. Ga | - -, WD 2Q08/ Q0224

mmore B PREF BTGB Rk 2 9" D 813 s B Ry ehegsiu s 0, T or

2; carbocyclyl -R24- and heterocyclyl - R25-; and wherein

R19 and R20 independently of each other is optionally
substituted on carbon by one or nore R26; and wherein

o) a t
Tis Isé‘lecr%%dgfg%rﬂ Iﬁg&%g&y ona%lw @23 %L 1{ g e%gp LE| %ﬂ(érm}bocyclyl
-Csa8leflieat¢recy ciyl orarti2 yclyband heterocyclyl wherein R” may be optlonally

substituted on carbon by one or more R*’; and wherein if said heterocyclyl contains an

-NH-moiety that nitrogen may be optionally substituted by a group selected from R,

RY and R” are independently selected from halo, nitro, cyano, hydroxy, amino, carboxy,
Cisalkyl, Coealkenyl, C;salkynyl, Ci.galkoxy, Ci.¢alkoxyCi.salkoxy, C;.salkanoyl,
N-(Cy.galkyl)amino, N,N~(C;.¢alkyl),amino, Cy.¢alkanoylamino, N-(Cy_alkyl)carbamoyl,
N,N~(Cj.¢alkyl);carbamoyl, carbocyclyl, heterocyclyl, carbocyclylC)salkyl-R*-,
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R22, R23, R24 and R25 are independently selected from

-0-, -N(R28)-, -C(O-, -N(R29)C(O-, -CONRS30 -
WO B{08pe2245 SO2N( R31) - and - N( R32) S02-; wher ei n RZBSIR287/000621

Rao R31 and R32 are independently selected from

hydrogen or C _6alkyl and s is 0, 1 or 2; 10 R21 and

R27 are independently sel 8Bted fromC1 6a|ky|

Cl _6al kanoyl, O _6al koxycar bonyl, carbanoyl,

N- (Cl _6al kyl.)car banmo N-(Cl1 6alky arb nDyI
heteroemlbl&‘&y@kxl 2 e&rb?weﬁféwy and herogug s SarpoEphpin R and

%in mﬁenéaiuwf@%he&my& btlona %eaao@erduteara,q cBBRYY S P

erel n"R21 and ependent y of eac
and whereingfi sdidl ;xetsn@bwlyltoanemsan -NEroistythatonicogsn 1m®n%8

nd, .15 ar@7.i ndependently sel ected from
SubStlﬁlé dby 3 grop% se%cteﬁ 53al kyl hydr oxy,
-Cl 3a|ky|nethoxy, -Cl _3al kyl et hoxy,
Sal kyli sopropoxy, hydroxy, trifluojs hoxy,
R, R KT Lo a2 b b9 -OoaMibesty 1 Ome IEEDE O

-c<0)wkmar§z®bs~, RBLRE).- @MW(R”)%QJ %E@MZS 169 gt w4 R

thoxy, acetyl, acétoxy, nethyl’amno,
are mé@ﬁ@yﬂ@@y rsdectﬂcbfrdmrfwmgleam fosalidil endhs/is Qi An2;
met hyl t hi o, ethylthio, nethylsul phinyl, nmesyl,
et hyl sul phonyl, net hoxycar bonyl , ethoxycarbonyl,
R* a Nv ! diedihtiaplesdtngii aetegtbctﬁbm@l}gankgl an@hlkdneylecwym@carbonyl

carbalf e N1 e R g erorpD cigreh . REpageis -

C. 6a1 1cﬁbba/511y1 %ﬁ Akylﬁet@faw&%gQeﬁ@ﬁpinqlpﬁ&lﬁm@ﬂﬁyp%e%tn R*! and

- ai ns , Wherein al o or "cyano :

R mé@m@é@mb/ Qf@@@mhﬂgs erficaal)y erhstigtedenaarhen by oge gr more R*

and Wherein R2 is halo. 6. A conpound according to clalm
5, wherein R2 is fluoro. 30 7. A conpound accordi ng
to any one of claims 1 to 6, wherein R3 is sel ected

R gl R HBP st RO AT EOMILGh SR Ay, et Ky DR

-C;.;20808680:87 48, RE\1#A90-0, QNRGR:b ro?@xys @y&&oﬁwtﬁﬁﬁd/@hﬁé{ho@y
heterocycly1 S optlonall i tuted one or nore
trifluqyepthyk gy, carbexy; carbrmes Wyptowlpélﬁ@pbémy 1gthyl,

cycloéil%g L}i&%&bugﬁ,fnéhv\g%’;g ngf%&gp Elgelt%ﬁ’_ e o%ﬁ&%’nﬂg@ %tlﬂrgammo

dimetirglainérog dxeﬁﬂﬂmm«z,ynéﬂyylth@ et}A(lnhmnpxeﬂxyttu};)bmyt anasgl,t 0 any

one of n11 to wher ei n -t et rahydr opyr anyl
cthylioqy, BearyrsRyh ST ooy e O A S SR E 2nd
heterdcle OwBAYInGAR cafboEydé 62 HetdrbcyRle WBti@Ialy Ribstifutedt by halo,
methyl, trifluoromethyl, cyano or ethyl.
4. A compound according to any one of claims 1 to 3, wherein R? is halo or cyano.
5. A compound according to any one of claims 1 to 4, wherein R? is halo.

6. A compound according to claim 5, wherein R* is fluoro.

7. A compound according to any one of claims 1 to 6, wherein R is selected from a 6-

membered non-aromatic carbocyclyl or a 6-membered non-aromatic heterocyclyl, wherein
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tetrahydropyranyl. 11. A conpound according to any one
of clains 1 to 10, wherein R4 is Cl. 3al kyl or

w@lo8had2eml kyl , wherein said C _3al kyl or Cl_3pei/oEdory 600621
is optionally substituted with one or 15 nore ORB
wherein RB is independent]ly selected from hydrogen,
Cl. 6al kyl or C1. 6hal oal ky%l. 12. A conpound accordi ng
to any one of claims 1 to 11, wherein R4 is Cl_3al kyl.

. 13. A compound accordi ng. to, an e of clai 1to 12,
said cepifisy iy HOTRFtorecysI FyAptionslly spystttied B pRt sram e Coloa PO o
trifluofd¥ettfX ,@I_ghgioai odclandB, wherein Ais heterocyclyl;

erel " sard heferocyclyl is optionally substituted on
carbon by one or nore Rl and wherein if said

s AP RRRFLS Yy PR Ly TRl K B 4

membéedpedyagcor ding to claim 14, wherein Ais
4-pi peridi nyl, 4-tetrahydropyranyl, 3- pyridyl,
4-pyridyl, 5-pyrimdinyl, 4-isoquinolinyl or
i ' the - SRR I Fh&Bintto 188XetROd®pyranyl or
0 o B IS na e R aebyrany
4-tetrabpdiopyipnyly| ; wherein said carbocyclyl is optionally
substituted on carbon by one or nore Rl. WO
2008/ 002245 PCT/ SE2007/ 000621 82 17. A conpound
10. A aqagswidngedrding taiomnd Gne vheriei hte@ivhersmRAisoRat i ¢
carbocyclyl is cyclohexyl. 18. A conpound accordi ng
tetrahyqgopys; yg'ne of clains 1 to 17, wherein Rl is Cl1_3al kyl,
wherein 5 said Cl_3alkyl nay be optionally
substituted by one or nore halo, 19. A cpmpound
11. A geroprunidrigearding [t ans o, of wlitpel t0 1 whereipRhip|Ci3ailyl of

o . . ! . .
C.naf IR ASERE D10 €y SR BRI, b s o o
more OBfpohemein RE domdepegdentlysklatted BOm hytdeygenCiRAlkiykor Cighaloalkyl.

trifluoronmethyl. 22. A conmpound according to any one
of clainms 1 to 17, wherein RL is selected froma 15

12. A 96pSyrdRRedRding 28 anyPorkUTRRIAS | 8¢ ENfiefdn Rbisal,ahllyR2,
wherein R6 is selected from-0-, -(CH2)pN(R15)-,
-C(O-, -C(0)0-, -N(R16)C(O O and (-CH2-)n 20 24. A

(V]

13. A%grgﬁ]&ﬂgl?ac@@?%rﬁ% g:%( ﬁ%sc?l_c’?z@il% 23 1YRELRIENRRE ﬂl&hﬁ?l ect ed

14. A compound according to any one of claims 1 to 13, wherein A is heterocyclyl;

wherein said heterocyclyl is optionally substituted on carbon by one or more R! and
wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be optionally

substituted by -R>-R".

15. A compound according to claim 14, wherein A is 4-piperidinyl, 4-tetrahydropyranyl, 3-
pyridyl, 4-pyridyl, 5-pyrimidinyl, 4-isoquinolinyl or 2-pyridyl.

16. A compound according to any one of claims 1 to 13, wherein A is a non-aromatic
carbocyclyl; wherein said carbocyclyl is optionally substituted on carbon by one or more
R
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-C(O- and (-CH2-),,. 25. A conpound according to

claim23 or 24, wherein R6 is (-CH2-)n and nis O or
wa200880265 A conpound according to to clai m 23PCI/SE®W)7/000621

wherein R6 is -(CH2)pN(R15)- and pis 1. 27. A

conmpound according to any gne of clainms 1 to 17,

wherein R5 is selected from- C(ONR9)-, -S(Oz-,

-C(O-, -C(0)0- and (-CH2-)m and wherein mis 0 or 1

and wherein .zis2.

30, .28, A conmpound accordj ng to.
17, ACqaamming SRR i1 |6 VDeRBCPR R SR e ety
Cydd&g,) - ¢(0)0- and (-CH-)m and wherein mis 0 or 1
wherein z is 2. WD 2008/ 002245 PCT/ SE2007/ 000621
83 29. A conpound according to any one of clains 23 to
2 h ., k
15. Gyl B} ol A S ik (017 WSRO 5 st Wheren
said Cafaligt ynabr)ble oatichallystiestiotgdhyydne onmerehaloR7 may be
optionally substituted on carbon by one or nore RZG
and wherein if said heterocyclyl contains an -NH
19. M&irﬁﬂdﬁn&'ﬁ@éorﬁihg kPG IR WheRiOR isemahyly 5 substituted
by a group sel ected from R21. 30. A conmpound accor di ng
to claim?29, wherein R7 is Cl_6al kyl, heterocyclyl or
20. &£ @(;rgrgoq%lﬁlax OI'dl\ﬁAg & Qhith I }’elrpﬁl 8@1 35’1@{]"! dupsttiRa bi | 'bHé §Cmore
e or nore 0; wherein if sa
hdoheterocyclyl contains an - NH nnlety t hat nltrogen may
be optionally 10 substituted by a group selected from
R21. 31. A conpound according to claim 30, wherein R7
21. A Sorhgqufd bisyokding 32 cla#n cowietsdRABarfdb0methl.cl ai m 31,
wherein R7 is nethyl. 15 33. A conpound according to
claim14 or claim 15, wherein Ais not substituted.

e & from a
22‘%eté@%@@ngﬁaﬁg%gg%@%%ggc%?n§&ﬁgylfﬁw§%$% ﬁgféggcyclyl
gun@rR.B}bocyclyl is optionally 20 substituted on carbon

by one or nore RL and wherein if said heterocyclyl
contains an -NH noiety that nitrogen may be
23. ARbIPARdl ¢ cordbigtth tlatred2, byheteig RO me}e@&d%m ¥4 h the

80 that said carbog henyl; Rl is
'(CPE&M& &e-¢(Hm- OB R, 3/%295% G@Hﬂgn and a group
-R6-R7, wherein said Cl_3alkyl is optional l'y

substltuted by one or nore halog; 25 R2 is halo 5
24. A compound according to claim 23, wherein R” is selected from -O-, -(CHz)pN(R )-,

-C(O)- and (-CHy-)s.

25. A compound according to claim 23 or 24, wherein R® is (-CHz-), and nis 0 or 1.

26. A compound according to to claim 23 or 24, wherein RS is -(CHz)pN(RIS)- and pis 1.
27. A compound according to any one of claims 1 to 17, wherein R’ is selected from -
C(O)N(R®)-, -S(0)z-, -C(0)-, -C(O)O- and (-CHz-)m; and wherein m is 0 or 1 and wherein

z1s 2.

28. A compound according to claim 27, wherein R’ is selected from, -S(0)z-, -C(O)-, -
C(0)O- and (-CHj-),,,; and wherein m is 0 or 1 and wherein z is 2.
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R3 is a 6-nenbered non-aromatic heterocyclyl; R4 is
Cl 3alkyl; R5 is selected from-S(0Oz-, -C(O-,
WO g{o®pa24and (-CH2-)m and wherein mis 0 or 1PEFEE2007/000621
wherein z is 2; 30 R6 is selected from -0-,
-(CH2) PN(R15)-, -C(O -, and (-CH2-)n; wherein R15 is
sel ected from hydrogen oB3Cl_6al kyl and wherein said
Cl_6al kyl is optionally substituted by one or nnre

R19; and wherein nis 0 or 1 and wherein p. is 1;
29. Azempmz@d%wgme@mm@w 23 tg28, wherein Belsééleé@dffﬁf’mn

e A R b ST

heteravlyelyk iwheRin Rhmapde optiomatipktilystistdisin Ctathoadaymnemammm %IYyand
d het

wherg s el e e oy Nhanola b Jutpata e otinally

mbﬁﬁﬁ&i@ﬁagk)Bsubakaﬁﬂﬁﬂ&{by a group selected fromR21; 5

and are i ndependently selected from hal o,
cyano, Cl.6al kyl, C1.6al koxy, N-(Cl_ 6alkyl)am no,

30. A %Ef%:cn ng‘@ I ’2%2%5‘9 éﬁig'é% en?ﬁ' ?§5§&?§@E%/Ler

carb opg:lyipwhcmml R’ ym&subgwpttomlédsw stitotad bo nalbyn byl en@ or mmneeR

WhereSu% llfesgltd?%%qr?cgﬁf %g?rgalllg%ln}gﬂ-ﬂ het r OC EZ lga%l}rs

substiEbOYY a ghebeelocyd Femard. 10 met hoxy V\,her ein said
carbocycle or heterocycle is optionally substituted by
hal o. 35. A conpound according to claim 34, wherein R2

31. Al ®rdpbBf Rcordfhg 16 EARBOMRIR8G ANt ¢l ai m 34 or
35, wherein R31s 4-tetrahydropyranyl.” 15 37. A

compound accordlng to any one of clainms 34 to 36,

[ el t Q nd according to
32“ASQ§P§P%P% éﬁg %%£31'%ﬁgggggcgggﬁvﬁerein sai d
heterocyclyl |s optlonally substltuted on carbon, by

one or is Cl or, a R6- R7,
33. Agogparnf %cgprdiﬂtglt0§éalwﬂ Frelppd et owqr%}ﬂé Wog abstivfedy od

by one or nore halo; R2 is halo; R3 is a 6-nenbered

non-aromati c heterocyclyl; 25 R4 is Cl_3alkyl; R6 is
34. A-@mpowird accpiding togledm 1, wherein

A is heterocyclyl or carbocyclyl; wherein said heterocyclyl or carbocyclyl is optionally
substituted on carbon by one or more R' and wherein if said heterocyclyl contains an
-NH- moiety that nitrogen may be optionally substituted by a group -R’>-R’, with the
proviso that said carbocyclyl is not phenyl,

R! is selected from Cjsalkyl, a carbocyclyl, and a group -R®-R’, wherein said Ci.salkyl is
optionally substituted by one or more halo;

R?is halo;

R? is a 6-membered non-aromatic heterocyclyl;

R” is Cysalkyl;

R’ is selected from -S(0)z-, -C(O)-, -C(0)O- and (-CHj~)y,; and wherein m is 0 or 1 and
wherein z 1s 2;

R’ is selected from -O-, -(CHo),N(R")-, -C(0)-, and (-CH,-),; wherein R' is selected from
hydrogen or Cy.¢alkyl and wherein said C;.salkyl is optionally substituted by one or more

R': and wherein n is 0 or 1 and wherein pis1;
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R7 is Cl1_6al kyl. 39. A conmpound selected from 30
5-Fl uoro-4-[2-nethyl -1-(tetrahydro-2H pyran-4-yl)-1Hi
wWOor@ana245- yl ] - N-pyri m di n-5- yl pyri m di n- 2- anPCESEMEI/000621
2008/ 002245 PCT/ SE2007/ 000621 85
1-[5-({5-Fluoro-4-[2-nmeth - (tetrahydro-2H pyran-4-y
[)-1H i m dazol -5-yl] pyri ‘éll n 2- yl } am no)pyridin-3
-yl ] ethanone;
5- Fl uoro- N- ( 6- msthoxyﬁ)yrldln 2-yl)-4-12-nethyl-1-(tetr
7is sglopied drop-hysiypsen. Graplky. IQ;J,alkylcarbocyclyl -C;4alkylheterocyclyl,

carbo%))@‘,éﬁi 8%(?%&% %/}Lfl {vh&}zﬂ' R (rﬁaﬁgac}}?larrleglyfﬁpstltuted oy carbﬁ)n li one

or mord Rf8zavld-veheydid 1ﬂ‘da1[dﬂmeterocycly1 contains an -NH- moiety that nitrogen may

be opongly BRI i gt TR EE ) T [ o met iyl -

R and(RZébfeam%émeﬁﬁ’y P& Aok IhhtoléYano, Cgalkyl, Cyealkoxy, N-(C,.
i m dazol rlmd|n2amne

salkylipnEne, gy, &f=(K- e FRBRyFPacHE Il adhejeracyphlpad Aghergin Ri end
R*® 1na%ﬁég &é}ﬁlﬁ’dggéqhacﬂhe% 39 J);zslo;lﬂy Sstituted gn ’gflrbon by Xne or more R*;

dazo pyrim am ne;
1s[C26atkadwlerheteeryelyi,ahsldro 2H— pyran-4-yl)-1Hi m dazol -

R* is sgllet}tﬁ@lﬁr W]hépo nol ICgéélkgl ,gl%})ﬁlp({ g {i'ap{ﬁ |he§erocycle and

methox§} whesralmdma&ucﬁyé a{rheeﬂerwy)ctewopﬁmﬁag ehbshtuydd bnyaﬂcﬁ (pi
peridin-1- ylnmethyl)pyridin-3 -yl] pyrimdin-2-am ne;
15

- - Sk 4 -1 Andi “1-yl hyl i

A SRR i 1) ot
(tetrahydro- 2H|- pyr an- 4-¥I ) - 1:;!—: m'3|dazo| -5-yl ] pyri mdin-
2- .5 -FlLuoro-4:[2;5 - 3. )

36. ASpPgp i ePens é’%ﬁi‘ TR gt

6-[(4 pyrlmd|n yIplp era2|n1yl)rrethyl]pyr|d|n3

-yl rimdin-2-amne 5-Fl u
37. A[C@@B? RIS At PRA 9%9%1%?? i 36 mlr%Bhgﬂn}wﬁwll di n- 3
1)-4-12 20
rrgt%} | - [ -(tetrahydro-2H pyran-4-yl)-1H i m dazol -5-yl ] p

38. Aycpmpmmdfﬂcgordmgﬁ@ claim\, wherein
Ais h{e% éc&zllgﬁ\% ngl[nfaldzi} Eer?czyﬁ 1s optlxne)lf'r%u@dnltga/ roln%lar on, 3@7 (;ne or
moreRt‘et rahydro 2H— pyran-4-yl)-1Him dazol -5-yl ] pyri m di n-

Ris G Bgz%r TR rﬁr o Wﬁlﬁ{ﬂm FiUCyaliet Ay PpyPtienaly subsifuted by

one of Rofd #4@J;0- 4- [ 2- met hyl -
(t et rahydr o- 2H pyr an- 4- yI) 1H i m dazol -5-yl ] pyri m di n-
R? 1slza1am ne; 25

| -yl t hyl di n- 3-yl
s y'gir%nl%‘t%?% fg Ji!)ﬁi&g%pﬁt&?&cwlgt r a%y?j:rg 2I¥I- ]pg/?/;ln I4nyl )yl}
R*is Epdaliiyttazol -5 -yl ] pyri m di n- 2- ami ne;
R® is -O-, or -C(O)-; and

R’ is C.qalkyl.

39. A compound selected from:
5-Fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-y1]-N-pyrimidin-5-

ylpyrimidin-2-amine;
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5-Fluoro-4-[2-met hyl -1 -(tetrahydro-2H pyran-4-yl)-1H
m dazol -5-yl]-N-[6-(pyrrolidin-I-
wQ@ kewenbR2ly pyri di n- 3-yl ] pyri m di n- 2- am ne; N[ 6PCT/SE2007/000621
[ (6-Chl oropyridin-3-yl)nmethyl]am no }
met hyl ) pyri din-3-yl]-5-fluoro-4-[2-nmethyl- 30
1- (tetrahydro- 2H pyran-4-$9) -1
H i m dazol - 5- yI]pyrlmdln 2-am ne;

y

5- Fl uoro- 4-[ 2- et hyl -
1-[5- ({ifmcaﬁiamlmhlp{yqt@hycko% PRl AE g midazotJ-yNpyrgnidn-2-

t hyl ridin-3-yl rimdin-2-an ne;
el R R H ) Xob0Y) 000623 86 B i uor o- ko
5-Fludr6-N- (&mﬁﬂm&mﬂm@wbdﬂl [2-thethly)- tgtebryhstdoy-2 HepymarB4-yD} HAk- [ 2

dro
1m1da§cﬁ I&ﬁm}f % i ni dazol - 5-yl ] pyri ni di n- 2- ani ne;

5-Fludrd=4-{2-heth{f BielratBidRy- A VIH-ithidazol-5-y1]-N-[5-
-(t e'f{zr ahygr o(ZH- pyr an- %ltzl-l m dazol - ]yl ][pyrl m di n
(tnﬂuorognegyhl}}l)pyrld1n—2-yl]pyr1m1d1n—2 amme

Fm@%‘[z\g&% F)éfﬂ}’%y?ldﬁ’l YL Py ReEhIPs-SpYlIEA YANGY. S
imidag@-5-yIpyEinidme2-dmin2; net hyl - | - (t et r ahydr o- 2H pyran- 4-yl)
5 Flucéirjrc}]-}_]?-l(g%‘n B%ﬁ}%%ﬁ&h%{z]]y%{—k%}n}%{h% %_(%ln}ahydro-ZH-pyranA-yl)- 1H-
1m1dag@n519m1§5&ﬁﬁy1ﬁ1].pymﬁgl [ d| n 2-one; 5-Fluoro-4-[2- rret hyl - |

et rahydr o- 2H pyran-4-yl)-1Hi m dazol N]
-Fluqfrg ét E24me yl-1-(tetrahydro- 2H—pyran 4-y1)-1H-imidazol- 5-yﬁ/~ -[6-(morpholin-4-

ylmetﬁ?’laé}ﬁ_d%r?gm]%}éﬁﬂlﬂggﬁ- k;ﬁ'?eﬂ_ (1{y| ) met hyl ] pyridin-3-yl}pyri
5-Flugror-[Romothyl-| Zietraltshiyd-2A-Liyrat 4-ahyld-omidieqhyir dhNGy(biperiing 1 -

yimetfRE s Sk RS ey 2 Y1)

-Flu@b@tfr{ar[yx:lmeﬂlyr-an &azyﬂ)emat-B}Mhm)eﬂm]p@]idiﬁ-apﬁmt[mméthﬁrl N-
etidin-1- 5pyr| din-3 -yl] -5 -fluoro-4-

(et gEhgAran-fo ) Vb s e

-FluaﬂoM ilﬁquemryrg ?ﬁ%{a}gytdyhé bﬂﬁfr%&ér?ogly o ggﬁl Nt {6{5(4

pyrm’mthAylp@emmhlyygmethyl]pyndln- -yl}pynrmdm 2- amme

5-Flud g{ﬁa(ﬁ 2?’(%’)1% %metgg{y%]etﬁyl%y}rollgk in-1 -ylﬁjaztgyl}gyrﬂnll @-ylj L [ﬁj I n-
methy1{1[- @ﬂfal{h%dﬂﬁuzfg?ﬁaﬂ—ﬁfﬁ) mﬂflﬁﬁcﬂa;z&}-ﬁ-tyqpij@hyﬁh{ -a3theyr an- 4-y
N-(6- 4 Ay Greray Y BN R TR o) e ey} s
(tetra].’i;‘%iréﬂ-@HQ;?1 Van-b47 1)Uﬁ¥Jﬁ¥ida§bl 5~ %lkynmldm 2—am1ne

dr o- pyr an-

[\‘{ {!D' i m dazol WEA
N-(6 I Disheit et - o Sy 5 Gptoet (2 metyl-1-
Iﬁ@ r Lan- 4- yl)-3Him
(tetra%sgdzrg 5?-'1053&?11 4 ri mlgwazé Sqﬂiﬁjn%gﬁgpyr h- 4- yl - am ne;
N—{6—1[(@54—D31110y¢p114br(d{15}-fyl)mat}gfl]ﬁyl{uﬁnmeyl&l-)ﬁl-ﬂlhoro 4-[2-methyl-1-
- (1 etrahydrog- yran-4-y 1H-im dazol - 5-
(tetra};]/ﬁ‘%;ﬁa W%; %yi)}_w glﬁ?‘ﬁo% blﬁlﬁ’éﬁniﬂﬂﬁnn%ammecar boxyl ate; 5
-FlumFoL Brethyl-2-(@RbRE0-2H-pyran-4-y1)- 1 H-imidazol-5-y1]-N-[6-(pyrrolidin-1-
?a ygro(ZI—l-E?gan 4py ) fl—)l-l ml%na%o y3]/| ][.l\g-pzt etlruz:l
ylmeﬂiyldmldzm-l-’» -yihlpymi %a)ﬂpy% m di n- 2- ani ne;
N-[6-({[(6-Chloropyridin-3-yl)methylJamino} methyl)pyridin-3-y1]-5-fluoro-4-[2-methyl-
1-(tetrahydro-2 H-pyran-4-yl)-1H-imidazol-5-yl]Jpyrimidin-2-amine;
5-Fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-y1]-N-[6-(1,4-
oxazepan-4-ylmethyl)pyridin-3-yl]pyrimidin-2-amine;

5-flu
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25
N-(1- Acetyl pi peridin-4-yl)-5-fluoro-4-[2-nethyl-1-(tet
WO avgdon42H- pyran- 4-yl ) - 1H PCT/SE2007/000621
i m dazol - 5y|]pyr|md| - 2-am ne;
N- Cycl ohexyl - 5-fluoro-4-[2-nmethyl -1 -(tetrahydro-2H pyr
an-4-yl)-1Him dazol - 5- yﬁ?pyrl m d| n-2-amne; N-(1-B
enzyI pi peridin-4-yl)-5- quoro 4 [2 nmet hyl - |
tetra4ydro 2H pyran-4-y
5-FlugrailVtA6-4( @e@apmwmﬁﬂul-ml)@@ ]méndm- -yl}-4-[2-methyl-1 (tetrahydro-

o b BERRE ot v (2 ety

(1-{[5- qfsefamb-csgzymgaqhym (e kityd®- AFpyE- W)amﬂﬁmamzzmsﬂjpyﬁmidin-

PCT/ SE2 2- et hyl -
2-y1}angip 3%4‘81 @Plgﬁ“ n);’riifr&?%lb"i“]ﬂ[l’daggl 5. yI] N[ 1-
1-[3( [ShGBWI&S‘rSWHZ)IﬁétBﬁEI dbmﬁdwj@&tdﬁlﬂyn =1 2F-HAR]-5-

enzy {5-fl uoro-

yllpyrizpidit- Q%W@O)pw@w%ﬁh%etwl} ar&lﬂo}nmy&]mnolsdmd one;

R TR S L
pyrro}h@ihflh_rlpipetidiaﬂyyibmetﬁm;py]ﬂ_am-zjrl})plyylmldm— -amine;

sl EhsiaZat 2[%3 'ﬂﬁg;%%ra U AR 1)1 Heimidazol-5-yipyrimidin-
-yl}mﬁﬁls)p»yﬁbmdx-sa}]&b&w(taﬂaalﬁdwmmylmed@z)@lhm@]pry}bdnemwﬂé 1-

henyl sul f on pi per
N-[6- Zeraélﬁzw&reﬂth ¥1§‘1ﬁr3p1é‘ﬂﬂ5cﬂ%’l‘2r4§[51m@hﬁfltbﬁ?t@hxdl[oz’fﬁﬁﬁarw’"
yl)- lH-lﬁud'a,(: azo?ﬁwgﬁlﬁmzi_lalﬁﬂﬁean 4-yl)- 10

yl | pyri mdi n- 2- ami ne; and
N-(6- G[Em;d(@rmeth}@thyé)am@mbthyl}pyr1d1n— -yl) 5- ﬂuoro-4 [2-methyl-1-

n i -5-vyl N- 1-
(emabr{ch o AN AT ek bl £RR s > YT LN LY
({[5- (E{S-ﬂ'*ﬂtﬁﬁo-bé{sanﬁhylal @étﬂahm@em pgahlayylag eripiiéob5-$8brimidin-2-
rmaceutl cal formul ati on

t.her
yl}anggcﬁﬁyql@p@gylggetgﬂﬁrg@o RYPEHiEent a therapeutically
{5—F1§c§rf>§1‘2f2'-1¥1€ thg13! g@&alﬂzﬁr@pﬁ&{f@WﬁHé&%&gﬂ LNG11 49 riAfi¥n Qn;fi} of
clains 1 t0 39 in associati'on with phafmaceuti cal
isoquimobegtdistingngxci pi ents, carriers or diluents. 41. A

(5P QPR e Tt Bt AL G PR byl

pyridinrd-ghymiee of claims 1 to 39 |n t he manufacture of a

ert B A g BT - Uaoh B y g o n Agiazol-s-

yl]pyﬁin'ilﬁﬁ—@ v alﬁﬁoﬁ%erﬂﬁ@-lo‘farﬁ) Eﬂi’@ound as defined in any

alrrs int erranufacture of a
5-F1uoro—4 [2-methyl-1 (tetrahydro-2 H-pyran-4-y1)-1H-imidazol-5-yl]-N-(tetrahydro-2 H-

pyran-4-yl)pyrimidin-2-amine;
N-(1-Acetylpiperidin-4-yl)-5-fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-y1)-1 4~
tmidazol-5-yl]pyrimidin-2-amine;
N-Cyclohexyl-5-fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-y1)-1 H-imidazol-5-
yllpyrimidin-2-amine;
N-(1-Benzylpiperidin-4-yl)-5-fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-y1)-1H-
imidazol-5-yl]pyrimidin-2-amine;

N-(1-Benzoylpiperidin-4-yl)-5-fluoro-4-[ 2-methyl-1-(tetrahydro-2 H-pyran-4-y1)-1H-

imidazol-5-yl]pyrimidin-2-amine;
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medi canent for prevention and/or treatnent of
cognitive disorders. 44. The use according to claim
wa 3osmeeei n the cognitive disorder is dementiBCT/SE2007/000621
Cognitive Deficit in Schizophrenia (CDS), MId
Cognitive Inpairnment (MCl), Age-Associated 30 Menory
| npai rment (AAM ), Age- Relggt ed Cognitive Decline
(ARCD) or Cognitive Inpairement No Denentia (ClIND).
VO 2&)08/ 002245 PCT/ SE2007/ 000621 88 45. The use
S-Flugrastiarsgt--Etahydra 2 - a1yl - tifdmilagelas wll A6 1-
i :efi gt i 01 SChi.: hreni a. 46. The use
(pheﬁg%gﬂyg%ﬂrf])gn% 4(:?1211?}’%112%1,11%0\/\%2%18% the denentia is
Benzglss 6 fncaet dvii2 trhethideir- (6 trabiy ddol 247-pyBntdaylyl #-ipaddrol-Hgi es.
L. IThe .use. according to claim44, wherein the
oyt R B Pt B 2 CFTD)
5-FlubrooNt [ Di(ertdgtsal foka) i idm-Pat] ki-I2s0eth$l- Ty e gaKydid B} pyran-4-y)-
.progressive, supranuclear palsy (PSP), Pick's Disease,
1H‘“ﬁldé%ﬁ%ﬁﬂ Yéﬁmlélnﬁ‘%@%'e, corticobasal degeneration,
5-FlubFA4UR Me&y%@(@‘cﬁhﬁlirb@]fﬂﬁ%aﬂl@ll)l1195111%%05-%71%N~L11—
pugi I'i sti ¢a. 48. The us€ according to claim 44,
(phenyiratenyl)ripreidite Aehlpydmidéin-Mapties; mer ' s Di sease (AD),

' . V lar d i Par ki.ngon,
- R B L B BT B S B e -
1 H-imidbol45ey§pyboimad i@ -alnW; abdment i a, Hunti ngton's Di sease,

15 otrophic lateral sclerosis (ALS), nmotaor neuron
>-Flugg %‘Z’gg'@féet}{%ﬁﬁﬁﬁ a@i"ﬁ'ﬂ%ﬂf@frﬂn‘ﬁ -g’béﬁHgmlcg]zgleSggﬁ-l%El- prion
(rift GRS DBipeiGin-APgBAGACSARAEN L0 cl ai m 48, wherein

the denmentia is” Al'zheinmer's D sease. 20 50. The use
as a figebBpeTigPhagmedentivally 8ccoptblegelt theieofuse is in the del ay

of the disease progression of Al zheiner's Disease.

51. Use of a conpound as defined in any one of clains

40. Alphaom@@ufical fdreuimion tamprivieg afactive mgehidmie tHerdpetitically
reventiop and/ or treat.nent of attention deficit , . ,
CHRCHYSBHULF Of ABBYLOURL pEFRITiEm o 298 0&810? Rt | petode Arspriagon with
pharfd S@MicA8Y atAPHBle QREipahise6drtivg oflii@inder s. 52. The use
according to claimb51, wherein the affective disorders

are Bipolar Di sorder including acute nmania, bipolar
' ' [ Ce, ] . sive
1. AGPRSRRY Acr Rk A R GPHERRER 2o TBL Bl i ARG Y
depression, nood stabilization, schizoaffective 30
42, %%g%%g%%ﬁ%ﬂ% Y gﬁ%ﬂdn S@%?x%é%%gf;ﬁaqlg% 1 t8r39 %}/ﬁlteQXaTugbturVg)f a
medicament for prevention and/or treatment of conditions associated with glycogen

synthase kinase-3.

43. Use of a compound as defined in any one of claims 1 to 39 in the manufacture of a

medicament for prevention and/or treatment of cognitive disorders.

44. The use according to claim 43, wherein the cognitive disorder is dementia, Cognitive
Deficit in Schizophrenia (CDS), Mild Cognitive Impairment (MCI), Age-Associated
Memory Impairment (AAMI), Age-Related Cognitive Decline (ARCD) or Cognitive
Impairement No Dementia (CIND).
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53. Use of a conpound as defined in any one of clains
1to 39 in the manufacture of a nedicanent for
w@e@seoidn and/ or treatnment of Type | di abet eBCT/IE20€7/000621
Il diabetes, diabetic neuropathy, alopecia,
|nflannatory di seases or cancer. s 54. Use of a
conpound as defined in anyﬁ%ne of clains 1 to 39 in
the manufacture of a nedicanent for prevention and/or
treatment., of bone related disorders or conditions in
5. Thgmse pecording tomham fds wherel the AiseAtA & Gagnitste Defisitin any
Sdu&gﬁﬁgﬁ.clalns 1 to 39 in the manufacture of a 10
nedi canment for prevention and/or treatnment of
osteoporosis in mmmals. 56. The use of a conpound as

f
6. et St R BB At B  webdat R pop orite

Mngépmhmmg@m |n nannals. is 57. The use of a conpound as
defined in any one of clainms 1 to 39, in the
manufacturing of a medicanent for increasing

47. n@%@héceftﬁnggowalm4%bﬁn1 e QArﬁsntﬁsgﬂmg %ﬁ%&%&d n

marmmal s ., The usé of a conpound in any
(FTDyA&orsptegipatadetnentin Bgkingon’ StTB@er(ﬁ'ﬁDPh@tqgrqasmge s@framiclear

i B EPIEL DL OEESAPPIN G 1 5l A3, B

brainamjeryafTBE) @i demehtid pug@Bstican t he manufacturing of a
medi cament for reducing the incidence of fracture in a
mammal . 25 60. The use of a conpound as defined in any

48. "ﬂi@%s@ﬁcc@kﬁﬁ c:l-alanI43 Qihereth the BeHEHHATQATMEMRD s THEeaSe (AD)
nedi canment Tor enh anC|ng fracture healing in a manmal

Dowig's synpiseme; y/ascadas demeriip, Parkinsgn’s Risease (J?iDa; resten@phelaBo,

d of
prisf0518, BBl OBy b3, MO BRI RS

amyumophc detsrelomgplamosis(Adt ) ametok herase d@easeso(mﬂD;I Qrguztfeld-Jacob’s
adn1n1ster|ng to a mammal, including human in need of
5

disead ot 3198 A56355%5 PCT/ SE2007/ 000621 90 such prevent i on
and/ or treatnent, a therapeutically effective anount
of a conpound salt as_ defined in any one of clains 1

49. ths useaccgulingtorpdaimats, whejsingthe demhentiadnAlabeimar'sddipaase. of
cognitive disorders, conprising 5 admnistering to a
mammal , i ncludi ng human in need of such prevention

50. Thedkoaccordizg wenktim 48a whhieinathe ugd is &l thy delh of thie\diseaso unt

of .a t, conpound as defined in any one of clains 1
progtf’%mnégilglflm%%ﬂﬁgﬁ%d according to claim63, wherein
the cognitive disorder is denentia, 10 Cognitive

Deficit in Schizophrenia (CDS), MId Cognitive
51. Usqﬁéplcﬁ@ﬁom{dmdyﬁnqﬁgl@_any one of claims 1 to 39 in the manufacture of a

medicament for prevention and/or treatment of attention deficit disorder (ADD), attention

deficit hyperactivity disorder (ADHD) or affective disorders.

52. The use according to claim 51, wherein the affective disorders are Bipolar Disorder
including acute mania, bipolar depression, bipolar maintenance, major depressive disorders
(MDD) including depression, major depression, mood stabilization, schizoaffective

disorders including schizophrenia, or dysthymia.
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Associ ated Menory | npairnment (AAM), Age-Rel ated
Cognitive Decline (ARCD) or Cognitive |npairenent No
woeovs032a5 (Cl ND). 65. The net hod accordi ng to BCEHEIM067000621
wherein the disease is Cognitive Deficit in 15
Schi zophrenia. 66. The nethod according to claim64,
wherein the denentia is as2ociated with
neurofibrillar tangle pathologies. 20 67. The nethod
according to claim64, wherein the denentia is

53. Use fn enrengyse af defenrene pay onerfplaime} éntbindhpBrapiacture of a
medicgglgfr?tg%t@ﬁegg{ti%h %gf?/g§/ ﬁ?%é%?, & E}?{? céia%t%g g’géc?ﬂ\ﬁ?abetes, diabetic

neurophtbyrminpeéindkilsnbatendesasenortcanmbasal degener ati on,
traumatic brain injury (TBlI) or denentia pugilistica.
25 68. The nethod according to claim64, wherein the

54. UdeoEatdnapduad Ak abf@icdeh ay BlesFakems { A9 inDaYMmasyREiR B a
vascul ar denentia, Parkinson's D sease (PD),

medigyEepiE RISKENtign and/op Heatmasir bers relagdeisarderapr epndisipgs in
mamiQdi es, H'V denentia, Huntington's Disease,
anyotrophic | ateral sclerosis (ALS), notor neuron
di seases (M\D), Creuztfeld-Jacob's disease or prion

I seases. 30 69, t hod aceardi tQ .cl.aim6
5. Tk ERaR Comboptha (o e B AP SnESF 2P oD 6 IR ffgiicure ofa
medic2aRB{ 0OgR4ntiBEe bh &2 QO ddteorsblosiin nidiemart hod
according to claim68, wherein the treatnent is in the
del ay of the disease progression of Alzheiner's
56. ThHe $8888: cofnboudtl BRAIHREd Bf ardoRY SPELRR PRHO, the RRLIE A ring
of attention deficit disorder (ADD), attention 5
of a mpdfcamient fayipereasing bong/foghaiionde mapapidD) or af fective
di sorders, conprising admnistering to a mamal,
i ncl udi ng human in need of such prevention and/ or
57. The st sfendompauid ey dygfmied ircalyl one ofélhiaat i 1063 %aimthe maafifasturing
compound. salt as defiped. in any one of clains to .39,
of a meglicarprRt TREWRESASAR CRICEHoNY beae Erieamandqgiepdiope foswation fn
mamhkective disorders are Bipolar io Disorder including
acute mani a, bipol ar depression, bipolar mintenance,
maj or depressive disorders (MDD) including
eSsS] 0 i ion :
s8. ERSE S Pl o BB PR e BB L B0, LERD bfflcrgring
of a nibdsdatngnt far inéRasiAg betduathersl darsay énd mamnaihd/ or t r eat nment
of Type | diabetes, Type Il diabetes, diabetic 15
neur opat hy, al opecia, inflamuatory di seases or cancer,
59. THRREY 61 ddenRUAd Bd 8dfBlel NPary®nd of BRHNE 1o 390Gl e ihddufAbinRAe
in need of 'such prevention and/or treatnent, a
ofa mqqlg}agﬁ@mor geélpplpg the incidence of fracture in a mammal.

60. The use of a compound as defined in any one of claims 1 to 39, in the manufacturing

of a medicament for enhancing fracture healing in a mammal.

61. The use according to any one of claims 43 to 60, wherein said mammal is a human.

62. A method of prevention and/or treatment of conditions associated with glycogen

synthase kinase-3, comprising administering to a mammal, including human in need of
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effective anount of a salt conpound as defined in any
one of clains 1 to 39. 74. A nethod of prevention
wW@nwB0e2285 eat mrent of bone rel ated di sorders orPCT/SE2007/000621
conditions 20 conprising adm nistering to a manmal
in need of such preventio% and/or treatnent, a
therapeutically effective Amount of a sal t conpound as
defined in any one of clainms 1 to 39. 75. A nethod of
prevention and/or treatnment of Qst.eoporosi s conprisjn
such QREHETHIOR FBY PR GFABento TRt qpatinally oiTepiig gfogst o gapouid saft s
definfd ﬁva%?tohgﬂfﬁﬁﬁ{sqrtot?;@.eat ment, a therapeutically
effective amount of a conpound as defined in any one
of claims 1 to 39. 76. A nethod of increasing bone
r [ i.Si - p s
63. 44 BeRoP G TR IR Bl B iR A i
admihiseriapeud memhlal, iefifdicg hweaminmeat oftfuclapBemmmpadiod treaiment,

defined in any one of clainms 1 to 2008/ 002245
@ heispaY SRR A DD BDTn 3 » T RERALTH G ReH ik Fagie) Crims 1t
39. cancel | ous bone formati on and/ or new bone formation

conprising admnistering to a manmmal, in need of such
prevention and/or treatnent, a therapeutically

f ' : c F'; I B e
oo B SR G oo, Sl
CogitiveeDeficitde Sshizgphreip (CRS ) ylikdbagnitsedmpaigment AIGR.Mgs |

in d of .such pr N r, A eat :
Assop i ety APy B RSN e aR R e BT B R D) o
Cogii€fd medirbmeNo DBRettia @EDYE 1 to 39. 79. A nethod of
reducing the incidence of fracture conprising
adm nistering to a mammal 10 in need of such
65. ?l;iefer‘éaﬂ&a 9&0?&&?%&%1%1&9@12 WBBlein e 1648 REES A Deficit in
effective anounht of a "conpound as defined in any one
Schizdphohhai. s 1 to 39. 80. A net hod of enhancing fracture
heal i ng conprising adm nistering to a mammal, in need
of such prevention and/or treatnment, a therapeutically
66. Thd Rethbd ecodfdibto ddinp64l Wheeiphe demasiadebisnedted withiny
one of clainmgs 1 to 39. 81. A nethod according to any
neurpiferillsr tanglgingtholeieso 79, wherein said manmal is a
human. 82. A process for preparing a conpound of

formula (1) or a pharmaceutically acceptable 20 salt
67. The mathbd asdovdingodrlainyeh rhereisthe dempriiads Frangetpmperphdpmentia

(FTI{))Q ?féﬁ]?oléérgﬁr?lgies ! eﬁ?s{l.l’ar%}nﬁ)ne? ﬁi&é@@* '[%153}/ Igrio gf.egsii%esuﬁanuclear

palsy (PSP), Pick’s Disease, Niemann-Pick’s Disease, corticobasal degeneration, traumatic

brain injury (TBI) or dementia pugilistica.

68. The method according to claim 64, wherein the dementia is Alzheimer’s Disease
(AD), Down 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.

69. The method according to claim 68, wherein the dementia is Alzheimer’s Disease.
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N, 3RAR(IlI) with a conmpound of formula (I1l1): A Y

(111) 25 wherein R, R2, R3, R4 and A are, unless
wo@rhena2se specified, as defined in claiml; VECT/SE2007/000621

2008/ 002245 PCT/ SE2007/ 000621 93 wherein A contains

an aromatic nmono- or bicychjc heterocycle; whereinY

is a displaceable group; and thereafter optionally: b)

converting a conmpound of forrmula (I) into another

70. ‘fﬁé‘}h%ﬂﬁ ag{?rcg?é f[gucllﬁm(éa ’whe%ir@he H%E‘%ﬁéh{‘g % dRI9P g{e'cﬁ]s%ase
groups; an orm ng’a pharnmaceutl cal'l'y acceptable
progsakibn of Alzheiiey’s Diigedso| ysabl e ester. 83. A conpound
selected from 5-({5-Fluoro-4-[2-nethyl-I
- (tetrahydro-2H pyran-4-yl) -

71. WhnétAbAeERbventivh Ry bd tdathdit f atltion deficit disorder (ADD), attention
yl } am no) pyri di ne- 2- car bal dehyde; and

deficit tigtyf dispsdes - (ADHD rastaffpetive| disorders, comprising administering to
_(tat i} - B yh) - i nd l,- B- :
o m Rt b Y e ot L AR P ens iy
effectivaiamo8it dfla campomaksdt af definvdnin haxconerofietpims 11&32.onpound
as defined in claiml.
72. The method according to claim 71, wherein the affective disorders are Bipolar
Disorder including acute mania, bipolar depression, bipolar maintenance, major depressive

disorders (MDD) including depression, major depression, mood stabilization,

schizoaffective disorders including schizophrenia, or dysthymia.

73. 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 39.

74. 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 salt compound as defined in any one of claims 1 to
39.

75. 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 as defined in any one of claims 1 to 39.

76. A method of increasing bone formation comprising administering to a mammal, in
need of such prevention and/or treatment, a therapeutically effective amount of a

compound as defined in any one of claims 1 to 39.
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77. A method of increasing cancellous bone formation and/or new bone formation
comprising administering to a mammal, in need of such prevention and/or treatment, a

therapeutically effective amount of a compound as defined in any one of claims 1 to 39.

78. 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 defined in any one of claims 1 to 39.

79. 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 defined in any one of claims 1 to 39.

80. 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 defined in any one of claims 1 to 39.

81. A method according to any one of claims 61 to 79, wherein said mammal is a human.

82. A process for preparing a compound of formula (I) or a pharmaceutically acceptable
salt or an in vivo hydrolysable ester thereof comprising the following steps:

a) reacting a pyrimidine of formula (II):

2

R
P
~
N ST ONT UNH,
e
R
4
R 0y
with a compound of formula (III):
Y
(Im)

wherein R}, R% R, R*and A are, unless otherwise specified, as defined in claim 1;
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wherein A contains an aromatic mono- or bicyclic heterocycle;

wherein Y is a displaceable group;

and thereafter optionally:

b) converting a compound of formula (I) into another compound of formula (I);
c) removing any protecting groups; and

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

83. A compound selected from:

5-({5-Fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-y1)-1 H-imidazol-5-yl|pyrimidin-2-
yl}amino)pyridine-2-carbaldehyde; and
2-Bromo-5-fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-y1)-1 H-imidazol-5-
yl]pyrimidine.

84. The use of a compound as defined in claim 83 in a process for manufacturing a

compound as defined in claim 1.



