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WD 2007/ 040440 PCT/ SE2006/ 001116 1 New pyri m di ne

derivatives and their use in therapy as well as the
was@7oi4pyri m di ne derivatives in the manuf act B€ESES00&001116

medi canment for prevention aqd/or treat ment of

Al zheinmer's disease. TECHNICAL FlI ELD OF | NVENTI ON The
Neprppeinidinendénivaei aéesand tlesd €009 UNEStBErdoy Bk el
as |thasuse f 6LepPabifi @Ind SePDViFBELH {6 athy M@Pfy@@ufe of a

me&ﬁé&meﬁ@'ﬂ@i‘eﬁaﬁévéﬁii/@ﬁea@cﬁ/éﬁl trdB6h&2E  of Oalzheimer's
di skasanpceuti ca fornmul ati ons cont ai ni ng sali compounds

and to the use of said conpounds in therapy. The
present invention further relates to a process for the
TECHEREARFIENDAOF GQVERYfdN of fornula | and to new
i ntermedi ates used therein. 10 BACKGROUND OF THE
Thg w@xrrnmnt@ryr@b@@ fto BW t:mas@mws r&femgladcsxaites Basg or a

heehid :
et ot BRI SyE Sk e AT R RTRARE lfheutical
for@@nesndtntadiiag bdid bbniphrede bagithe wid dfisaid dohpot@isah Yerapy. The

domain. GSK3 iIs highly expressed in the cgntral nd

Preprat FyRetion T e /elpiss t%?/ﬁ’foéﬁﬁs fexis pppaiB Py popRamds of formula I -
an@t%\ﬁ%mhﬁﬁuaﬁa&@ﬁs%atﬁe@&gud' ng tau, B-catenin, glycogen
I S synthase, pyruvate ehydrogenase and elongatlon
initiation factor 2b (elF2b). Insulin and growth

f [ j i nase B, which
BAﬁﬁ%&%ﬁ@?@?é?é@hggﬁgggﬁﬁégﬁine 9 residue and
Glyoe dyieHaSkinhse NGRS B4 s&ind/ #8885 End AjeirtiBiRBR dodposed of two
taupat hies 20 AD is characterized by cognitive

lsofpéms (qand lé)htvylhwh@fw@owsbmétm% gengh Quinase highl boaseqlpgous within
t ;

el B S I e R Rl AR OSSR

systamn. ABK B phusph@glates besterdl Baystates itndhdiny @d, f-catbeiny @y adgen.

bSO OB A B L P BT G A i and

grom FRIHO MR 2R OE A Rle B, %fdhrbhn) F{&H&?ﬂ@&% OBR 33 SHLES residue
that are hyperphosphorylated i'n AD 25 brai ns.

andHppeivyatessohoryl ated protein i has lower affinity for
m crot ubul es and accunul ates as paired helical
filaments, which are the main conponents that

Alz%@zﬂﬁ;wstaikeezs@gw)%hmwd ahd taupasmgdses and neur opi |
hreads in AD brajns. This results in depolymerization

ADbF chaetpieaddi @snitiv ﬁ%q%lnpe%&n%rswdiyﬁﬁlgc tippcatdgreurnghdeath,
ne @b b fés ?O P ne:ij'lﬁp E%&uwﬁﬁgﬁ% alngfslcylgg @e@gélﬁs TR §equence

consi stent I seases nyot rophic
of thatesgvahts m@msndaarsmtpkmylam bdmvsdrt«ﬁlmnekmtdda%jco@usymthase

Cg%%d m{? Ior‘it &51 S{losp orylatmg n%tsé ?el&:%lgely pﬁosp‘l"lory?eptes the

microtubule associated protein T in neurons at sites that are hyperphosphorylated in AD

brains. Hyperphosphorylated protein T has lower affinity for microtubules and accumulates
as paired helical filaments, which are the main components that constitute neurofibrillary
tangles and neuropil threads in AD brains. This results in depolymerization of
microtubules, which leads to dying back of axons and neuritic dystrophy. Neurofibrillary
tangles are consistently found in diseases such as AD, amyotrophic lateral sclerosis,
parkinsonism-dementia of Gaum, corticobasal degeneration, dementia pugilistica and head
trauma, Down’s syndrome, postencephalatic parkinsonism, progressive supranuclear palsy,

Niemann-Pick’s Disease and Pick’s Disease. Addition of amyloid- to primary



10

15

20

trauma, Down's syndrone, postencephal atic

par ki nsoni sm progressive supranucl ear pal sy,
wok@mama4®Pi ck' s Di sease and Pick's Di sease. AdPCT/SE2006001116

anyloid-f3 to primary WO 2007/ 040440 PCT/ SE2006/ 001116

2 hi ppocanpal cultures results in hyperphosphoryl ation

of ti and a paired helical 2ilanents- |ike state via

i nduction of GSK3(3 activity, followed by disruption

of axonal transport and neuronal death (Imahori and
hippdehingal cultdres Bisalth m‘hyb%h&zslﬂhoﬂ;&ﬁmnlﬁ @2hd a GBK&Phelical filaments-

preferen |aIIy S neur [ tangl.es a has
ikt Vo 0B OB SRaD Ao P Hou/ep R s B2 REeL FHESRpy and
neupcﬁﬁl Aith @ERKBoR bRt BLbidh. &Y HiSchRine1 28 1579 188C 1 ®A3.55103p 50%

in brain tissue from AD patients. Furt her nor e, K3(3

Pfef?ml@pﬂ}l) la}vblamesmﬁbnlllaratt@ga@ lapd hagleasa §b0W‘Iath@)ﬁC§MQ jrge-tangle

neuiacfr}ls &7 W%%’lc al (éggg g? % gv% an d | ?n\éget%g'd l}}hﬁ)‘%&%%{n ti Qe from

AD%h&Yt@ FPutthédnord, QQ@BB ﬁlﬁﬁph{dryﬁfes pyhsaerdehydragenhsy, alkbya enzyme
ynt hesi s of acetyl choI ine, a neurotransmtter

in tb%glbrmlmwfthwat frshirevents e comyRmYon HIRYBHEGIR afghyl- ﬁa\ﬁe(ﬂoshl et
t

. BSOS sl 4951600 L3S S5Oy Moo B i,

a nandtra:ﬂshﬂler abitvegnitive furetonso Ttius €SP, inlhitioningayaraste beneficial

Acut e Neur pdegener at.i ve Dse G owm
ofFf i A AT O U1 OB RS ARy g fisease
an@d}gm%%_fgf@yed&ol@ggase& role in neuronal survival. The
activation of this pathway results in GSK3 (3
inhibition. Recent studies (Bhat et. al., PNAS
1107 . 1 Al e that GSK313 activity
Ch’9 pic gnd‘fceué%gdﬁ Oggggg%)f%lréal?gg%%g ani mal nodel s of
Grcﬁﬁh fadegasdisad haivadow bf the PI3K Aittghthvwag Iham)&ncshownftd play a key
growt h factor de rivation. For exanple, the ac

fOl%mtI@“{ﬂ%%WV | Bhs eetivalin Gk @adm@y ety (F9kaD inhibition.
Re%’eﬁo S gé}l?? {I?natt &, ap %\?@% 8’? 1 }]@7 AYRE9 500%)? 1hd1g i @@@‘B@cﬁvﬁy 1s

0 occurin ronic a ute egeneratlve
incebaseeias eslhd scdnd anindd] ninelelyer nsurbDd speasretiorParck ian saabral ischemia or
Di sea otrophjc lateral scl.erasi unt.i n
R S S A BB DS B HES SIDREPEOBE g inreased

in fidufHBulnktdblH Mg}omés@ %W&Ieﬁ %ét}i%ofnﬁldngh&%gﬂt Roccur in

apopt08|s inc I's and 1h the brai n at ose
chromisahd achié degeherativthdistasesomciphs SBREIEBT Sﬁa@seﬁmﬂmson s Disease,

hi | d. ful
N Bl SR R Rl b SR TR TcfiBile o
andglgﬁﬂﬁgaﬁaﬁhﬂﬁﬂ-rﬁhm;s ;%Itng?ﬁ{ﬂéeogmfe i ﬁlﬁﬁﬁi?fgéapbﬁ?};ls Bi CBZDIS and in the
sorders are._ cC 1 S | | S S
braabﬁrd@%tb% espite uBe LR RpTL CPLR th ISba blbkragpuld be
eg&? &ﬁaﬂfgge{hg%oﬁeeGfﬁa@(kaegafew&e%ﬁsfes&gs The

ant a
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51lithiumis the narrow t herapeutic w ndow and the
danger of overdosing that can lead to |[Iithium
WO pa0oxu@ad i on. The recent discovery that |ithiBOT/SE2006/001116
inhibits GSK3 at therapeutic concentrations has
rai sed the possibility that this enzyne represents a
key target of [lithiums acdion in the brain
(Stanbolic et al., Curr. Biol. 6:1664-1668, 1996;
Klein and Melton; PNAS 93: 8455- 8459, 1996).
Inhibition of GSK30 may therefore be of therapeutic io
relevance in the treatnment of BD as well as in AD
BWB ) have affective disorders. Schi zophreni a

B1p@§F%1§o§dér§‘é’1@ |cHﬁQcthseﬁ'b@"’iﬁAm<§ EAfdygtd &H@)ré%@ﬁ@ 8piesdef Lithium
tiple cellular procésses, particul ar’gﬁ/q:@urln

hasrbeen aﬂedd@t:eatcﬁﬂrbmed oK dtg Irrmdlsgabétsuml effepin gesiyprategg of

2000 s 5),: 831- nd,.t hat
oA I DRl YDk Ao R phe Rl PRty ] fon o
lith GG Sabion STHY r8€dn$ dlsa'cWeﬁy thbtIgkiivinnihihibats €SK hatttherapeutic
schi zophreni a jnvol ves . neurodevel opnent al patholo

congprgraginng hagrisrd e pessialitydbatithis PRAYIEIGPIESEtSA key trrgeRof
11thﬁg4\;/"g %@%rlﬁ %eabralﬁ%g{aﬂﬂoﬁg kfal. tﬁﬂ“ﬁgﬂi @1?{?’{] E 8N199%Y Rlidin and

een reporte atl eiit’s _
Mekoti 20O 93284% g, tl@%)elnhﬂjlthn MG K3 epoey thegefad be-of 888apeutic

1998)).. 20 Di ab ul.i ti mul 0
reléf)z;mad% &estrqaﬁngr}z é’?bﬁa"?s \ﬁtﬂi p%{uelnﬁathatshage Xff c%ve disorders.
dephosphoryl ati on and thus activation of glycogen
synt hase. Under resting conditions, GSK3

Schitepbrsnist yl at es and i nact i vates gl ycogen synt hase vi a
5
e L

parﬁbulaﬂ}ah&hfgtrﬁ:&rﬂ a1y Q{(?Z)OV@E)’B et7a1 XAm 1 Peychiatry 20000f
i ncreases the activity of ’B%en S

Mag e B o adHG CORARSels Meset1Ze BT ieihe sHiFabregip patents
thah‘?n &Y ‘Pig&psubﬁﬁlﬁg TRy lih @RatEPat é@ﬁfz@;{;}ﬁéﬁa Iﬁﬁfoﬁfes

her apeuti c el evance rn the treatnen Type | and
neﬂy@wehpmdnmbmtbﬂognmmatﬂQnomah @Sﬁ@paglﬂytlore@umbplay poglein

h | at 3- cat
s FBARoA) RuRD SR P S o e
extRVifih P 6 ﬁhfeﬁraf@oﬁeﬂétaﬁtlﬁ&hbte‘@&tt oa379Eg8herdogpd to

i ncrease hair devel opment. M ce WO 2007/ 040440
PCT/ SE2006/ 001116 4 expressing a stabilised

1)53 catenin by mutation of sites phosphoryl ated by GSK3
s
ergo a process resenbling de novo hair

Ins[IIiji piirogiere giyso ge(ﬁfﬂynﬁbsm[n skeleedl mut&le8vihithe &Pphedphorylation and

N AT RN
1nab{1\éa§{§tr?é%c{6§f§xg %%%IS% ﬁ%‘&pﬁﬁgﬁoﬂyﬁﬁbﬂ' GSRDisH6 Blef-Bkpressed in
muscles from Type II diabetic patlents (Nikoulina et al., Diabetes 2000 Feb;49(2):263-71).
Inhibition of GSK3 increases the activity of glycogen synthase thereby decreasing glucose
levels by its conversion to glycogen. GSK3 inhibition may therefore be of therapeutic

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

Hair Loss
GSK3 phosphorylates and degrades B-catenin. B-catenin is an effector of the pathway for

keratonin synthesis. B-catenin stabilisation may be lead to increase hair development. Mice
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5 Oral contraceptives Vijajaraghavan et al. (Bio

Reprod 2000 Jun; 62 (6):1647-54) reported that GSK3 is
W @t/0404m0 not i | € versus imMmotile sperm PCT/SE2006/001116

I mmunocyt ocheni stry reveal ed that GSK3 is present in

the flagellumand the anterior portion of the sperm

head. These data suggest that GSK3 io could be a key

el enment underlying notility initiation in the

epi didym s and regul ation of mature sperm function.
exptesfihph sabiised f-CBKRinbyuhatatien Mfsmbhcﬁphmhatedwéﬁ]i&esdergo a

for males. _Bone-rel ated disor s It
progainesemiang YLK OUBREEE (ELgt 3l Feﬁﬁgfg@teﬁ@ﬁ?g%%)ﬁ%-
14)? qie néﬁlfé‘lthgfés forndll 3Q0aHE8 R o1kl Snd'@smhe L%{}‘)llw 2614838 stablished
e.g. Tobras et al., Expert Opinion on Therapeutic

onliT &r qeltryogemetis. A0 GSKG uhibB®n nbyStasicrREmentfor fEldness.
I NVENTI ON 20 The object of the present invention is to
provi de conmpounds having a sel ective inhibiting

onﬁQﬁﬁﬁwc?ﬁnéaSKs as well as having a good
bi oavail abilit The present invention theref

Viglemghavsn ebal (FEOLReprest 209 O 1647- Shereposiodat GSK3 iadigh

o 45 il s o B s

the flepelbvineshd the amthlympmgmn offthé spermyhaad  ThikePdatzClugBedt khalt GSK3

coni i i PR e R POt G B e LB AR R £ of

mafatdprm furfdfioR 'IthBﬂOI@ o€ Gsm%ﬁmslsﬁﬂ §§&cﬁ1@1{a@e§ﬂ)tﬂcvéé3m males.
hydrogen, hal o, cyano, NO2, Cl 4alkyl, Cl1

3hal oal kyl, ORa, SO2NRbRe, C(O)NRbRC CH2NRDR, CH2ORN,
BoSBRea QW and 5 C(OR ; or

It has been shown that GSK3 inhibitors could be used for treatment of bone-related
disorders. This has been discussed in e.g. Tobias et al., Expert Opinion on Therapeutic
Targets, Feb 2002, pp 41-56.

DISCLOSURE OF THE INVENTION

The object of the present invention is to provide compounds having a selective inhibiting

effect at GSK3 as well as having a good bioavailability.

The present invention therefore relates to the use of a compound of the formula I:

wherein
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Rl and R2, together with the atons to which they are
attached join to forma 5- or 6- nenbered heterocyclic
WO 200g/0¢@md ai ni ng at least one N, 0 or S, in WhPCHSE2WY6/001116

of the hydrogens of the CH2-groups within the said

het erocyclic ring can be substituted with oxo,

hydroxy or halo and in which any sul phur atomw thin

said heterocyclic ring is optionally 10 oxidised to

-S2-; R3 and R5 are independently selected from .
R! Bydicogé fontialdoogenylaia cysilo, 30K ¢l salil, Ghhhloalkidy OR® a30LNRR",

ORa,; i el ect ed_f K a ; ;
Co BRRIRNRD & Bk R Q0 R s R ER and COR';

het erocyclic ring containing one or nore heteroat
R” %‘{:Qré éndepenfenily selectesl fxom ydipgen. &ple, exang Iﬁé =éﬁd&1§<§f Ce-
3ha@f?%%il%|’§b%$ﬁ3’_§g@| oa yﬁl}iflﬁ\\’j\k}:jgr’e@% sai’g C1: 3§m<yl “or
C(@R’;3ral oal kyl is optionally further substituted wth

one or nore Cl_3al koxy; R7 is selected from hydrogen,
R! &d Ry hdgether oxtante atamd tdShizhaheyadrk yitachvdpireiorfosai d- or 6-
Cl-3al kyl or.. C1.3hal.oal k is optiong|l ubsti t ut ed
megybeted hgterasyclifpiiee exvipining aRgast oge &goa‘?rga P‘%ﬁg‘ﬁg Ao Hfﬁthﬁ
fERILRYEY QE6A- Ret&0gy diRirRe cBRbé SubsBhugeitith oxo,
hy(??%%gtﬁs reo%%% -‘gal kylé:%ﬁ(pd Cl.%ﬁal _(gafglgyl, wher ei n .1 %0
hydrakyoGizl@andiplwlieh @ly sulfBlnhtoal Wighinisaid dygterasyeali¢ 5mg is optionally
].]ﬁug(i |§g)t ed wth one or nore Cl_3al koxy; Rb and R are
OXI0R %’e’ éntly sel ected from hydrogen, Cl_6al kyl,

sheterocyclyl, aryl,  heferqaryl and Cl 6hal.oal kyl
R GhbR e et s ey b ariestitglo: Cu O ok Gapgipalio!
an®OREL_ 25 6hal oal kyl is optionally substituted with

one or nore Cl_4al kyl, Cl1_4hal oal kyl, hal o, cyano,

R T@s‘ef&%ﬁ%ﬂr@ ﬁﬁfg%’(lﬁsgug?c?%al%nﬂ':@ﬁﬁéypgfan'akljsﬁﬁlgalﬁﬂ; BRY

together wt mto whic ey are attached,

R® fisoe[ ggﬁ?enﬁ)%} %lrh%@fﬂ}jcﬁc {:lgg go t?ﬁpﬁlr JnB oﬁ Rlofk DELELBHY g%wl.bfted from N,
ring 1s opetlona y Su II}U egvvlt one oOor nore nhal o,
O ¢1\8] diyein Y REOroCRARAAD iPCHH BRRY Ofsttitddhgith 6necyranage Ciaalkyl

or &Ag&%ﬁ@%@@rﬁ"@g @%ﬂ%@?@é&l%l%%@%?ﬂ% %Zlﬁﬂler’ substituted

witRnk QP fHoky Cf 1aagr substituted with one or nore
Cl. 3al koxy or ORa® Rd and Re are independently

7 I kWl~ a Al kil
X P R QYL 000 388 o BB ER A o
C, shubelytl i @etionklihsubstituted withr ene@RanoreORS; Rd and Re may,
together with the atomto which they are attached,
R*hod RY arcigdepeadsndy iselested fomvitydraien, andadisiabs;ocycl i ¢
ring is optionally substituted with one or nore hal o,

R® GslseBRtc\on® h?rdrgéerﬁ Rk Qi kaydl C, vilk@sagin, wisdreln €did 3al:K¥l1 @rCy.
Cl 3haloalkyl is optionally further substituted wth
shalodlkyl is optionally substituted with one or more Ci.zalkoxy;

R® and R°® are independently selected from hydrogen, Cy.salkyl, heterocyclyl, aryl,
heteroaryl and C;.¢haloalkyl, wherein said C.¢alkyl, heterocyclyl, aryl, heteroaryl or C;.
shaloalkyl is optionally substituted with one or more Cj.4alkyl, Cishaloalkyl, halo, cyano,
methanesulphcl)nyl-, OR® or NR'R®; or

R® and R° may, together with the atom to which they are attached, form a heterocyclic ring

wherein said heterocyclic ring is optionally substituted with one or more halo, hydroxy,
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one or nore Cl_3al koxy; Rh is hydrogen, Cl_3alkyl or
Cl_3hal oal kyl , wherein said Cl.3al kyl or Cl 3hal oal kyl

WO 20070@4apt | onal | y substituted with one or norBCT/SE2006/001116
Cl _3al koxy; R is selected from Cl_6al kyl,
heterocyclyl, aryl, heteroaryl and Cl_3hal oal kyl,
wherein said d 6a| kyl, heéerocyclyl, aryl,
heteroaryl or Cl_3hal oal kyl is opti onal | y substituted
with one or nore halo, cyano, di-(d -alkyl)am no-,

cyafid, ¢ d%h@ aiitykpinindSICAAIKY br Chetlaliyy wmtqirgsaim?sauaﬂ or €.
et J , . a
shaﬁ %gpy?n%ﬁﬁﬁﬁ%rsﬁw%%gw@‘%ﬁ%Eér?lmseﬁ?@aﬁ%&oﬁ{)m
f
R %nd @%ggﬁﬁ%@mt¥yC%ﬂlqm%£%€B§%§£@?@p@WI @ffzr@ 1, Wherein

sai®@| MaLe 0Pt aﬁ‘ﬁ 1{sfb§h%ﬂiu y subfithBE wiBIUab QF%E@ORF'

rredl canment Tor eventi on and/ or treat ment of

e

wheleinsaidi I&tecrmyphe mngis dpii@m1lyHiubistiteted mtithane i seas ko v tshlkyl or

¢ ﬁ‘éﬁ’éﬁ@’féﬁ%fég a6 Bl i oo AP Btuted with

ond &8, LAKSRE use of a conpound of the fornmula | a:
R8R4RéR5 RIO NN~-NRZ N~H3 ~\RE R R-1Ia

Sy, MR RO 0, BRSO 93100
opt@hamilaibe‘aﬂuteﬂl witlORee, or sEEAIRh RekoxyC( O) NRbR, CH2NRR,

CH2OR1li, SO2R and C(O RD; R2 and R4 are independently
Riis ed:le@lédaﬂoﬂlr@[gaﬂtyﬂ hegaeyclihbry], leyaosryINO-,C, Gllal3dkKly vherein said

Ao o A5 oo oL C RBAQAIRT IS OPICRATS RbvRisd i one
or ﬁ@fe%he gyafn% Oﬂ‘ﬂ-(:@{ YIRS AinbL IC}EI%{aMkyI Cé.rﬁfk& %@ieﬁ)&bcl@ﬂ& OR%;

i's selected from kenyl ,

R’ Qgﬂl béf By il ter%QISr %E kil ¥hid 2Rl oﬁﬁetkl% n@l ﬁngﬁ'@%oﬁﬂl substituted
ocyc ’cont al ni ng one or roat ons

w1th@he ot ®oref C,qaikil, ORa halo or cyano;

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

in the manufacture of a medicament for prevention and/or treatment of dementia,

Alzheimer’s Disease, Parkinson’s Disease, Frontotemporal dementia Parkinson’s Type,

Parkinson dementia complex of Guam, HIV dementia, diseases with associated

neurofibrillar tangle pathologies and dementia pugilistica.

The present invention also relates to the use of a compound of the formula Ia:

Ia

wherein
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Oor S, wherein said heterocyclic ring is optionally
substituted with one or nore Cl1_3al kyl or
w@l03la4e@l Kyl , wherein said Cl_3al kyl or Cl_3pei/oEdoke/001116
is optionally further substituted io with one or nore
Cl_3al koxy; R7 is selected from G _3al kyl, cyano, and
Cl _3hal oal kyl, said Cl_3al kyl or Cl _3hal oal kyl is
optionally substituted with one or nore ORa; R8 and R9
are i ndependently selected from hydrogen, cyano and .
R! igatlected oM hiydrdpgalrinie kyaros NRa, € s:alisl, €t tbadodlkgnOR?, SO,NRR®,
hydroge c1.3 [ na Gl | kyl', wherein said
C«&iﬁ%ﬁh@ﬁ Ra%fﬁ)ﬁﬁagaﬁ @E@éﬁgpti onal |y substituted
wi th, one or nore Cl_3al koxy; . Rb and R are
R’ gndd e adpanglenthy sslecisd ff%ﬁ?#g)a% gala; cyero.giPx Mgkl Ci-
b NRCRA! bReldeylord! sERGhalcpely |
3ha%“‘2gﬁ%§%¢ﬁ‘*§%@% léd leﬁ]br ore or nor e;RrO?a ge Jiey

R G ETgAepe iy M vliofron BREOOS], ChAtRyt CEuAlsay! fha OR';

ey ar
A | . T
R SRS o L PR, E AR LIS BB TRES
RS g%t%gé%%h gl?trel@gggléﬂsr@)gp ct: I ar%r?'%%%%gqb%tgﬁe ufe?gagc\é\np%pele%?e% from N,

O &8 _JREKH safdl he@%ﬂ@%ﬁb ek W&ptioﬁal%?iﬂb@ﬁlﬁ{ehyviﬂiﬂﬂer& fmore Ci.salkyl
W

substituted one or nore 3al koxy; Rd and

. Re

or Grabaloplizh ehersin $2jd Seiadiet et Ci-shelnaliyyd ispiipnallyifughensypstipted

1. 6hal oal kyl ., id C1L_ 25 6al kyl or Cl_6hal oal kyl is
W“%BP? 8%%?1%&1?5“6%){%& uted with one or nore ORa; or Rd and

7 Re together.with the_at.o o,which the e .
R Sl oty i 0 TRy RGO S g Cpplgatiot s
optidnBlly GidRtiRtediwWith SM¥Cor@hiorfWERE; het er oat ons sel ected from

N, O or S, wherein said heterocyclic ring is

R® 2R RORBliddpsiiRaily Seidcedh Mbh My&%%eﬁ) rc?iﬂ?f Admle,
ClL 3al kyl or WD 2007/ 040440° PCT/ SE2006/ 001116 8

10G], 1 | kyl, said Cl_3al kyl or Cl-3haloalkyl is
RO%%} %ﬁgﬁ?y further substituted with one or nore

a I . ' C I i
R ool i odeh RO B CrbeBRINgY wilfeinguid Cypellor o
shal dalkyd ptdptioadllyysubsthsted tnithaghe wr idor©Cesatitoxypr e C1_3al koxy
s R is Cl1_3alkyl or Cl_3hal oal kyl, wherein said

R® 6hd BBdrk YhdepéndedtiBiuddcpad feyth hiy8rogpd,i@RalkyNor G \dhedddlkyl] wherein
~with one or nore ORa; RRis an aryl or heteroarl{aI dne

aidiGialkylrrehaloakylds gptjqnally swat%%ww oRgG gfgmpte OR” or NR'R'; or
bopti onally substituted wth one or nore Cl1 3al kyl,

R’ @Rt R° may,dogsthes yeithdhe atomatofwlieh thas eregpttaghed, form a 4-, 5- or 6-

me h %12@@%%%0%%12(% Ilé O% &%‘fﬁgﬁ@ %lng OISI%|O¥C’ he?e%a\ﬁ&]hg se%ctécpﬁgﬁtl\f OorS,
wherein said heterocyclic ring is optionally substituted with one or more halo, C.salkyl or
C).shaloalkyl, said C;.;alkyl or C;shaloalkyl is optionally further substituted with one or

more Cj_salkoxy;

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

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

wherein said heterocyclic ring is optionally substituted with one or more halo, C;.3alkyl or
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10 in the manufacture of a nedi canent for prevention
and/or treatnent of denentia, Al zheiner's D sease,
w@a0kiomsan' s Di sease, Frontotenporal denentia PCT/SE2006/001116
Par ki nson's Type, Parkinson denmentia conpl ex of Guam
H V denentia, diseases with associated neurofibrillar
tangl e pat hol ogi es and denefitia pugilistica. 15 One
enbodi mrent of the present invention relates to the use
of a conpound according to formula | or formula Ia,
Ciabalalkyh stid Gisalkgl @dtiabalbalkyh ik ypticogbn furtheambstituted with one or
0 ](E§ IoaI kyI S02NRbR, C(O) NRbRC, CH2NRbR, SO2R and
E( %> and R4 are i ndependent |y seI ected from

hdroen,hoca, , .Cl1,. 3ha L2 Vo
R BHESIREER C Aty ek ha iy e eher G ety is
optﬁﬁhﬁﬁmtlﬁﬁe@%m&[qu%m ezaArbkyl, and OR . R6 is

sel ected from CH3, C6al kyl and "C6hal oal kyl; or R6 is a

R RCTSIRAEE, DAGIE0Y bl NS PRLFO GGNE 6 oty

subktittited oithcoriecormiarg ORS; opti onal |y substituted with one
or nore Cl _3alkyl 25 or d _3hal oal kyl, said Cl. 3al kyl
R’ iotn Gy 3hhdtaahiyy kng, sviepéih esidlatyy of hastéﬂae;ryl 8itp i dptioh&ltl substituted

th one o al koxy; R7 is selected from
Wltgfn%%%ﬁﬂe é@?@f[ao%n@ﬁ@?r%%al kyl; R10 is hydrogen:;

as $BePide BPa Rﬁk@ﬁﬁ@&ﬁ%m é’cc%ﬁt@bl@ eliestBsholot Qayzﬁx @mgﬁmhereof
cyano and 40440 PCT/ SE2006/ 001116 9

in the meaifaciueschffarroeditayainb e preventiGudridydr teatinent of dementia,

At RS, Paefiofs st Pron@lenpomt anaafiriniyrs Tape.

Paramdoﬁaﬁ@tmmdmpm@emuhm BV eleineflid, dReAsY ith @eddciated
Cl_6al kyl or Cl_6hal oal kyl, ' said a 6al kyl or

nevgafitypigr é§g1ed3?Fhoﬂ_‘§1Q§r?PFléiﬁ@PlltV RUgBEtica-ut ed with one or
nore ORa; or 5 Rb and R nay, together with the atomto
whi ch they are attached, forma 4-, 5-, 6- or 7-

Onemmbedmdnhdﬁba: pne;ﬂnlt 1rwenmmgetamsttathemg obm eompoundraecording to

f {ai cted fromN O or S wherein said
OTigg 06 “ﬁ’ﬁq"é opt i onal I y subst i tuted vvi t h one
, or Ehalo Cl_3al kyl _or ngyl b
R @felgatr« orrbbydmgegh%aa% %;zhalp@kﬂpsp RnyQﬂNRaBr CH,NR'R’,
Sogggﬁ G?I@d with one or nore Cl 3alkoxy; to R is
or Cl1_3hal oal kyl, said Cl-3al kyl or

R Seit ﬁh%éa%ebgﬂdehﬁy Qe'?éc'téﬁrmrh %y&?dggﬁ 'hgl%t g}%nw 1{182, A 3ﬁa18£1ky1

OR?, C(O)NRbRC and SO.R};
R? and R’ independently are selected from hydrogen, C;_salkyl, and OR?
RS is selected from CH3s, Cealkyl and Cghaloalkyl; or

R® is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N,
O or S, wherein said heterocyclic ring is optionally substituted with one or more C;_jalkyl
or Ci.shaloalkyl, said C;salkyl or C;_shaloalkyl is optionally further substituted with one or

more Ci.salkoxy;
R’ is selected from C 1-3alkyl, cyano, and Ci_shaloalkyl;
R" s hydrogen;

R®and R’ independently are selected from hydrogen, cyano and halo;
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Ris an arylor heteroaryl ring, wherein said aryl or
heteroaryl ring is optionally substituted wth one or
worerog/o@4Bal kyl , ORa, halo or cyan; as a free PEBESEWNG/@1116
pharmaceutically acceptable salt, solvate or solvate
of a salt thereof. 15 One enbodi nent of the present
i nvention provides the use ©f the conpound accordi ng

to formula | or formula |la wherein R6 is sel ected
fromCH3 and C6al kyl; or R6 is a 6-nenbered
R? 151 eammm@mihgdfdgag Ccaemmcgi anidr(Q) shalealkyl, said €:.fadityd oo &4 ghrmboalkyl is
| ected. from O or erein said heterocyclic
OPUP?ﬂb’ ﬁ“%“@b"@fia‘ﬂ"é‘IQW OF T9&¢ Ct Ywith one or nore
Cl- 3al ky 20 or Cl. 3hal oal kyl; as a_free bas r.a.
R® apH &y ﬁﬁ%’@d@ﬁ’e@émtb’ sglestedieom Bydsagaen, C CoflrhPb Corhalsfkykeiaid Ci.
I A forN g, present
calk§] ofC 5?1"&110 %{&ﬂ@ ggénatllﬁg%slﬁ%{te w?ﬁgh@&“ﬁmfe dR ®r

nven I on ovi use o e compoun of formul a

formula |a y drogen . 7
3{1 i osfher 8’§P&yﬁ ?"8%?52 %’hb%?‘h%&%%ﬁ&%ﬁ? NQR,%E b 7
meﬁ@éirf Eﬂﬁaglfd)cﬁﬂ@)riﬁhg, ﬁoﬁ%lrﬁﬂg:loﬂoraﬁ@e ihetéﬁiammbaseh I ltd;;edi&irmabﬁ; ecdor S,
rom hydr ogen alo ano, ,. Cl 3hal oa
Wherpig)SKRHIRICEPRY CHPTIRE 1S %0&63@ BT p}@ﬁd’é‘ﬁﬂ fpo e tato, Tyt or
[ § OnallPAGthERsubstitddivith
C1 BB Sl GRS 25 Ralodi ﬁ‘%&y POV 2007 040440
mofeCT/;8ka0N6/ 001116 10 R6 |s a 6- rrerrbered het erocyclic
ring containing one or nore heteroatons selected from
R! iNC; sdlkydror 6 shwiientley] psasbC dsalkel er Ocsheloakky! isogtiomlly substituted with
opt i on%&‘{ subst ituted with one or nore Cl1_3al kyl or
Ky

oneef IHG RC is sel ect ed from Cl_3al kyI and
C1. 3hal oal kyI 5 R0 is dr og RS and

R if gy érgyécﬁd@mayylarrr@, Shpshy bf%?"&j‘éﬁnga‘ﬁ griicgal)y substjtuted

) Ro and R are
Wlth% epenglle%ﬁa} éI ec?ﬁ% ? 3}% hydr ogen, Cl 6al kyl, said

as aﬂieeﬂzﬂsk vt a pidrinacaiticyily swebstehle sl dolwite lor soleate pf asalttheraf.
or 10 Rb and R may, together with the atomto which
they are attached, together forma 4-, 5- or
On@ eMBORRIBCLMBYS £ ? S Glviefitidu ﬁt@vﬁ@sﬂlﬂl@ |u!§li SBhOE&EndundRESrding to
het eroat ons sel ected fromN, or S, wherejin said
formstadras Fgmile Ia whereinsR Gi s¢legied ﬁ?lnﬁ%s%th(@ﬁﬁ% sWth one
or nore halo or C 3al kyl ;
RS is a 6-membered heterocyclic ring contammg one or more heteroatoms selected from N,

O or S, wherein said heterocyclic ring is optionally substituted with one or more C.salkyl
or C1.shaloalkyl; as a free base or a pharmaceutically acceptable salt, solvate or solvate of a

salt thereof.

Another embodiment of the present invention provides the use of the compound of formula
I or formula Ia, wherein R! is selected from hydrogen, cyano, Cy.shaloalkyl, SO,NR°R,
C(O)NRPR®, CH,NRPR®, SO,R' and C(O)R’;

R? and R* are independently selected from hydrogen, halo, cyano, NO,, Cy_shaloalkyl,
OR?, C(O)NR®R® and SO;R’;

R and R’ independently are selected from hydrogen, Cy.;alkyl, and OR?,

R® is selected from CH; and Cealkyl; or
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R is Cl_3alkyl; 15 Ris an aryl or heteroaryl ring,

wherein said aryl or heteroaryl ring is optionally
waewshiwi ed w th one or nore Cl_3al kyl, ORa, PCTEEER2006/001116

cyano as a free base or a pharmaceutically acceptable

salt, solvate or solvate of a salt thereof. Yet

anot her additional enbodi neb® of the present invention

provi des the use of the 20 conpound according to

formula I, wherein RL is selected from hydrogen,

rsyta’ﬁmpmﬁére@ heﬂemaydxl;d ringSORNRIRY o@oﬂabﬂcﬂie@@mﬂkd}:ﬁ from N,

0 o, SherOT A RIBER Ok PO o ARG O SQ g sl

OI‘@Y;:,ﬁQl@alk, , Cl 4alkyl, C1_ 3haloal kyl, ORa, S2R ,
d( O NRbR and C(O) ORa; or 25 Rl and R2, together vvith

R?fsrggl @tE@ ehnd BeMaRhkyft tached join to forma 5-
§ rr}(lxlier e\gﬁdﬁ’et er oig%/hgl |§<yr| ng containing at | east

ngﬁ% g OF 'S, in which any of the hydrogen sof the
oUps within the said heterocyclic ring can be

Rssu stJtut e& %&Fﬁ%ﬁ?%‘ed@&g &é%%%{am? .and !n V\:hl ch

I'n Ssal erocyc i ring Is

a ed to -SO2-; WO 2007/ 040440

R ﬁ%ﬁ%@dﬁ&@%ﬁ% 11 R3 and R5 are independent!y
elected from ClSIk ORa, IS .

R® § e PO el S s By ot et Sond Cirelipttonly

Subg%ge@%ﬂpéﬂecorqﬁd}ggw%al ning one or nore heteroatons
se ected fromN or O, wherein said heterocyclic ring

Db Q@%étlyer fishé EtBCl ?YV}} il'ghh?? GreQkta 2GS 8%14@1%1‘1%' a:4-, 5- or

IS ’se ect from cyano,
6- n@.m&kml lwedrkgmhc HBg awntalﬁihga]m or ndne@hatdemtprrys sslebted froch N, O or

omh en d _.hal o; |8 ec edfrom
it epvEle s Ry “RGERR St S B R R O 6.
3a11€3m| onal |y substituted with one or nore Cl_3al koxy Rb
and R are i ndependently sel ected from hydr ogen,
Rllgcg and heterocyclyl, wherein io said
al heterocyclyl is optionally substituted with

j . .
R §ogeﬂﬂ8¥’9€ﬁ°ﬁﬁ? B R i U e Blon T RS, F{CHRIy substitted
Wlﬁl@hﬁbm‘r‘ﬁ@lfsaﬂiwt‘,low halogr cydner ei n sai d heterocyclic

|sot ona bstltu ed with one ar
as ?’1?@‘?9 mce ﬁcalt{lxjccg_el ]ﬁs&laﬁpﬂate or Olv%tgpﬁ?'sang*hefeof
Cl1_3hal oaI kyl, wherein said Cl_6alkyl or Cl_is

3hal oal kyl is optionally further substituted with one
Yebanothsr edditionsd bmgg@im@nt e present invention provides the use of the

compound according to formula I, wherein

R} is selected from hydrogen, cyano, C;.shaloalkyl, SO,NRR®, Co_zaIkyIC(O)NRbRc, Ci-
4alkyINRPR®, SO,R!, C(0)OR?, CH(OH)R’ and C(O)RY;

R? and R* are independently selected from hydrogen, halo, cyano, NO,, Ci.4alkyl, C;.
shaloalkyl, OR?, SO;R!, C(O)NR®R® and C(O)OR?; or

R' and R% together with the atoms to which they are attached join to form a 5- or 6-
membered heterocyclic ring containing at least one N, O or S, in which any of the
hydrogen sof the CH,-groups within the said heterocyclic ring can be substituted with oxo,
hydroxy or halo and in which any sulphur atom within said heterocyclic ring is optionally

oxidised to -SO;-;
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Rd and Re are independently selected from hydrogen and
Cl. 6al kyl, wherein said Cl-6alkyl 1is optionally
wQaiwsnid4ws ed with one or nore ORa; or Rd and ReCT/aE2006/001116
together with the atomto which they are attached,
forma heterocyclic ring wherein said heterocyclic
ring is optionally substitutked with one or nore hal o;
20 R is selected from Cl-6al kyl and heterocyclyl,
wherei n said Cl-6al kyl or heterocyclyl is optionally
R® @idliStars indepbndently seteetedrfromhpdrdgen| C1salatlkand)QIR; no-
heterocyclyl or ORa; R is an aryl or heteroaryl ring,
RS wheleabdfrem CHadnd Calkyheker oaryl ring is optionally
substituted wth one or nore Cl1_3alkyl; as a free
R® Ra¥emembered hatefw@wtﬁrcgaddmaiﬁﬁ%&m @lthére 3dletoatcd sedceeddFom N
solvate of a salt thereof. 25 A further enbodi nent of
or Q,ivehepein said heterneaplid Whe is optionadly sebsiirged, with gne ar werpfousathyl;
according to forrmula I, wherein R3 and RS are
R’ isgdedgéfromiatkgl coaos a0l Ochaketobs/ 001116 12 Yet a
further enbodi nent of the present invention relates to
R® 4R U e imibpandentypselrettd famn bydiiogen 4mdl Habo;mul a |, wher ei n
R8 is hydrogen and R9 is hydrogen or fluoro. Another
R? ieRElectedreoin 1nfdrdgen, @rakehind Gyaalobly]l, whleaiesaid 6;.1dlleyl isse
of a conmpound according 5 to formula I, wherein R6 is
optiopaliy sHbsiigisd ne; o5 madre Enprli¥ent of the present
invention provides the use of a conpound according to

R qusk B are indepegdentds yelaxted; fiorp Bydragsr Copfidnd hetgrocysal wherein

pediqi Sl i oY &% 8fmo, OR®
Sal%?%s@%@’;}% lttﬁ%(ggpgggk 0 tgn@@n%%ﬁ% egg‘g{gloor di ng to%g?’rm}{aor
NRFR%wherein R7 is methyl or trifluoromethyl. 10 One

enbodi nent of the present invention provides the use

R® afd R® meynetettt: adthahelitog tb ovhifnthephe attachstipfoeria Heterocyclic ring
sel ected from hydrogen, halo , 4al kyl ,
whesgingRid hesgRgpclic g 1S orSepRey s@%ﬁa&&m oBfusFpelo, hydroxy,
o , o : iy
oy} BB, G RC BT TRiR Sl O AT,
shaloatleypsrgéinedlly feshacubsdititedmithyde ogmarea@oalkoxyror OR\kyl |
and said Cl1_6al kyl is optionally substituted with one
R¢ aid Rivdare ifdRpermienilyasedecRal frem hdrogen nd C; ¢Atkyh mdiergn sid €;.alkyl
. further enbodinent of the gsent invention, R4 is
18 OPFlP?EH]lXéPBW@Fﬁ‘} W‘tﬂﬂé‘ﬁ Sf HHOFFgB#d %et anot her enbodi nent
d of the present invention R4 is_chloro. Accordi n? toa .
R® pngk Ry dogssar vtk the ptopre iesibay arerpftashed oformpeefegocyclic ring
b f : ' f sent
e K o e B g
i far ml , j ' a .
R %gelégﬁ %C(Iélr.ﬁa%ﬁgg %oﬁ%ér?éc})g é{\%ﬁ?%%g?ﬁd d}@&lﬁyl 09]1'}%%%&}{51 is
optionally substituted with one or more di-(C;.4alkyl)amino-, heterocyclyl or OR®;

R is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted
with one or more Cy.salkyl;

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

A further embodiment of the present invention relates to the use of a compound according

to formula I, wherein R® and R’ are hydrogen.
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enbodi nent of the present invention, R2 is chloro. Yet
anot her enbodi nent of the present invention provides

wo b@70s4©f a conpound 25 according to fornul aPCT/SE2006/001116
wherein R1L is selected from hydrogen, cyano,
Cl_3hal oal kyl, S02NRbR, C0_2al kyl C( O) NRbR,
Cl1_4al kyl NRbR S2R1, C(OORA, CH OH)RR and C(O RD.
According to one additional enbodinent of the present
invention, RLis C0 2al kyl C(O) NRbR and Rb and R are

Yei mﬂlelﬂxelrmbﬁdlmemdf dot pekeht mmﬂmdndg&m to 1G& u@@abﬂxzyctqmp ound

het er oc et ar dC al oal

soc o oS TG e XD ePdEgal vi I o or foto.

heteroaryl or Cl1.6hal oal kyl is optlonally substituted

wth one or nore Cl-4al kyl, CL_ 4hal oal kyl, hal o, )
An@t}aawanéémmroé darl pyRssAYIventioRgelgies MRORESe ofa [poyad recording

o6 : h
SRtula o REPETR. U BaPhetion MbEdb N o fhgscpjavention.

proﬂﬂié? {He43d 60a Rﬁﬁﬁcﬁﬁﬂ&@ﬁfrﬂ)ﬂg id formuBr ll;le/hexreﬁﬂ&?:is it€trahly igpian.

opt i onal |y substituted with one or nore hal o, hydroxy,

cyano, di-(Cl_ 4al kyl)am no-, Cl1_6al kyl or

Fane%altfbﬁmkéfﬁbodmgrﬁ%fﬂleéﬁésgm%uéﬁbh;ﬁov@des e 2B QAbHBbund

Is optionally further bstituted with one or nore
accondigatokioxypulad, mem& domgthytjort twiflupmedtydi t i onal

enbodi ment of the present invention Rb and R, together

with the atomto which 5 they are attached, forma

OnbeinBbdigeat bCthe Bfe@entmﬁ@d)rnp@aidas hetues @M@dm;couhd Agcording to
optlonally substituted with one or

forgylaga MbgreipR Eelepiar Samdpdrossaeliade, N%C@Wcﬂﬂls(al 1bgloaliyl, OR”,
SOCE—C mﬂa%bgénlggkh%%\éo &%: %;dg ﬁf’@ﬁﬁdd‘iﬁi&rﬁ%f ‘(ﬂetﬂ}esent

0 ne nor e
1nvanhabn; RO isaC(ONBSRS arehR® a:n‘d R“hiee mdelmdentlymebntedcﬁ'om; hyd:togen and

bt g Al Eioptemlaan hedmth nge prusk PR ind and R i

C HW”AJ:&@de@o ) M@L&%M&Wt@ﬁeﬁﬁt ine&dioR Roget her

with the atomto which they are attached, forma ..
trifperametbyle Aeeording do yetasebetmipdimenteof thermyesent invention R* is
f e
oS Ab0rRl 54 B PR Bl ETDISR Feldony B FpfpipBertot
substltuted vvlth one or nore ORa. According to 15 one
addi ti onal enbodi ment of the present invention R _is

AngiehgpbodiperofithgpreernbRaentigadriaies fathe aaneih FrIRROUBH aggpading
to ﬁﬁgﬁﬁﬁt hery rﬁz 98y Flecg?é Ji ?alg(@{:ﬁggg oPOR®. %c@ﬁ%oq{ng additional

ependent y se rom gen, Cl _ba
embedimenicyfdhy present yriventiet, B umhj«broandC1 6hal oal kyl ,
wherein said Cl_6al kyl, heterocyclyl, aryl, heteroaryl
or Cl_6hal oal kyl i s opti onal |y subst i tut ed wi th one

or r 4al k 4hal oaJkyl, hal o, cyapo, 20
haélqg%ﬁ g!g & the pyegens Progide ﬁg‘eé‘ﬁ% ’gé‘ Sqpappund
acc*oﬁﬁﬁg {b%nﬁm&'l Mi@refﬁtw'ﬁ Eéleaeéli ﬁ&nw&abge@ ?arﬁ)t caoheshikyl,
orma het er ocyc ic ring wherein Sai erocyclic.
SOENRQR b €o- mﬂtylﬁﬁg)ﬂ\]]{y R’ C, 4a1kleR °R°, SO,R’, C(O)OR?, CH(OH)RJ and
C(O)RI. According to one additional embodiment of the present invention, R! is Cj.
,alkylC(O)NRR® and R® and R°® are independently selected from hydrogen, Cy.salkyl,

heterocyclyl, aryl, heteroaryl andC;.¢haloalkyl, wherein said C;_¢alkyl, heterocyclyl, aryl,

heteroaryl or Ci.¢haloalkyl is optionally substituted with one or more C,.4alkyl, Ci.
shaloalkyl, halo, cyano, methanesulphonyl-, OR® or NRR®; or R® and R® may, together

with the atom to which they are attached, form a heterocyclic ring wherein said
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substituted wth one or nore hal o, hydroxy, cyano,
i -(Cl_4al kyl)am no-, Cl1 _6al kyl or d _ 3hal oal kyl,

wob@reim4sai d CL_6al kyl or Cl_3hal oal kyl is oppPCDREL0DE/001116

further substituted with one or nore Cl_3al koxy or

ORa. According to a further additional enbodi nent of

the present 25 invention, Rb3and Rc, together with the

atomto which they are attached forma heterocyclic

ring, wherein said heterocyclic ring is optionally
hetarobywdic tring éslopti dnhlly sebstitutedowith ored @, m@2 halogkydegty, eyano, di-(Ci-

R b o6 iU chefi 50 E5 e R F Cpgheani

optﬁiﬁﬁﬁ}tr ﬁﬁ'ﬁh‘éﬁﬁlb‘éﬁﬁﬁbdam@l afAdridre CASARGE! DR Adcdriiinghe bne

enbodi nent of present invention said Cl_6al kyl is .
addmmyemb@bmm oi@hﬁmmmnmemw reddb/ vegtharmwity the@tn to which

theegge g{?%er&t fo?‘lfn ! gerggﬁﬁ tnﬁ We?ghfsg A h%{%k@c&gﬁ%ﬁrg% fsrbﬁtl&lpﬁly

a conp dun cor
sulﬁﬁtud:d&ﬂﬂpﬁtwtd rhére SelopCt. @ﬂkyfl bﬁﬁ‘] 3ha10alky1 whereln sa1d Ci. 6a1ky1 or Ci.

1,2-Dinethyl - 1H i m daz )-5-fl tk
3ha§p 1 (Stqpitlpn%}tyr%lﬁé% E%tﬁhféaw WF Pﬁm&re‘n it Mé’f 0%‘3 ccording
to )Pl)'t g)%f ?c}cﬂl&ﬂ OLPRIRER %’J (Qf“ i nérl‘se%t ﬁ?@fﬁ“ﬁyslald]ﬂétér&ﬂﬁé %%yl

uor opyri m “Di et
subistibuiadi widzwiethsl.y| ) - 5- f | uor opyrim din-2 yl] am no}
phenyl ) ( phenyl ) net hanone;
Acdorflihg2e Maotedrieyibodithéntrofithe q»kes&atyjn)enﬁelﬁ IRIds 61 MlkyINR"R® and R”

4- et erazin-
amiﬁr tggﬁg%/r] \ﬁﬁ%h%afonbm %’/H)h zlrea?ﬁaﬁged, ){@211 a heterocyclic ring.
4-(1,2-Di met hyl - 1Hi m dazol -5-yl ) -5-fl uoro- N
{4-[(4- et hyI pi perazin-1-yl)carbonyl] - 3-

Ac%r fngfw bibSHie ese t1nvent1onR is SO,R! and R’ is 01
edeid A eeept

IH1m [uoro-N-[4-[(4-me
6alky1y\ivhﬂrplarsalzll Gl-sﬂkyl :l)S@ﬁthhlyls]lb@tuted w1th one or more OR". According to

oné@c{ﬁf | u Q}émogly&%?op% e}qf Xﬂfen 10%'1{] 18 met%]y{1 %ccordlng to one

addlf}oﬂad énﬁsdlﬁﬁéhpd)ﬂq% kit Frshii iy RE s INIEPRI%hd R® and R® are
~ -4-[2-methyl -1 -(tetrahydro- 2H 15
indspendantly spléctefHrembpdrestn, S yalkylyhateroeyalylparghhetgroaryl andC,.

shal{i%(ﬂ{y?cx{)llle? hq%d e, Eﬁ(?lofl&i Y(jl% }jrl]lﬂ aﬁyl or Ci.chaloalkyl is

optighally s@tlhyé& Wlth bhebdr rabieds 1Q,alkjy‘r Cﬁl},ﬂfaﬁim-lm,)ﬂa)o cyano
meélljali&;:s?g}%grzlo[ (?R%(l)r] I\?]%[ I nérdlli an% Q%a@?to@ét Ee? \(?:Vp e ag:gm to which they

are d@i@&ﬁé@xﬁbrﬁ ah{eéeraalcha LRk RacRH Hidnotbbelioemylid HemMlly }
sut(stlmtath\myld puE @Hmw thale, HydrbXy, tireionildézarksharhingy G sillylor Ci.
m. ne,_hydr o

e RS £ T p P eF I T omSpee peihgttyitiyith one
or frbiv%] (31U_3|aﬂ<©ﬁy by OREWdchrding @ aMitthsr additional embodiment of the present

- (tetpahydro-2H pyran-4-yl)-1Him dazol - 5-yl | pyri m di
mv,qntzo.naﬁq ﬁ@g Ry: degsdlr gvithdhe afoni to which they are attachied form a heterocychc
ring, wherein said heterocyclic ring is optionally substituted with one or more halo, C;.
gsalkyl or Cyi_shaloalkyl. According to a further embodiment of the present invention said
heterocyclic ring is substituted with a C;_galkyl. According to a further embodiment of the

present invention said C;.galkyl is methyl.



10

15

20

25

30

5- Fl uoro- N-[ 4-[ (4- net hyl pi perazin-1-yl)sul fonyl]-3-(tr
i f1 uoronet hoxy) phenyl]-4-][ 2-

woredoiphodhe (t et rahydr o- 2H pyran- 4-yl ) - 1H i m dazpCF/SE20D4/w1116
yrim di n-2-am ne hydrochl oride; 5-Fl uoro-4-[2-nethyl -
| -(tetrahydro-2H pyran-4-yl)-1 Himdazol-5 -yl]
-N-[4-(pyrrolidin- | 25 14
yl sul fonyl ) phenyl ] pyri m di n-2- am ne hydrochl ori de;
5- Fl uoro-4-[ 2-net hyl - |

One ¢émbddimlayicifche2ptespnt tuvertiopn relateso thie dizzuse-0f agbinpphidiaccomling to
rphalin-4- ylsul fon ph r|md|n2amne

tori i oo e cSppopHe BREREER RN 5 ety

4-(t, ﬁll:theaﬁry dmnﬁ&&zewfy@ SLfMboo=N- [ HuleMostg ol - 5

yrim din-2-

(mﬂuqr]amﬁmy)ph@mypmrpsdm -diaigey| ) met hanone hydrochl ori de;

- é‘%pfelaglroaopzeelp@ A Aty e s> S vy e
dazal)m"ﬁetb(}}l} IH\hl[lldaz(GMFﬁhﬁiﬂubfobynmldm-Z—

nyl rimdin-2-am ne hydrochl oride; WD
yl]%‘@?hg?& %h‘mﬁ] PREAO0R 001116 15

IISH:? IhinRE 1‘§'1 ‘}HngmH'szhS y4) -5 tubloSir é@t}ﬂgﬁﬁ:@tﬂzlﬁﬂ&ﬂﬂpﬂ)‘ebélﬁnlﬂ-
imd (pi peri

yl)gakbxmwﬂphsdy)}phennydlilﬁymmm,dl n- 2- am ne hydrochl ori de;
4- ( ([}'P%fylrlrg?]e ﬁ gﬁzﬁl—g—Sfiﬂ%’ IﬁluOJiO N r?4d[@g th%rlﬁﬂ)grazm- -ﬁﬁ:aﬁ)onyl] 3-

mtﬁbb])eﬁ@r ﬁﬁdlﬂneﬁmh};pyrl m d| n- 2- am ne hydrochl or| de 5
ohexyl - 2- i m daz

%/ ol -5-yl)-5-f N-
4- ({ 48?1(119 hi'tl,“tl}%mﬁfl%?@ gzyql)n -|ﬂ.uoro ~-N-[4- [(4-methy1p1perazm—1 yl)carbonyl]-Z-

LR LS o o

5-FtharodNd §d-pld- rﬁethylpiperawfn [4bHfulfbnyllphenyl}-4-[2- methyl-l (tetrahydro—ZH-

oYL BERCER2L1S Lkl k2 0arul | Phepb gyd i di n-2-am ne

—Fh(ol«')f.mt{éh- @%ﬁﬁ?lb?ﬂefh’fgr Vo) edkb byl stz ol [ 2-vdthyl: Ntetrahydro-2H-

rro

Pylwlétﬂ'g -bHyimidareh{y] Ipyrimidiet2 rangnghydiechigrétieochl or i de;
5 P?_E A Dt 2yﬂlﬁ(%)ﬁlleiﬂﬁlpibérta?hrla}rllycda[rl?ohgﬁﬁl@ﬁglf}nﬂr Fr ¥edtiyt1-

(tetﬁathgufd Mr@mmyl))Mhﬁﬁmbiwnyupyﬁmaﬁ-zaﬂmﬁ hydrochloride;
roch

5-Flqrp oy AoL(&aneshxlmmymshwmﬂ%r?eﬂp?tlwlaulfozlyl?ebwﬂ] -4-[2-methyl-
S Y P Qg s Tl tygrosprices
S-Huﬁb%%E(Nrtfhs(lpmminsht/f)mh@hylﬂrﬁe(mﬂlwm{%@ompml]F4—Kﬁ-

t ro- ran
el B D AR o ey PRI Pafpineydpochloride
5-F2drb400méth]/ 12t -8k dW¥ldro-L H-pyran-4-yl)-1 H-imidazol-5- 1]]-N-[4 -(pyrrolidin-1-

1%{getrah ydr o- 2H-pyran-4-yl)-1H i m dazol - 5-yl | pyri m di n
ylsulfonyiphempipsemidinZonning hV@rOP\l}l@ii@ﬁshl ori de;

A R DT s

ylshifelryd)phemil jpstdinidin-2-amine hydrochlonde

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

yl}amino)phenyl](pyridin-2-yl)methanone hydrochloride;
5-Fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-y1]-N-[4-(morpholin-4-
ylmethyl)phenyl]pyrimidin-2-amine hydrochloride;
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4- (1, 2-Di et hyl - 1Hi m dazol -5-yl )-5-fl uoro- N
{4-[(4-methyl pi perazin- | - yl)sulfonyl]phenyl}

wW@peo7iudisn- 2- am ne; PCT/SE2006/001116
4- (1, 2-DOi et hyl - 1Hi m dazol - 5-yl ) - 5-f  uoro- N-[4- (pi p
eridin- | - ylcarbonyl) phenyl ] pyri m di n-2-am ne
hydr ochl ori de; 25

4- (1, 2-Di met hyl - 1Hi m dazol - 5 yl)-5-fluoro-N-{4-[(4-ne
t hyl pi perazi n-1- yl)carbonyl ] phenyl } pyri m di n-2- am ne
5-Fhipet-o¢ Dnaethydd -(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-yl]-N-[4-(piperidin-1-

ch%bférflyfa)%)h?%@%}q%ﬁl%égﬁgﬂg %&loélﬁély}ic) -5-fl uoro- N-
4- (le%aﬁﬁ&%l LRt iR sations: el Qe beiazin-1-

met h 1H i m da | uoro

5
yl)c{aﬂ)opyﬂphmvﬂyympbm -d#inrine hydrs@ﬂg/nc?

4L GBS RY BB AN LS s 2 A e YA DAY BT i1
ﬂ)wﬁbﬁﬁpﬁﬁﬁ%&%@Tﬁ“ﬂ“@'ﬁf“ﬁ?&‘f@%@ﬁs97'ozoa%f' e

5.F g@mmouémethzmr@{rwﬂ U Bodarol- S F4-1¢-

meth%fp?[{/ o%{{)ﬂé 1291351‘1' Itlyfl ?}Lr}rﬁﬂi rocHﬂﬂgerzlﬁJdr&hYdridey“ mdin

5- FEmFd)—l4QEanethilzl—('ﬁemhmprmend(n-étyt)allﬂ-mlmlam5py1ﬂ-d\hmg)yn))hmn- -

ylsglfcg&bp ]?&ﬁ%‘@??ﬁﬁl{‘?ﬂ’%‘gﬂ ne hy;jrochl oride; 5

-Fﬁro%-uq!zQn&h§14r-[tétﬂanyaiohm@ly%t@§1)nﬂtnmuhﬁdmtﬁpwt[]4|ohenyI
1- (tetrahydro- 2H pyran-

(tri HQIOIZJE(}WDPMHYHPW%P)WFF hﬁ‘ﬁr@i“é%@?d% yl ] pyrinidin-2-a

-FHOB(? ]\F%ﬁh{lﬁ? Cﬂ%l ogﬁlg}elgnﬂj glhl'e; thpyl-g (t]g: rahafdro ﬁH-pyran -4-yl)-1H-

mu{iazom%t}h}ﬁyrmhdm(zt ﬁhmahydhroohlafﬂd@yr an-4- yl)-1

-Fl_tl-g)l_rq;rné\{q%qorgletfylgul(l ByL @{293 i é,qui;; 5l _(tgtré,}%dl_r(g_—gbg)ﬁy%én-4-yl)—1H—

imi idTnSt h@n?f%'mﬁdmld Aminbhyfdekidsa0r phol in- 10

henyl | pyri m di n-2-am ne; N
3- ({ﬂF(ubroAéézma;hthyl ﬂ~®¢t@ﬂlh§k10)29‘ﬁ@mhi4 -y1)8 Hiiidagob S 4 Ipyrimidin-2-

etra dro 2H pyran- 4-yl 1
yl};]pf]ﬁtbeg%%qm% {ﬂg‘% dl n- 2- arpnyne 5- >lél ?Joro 4-
4-(1,2- miﬁ{e&wl-m 1mlﬁ£z%l—5%m)‘§“fl®0ﬁi‘f\fﬂ¥f(ﬂlﬂrpﬂmuh-)4 1

H i mi dazol - N-[ 4- (2- nmor phol i n-

ylmﬁﬂwlmbhlwl}pﬁﬁ@wnj%@rmn yiechlogdsne; 15
I : trahyd

s e e e R i
yl)éxﬂfohﬂﬂxﬂl(eﬂy%yﬂﬁ?idiﬂ-@amen 1-yl )Hsul fonyl ] phle?yll}

-4-[2- - Jo-(tetr
4-(lér1{%%§§yi1q¥éwﬂw§f%ryﬁﬁ'g' %(ﬁq nﬁg‘%eﬂ‘lﬁnﬁ d
ylcarbonyl)phenyl]pyrimidin-2-amine hydrochloride;
4-(1,2-Dimethyl-1H-imidazol-5-yl)-5-fluoro-N- {4-[(4-methylpiperazin-1-

yl)carbonyl]phenyl}pyrimidin-2-amine hydrochloride;
4-(1,2-Dimethyl-1H-imidazol-5-y1)-5-fluoro-N-{4-[(4-methylpiperazin-1-
yl)methyl]phenyl} pyrimidin-2-amine hydrochloride;
4-(1,2-Dimethyl-1H-imidazol-5-yl)-5-fluoro-N- {3-[(4-methylpiperazin-1-
yDcarbonyl]phenyl}pyrimidin-2-amine hydrochloride;
(4-{[4-(1,2-Dimethyl-1H-imidazol-5-y1)-5-fluoropyrimidin-2-yl]Jamino} phenyl)(pyridin-2-
yl)methanone hydrochloride;



10

15

20

25

30

N- {4-[(4-Methyl pi perazi n-1-yl)carbonyl ] phenyl }
-4-[2-methyl -1 - (tetrahydro-2H pyran-4- 20

w@Q 0o7ake4iori dazol - 5-yl ] pyri m di n-2-am ne; 4-[ 2-Rer/BEi006/001116
- (tetrahydro-2H pyran-4-yl)-1
H i m dazol -5-yl ] - N[ 4- (nor pholin-4-
yl met hyl ) phenyl ] pyri m di n- 21am ne; 4-[2-methyl - |
-(tetrahydro-2H pyran-4-yl)-1 Himdazol-5-yl] -N
[ 4- (norpholin-4- ylsul fonyl)phenyl]pyrimdin-2-am ne;

4-( ZBFluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-ylJpyrimidin-2-

N- (4 {]4-(2-Met | 1-vyl | I } ph
S Ze TG RO Gyt o 20k pyr e Aoyl) 1
R VLI Sy e e i i
ylsulﬁor{yé)p yripid mt2e%m@h9WQCMW$ﬁ/r an-4- yl)-1
S5 S B O, 5 P Mt s
yD24 b dyoro@kihsi) FiH-imidaBfl-5-yl Jpyrimidin-2-amine hydrochlonde _

QF@L%Q&%{?@Q Q%tl{h]yﬁyéezln}p}é—%ly%ro? - 2-methyw-1 Nﬁycﬂ‘y—ﬁi—gyran#-
yl) lﬁ ﬁﬁlﬁ@ﬂﬂ aray p%/’ff‘nﬁbhh@arﬁmléj )-1 Himdazol -

pyri m d| n-2-yl'} ani no) benzenesul f onani de; WO _
5 PZWGJH&&A%YIPCW@M&GBHMWWB)%I-Namldazol 5-yl]-N—[4-(1-morpholm—

- [ (4- Met hyl -. d |
4 Yi‘ij?%ﬁ?ﬁ‘?‘%ﬁ@%‘]‘%ﬁ?%ﬁé“a??gnnet hyl -1
N—[il(ﬁtl EA Feidid [ Sty PHERNT- sémufo)4-}z-h&etmd qEahPpdro-2H-pyran-4-yl)-

pyrim _di n-2-am ne;
1HR @Pbéﬁ}]ﬂvmm(ctmr?-fazmﬁ%t hyl -1 - (t et rahydro- 2H pyr an- 4-y

5 ﬁlﬁor&d’ %pi S%?éﬂlﬁ]dpcy gH”BygAnm 7yI) M midazol- 5-y1]—N—[4 (2-morpholin-

am no) enze
4- yﬂbt[lﬂ)mﬁzﬁﬂpymmmdﬂn—zl-hmﬂet onyl ) phenyl ]-4-[2-methyl -| - (tet

4M§Eﬁg@ﬁ%€%ﬁ%—g—ﬁ%@]é ]ﬁ(iﬁg?h}ﬁ_ro-2H-pyran—4—y1)— 1H-imidazol-5-
yl]ﬁ,}%r{l{dﬁf Mahhiyd: p| perazin- | -yl)sulfonyl ] phenyl }
met hyl - (tetrahydro- ZWran

1)-1
N-{4= [(ﬂwM@thbllplwr%ﬂu] Wﬁ)ﬁhﬂf@ iy iplpengihi-4res-naethy]- 158/ ei%@h}'@pc?lhpyt[an-4-
s e e

N- W[(&Méthﬂp)peiddm myo)ambnﬁ]phbﬂyﬂym[mxﬂmylzr @eiratsdrdNH{pydin-4-
4- et pi p erazin-1-yl)sul fonyl ] phenyl}

D= 1.&1 ﬁ@lmlfnyrwéw%wafo 2H pyran-4-yl)-1
e Lt Ry
yln@eZhytEhhlyprytrlmld(ntkamﬁh;édr ?_ _2H- pyran- g yl) -

1 Ot AR ?u%@ﬁé@%ﬁ-éévﬂwrrﬁ:waoymon
y1su1fibﬁyu)§;ﬁyﬁ3}upgnhﬂdlﬁm-mnel (tetrahydro 2Hpyran-4-yl)-1

azol ¥]1 rimdin-2-amn
N-(4-{[4-(2-Methoxyethyl)piperazin-1 yl]sulfonyl}phenyl) 4-[2-methyl-1-(tetrahydro-2H-

pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine;

N-{4-[(4-Isopropylpiperazin-1-yl)sulfonyljphenyl}-4-[2-methyl-1-(tetrahydro-2H-pyran-4-
yl)-1H-imidazol-5-yl|pyrimidin-2-amine;

4-[2-Methyl-1-(tetrahydro-2H-pyran-4-yi)- 1 H-imidazol-5-y1]-N-[4-(pyrrolidin-1-
ylsulfonyl)phenyl]pyrimidin-2-amine;
(N-(1-Methylpiperidin-4-yl)-4-({4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-

5-yl]pyrimidin-2-yl}amino)benzenesulfonamide;
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5-Fluoro-N-(4- 1[ (I S,4S)-5-nethyl -2, 5-diazabicyclo
[2.2.1 ] hept-2-yl] sulfonyl}phenyl)-4- [2-nethyl- |

WO gaogs@y dr o- 2H pyran-4-yl ) -1 PCT/SE2006/001116
H i m dazol -5-yl ] pyri m di n-2-am ne; 4-({ 5-Fl uoro-4-
[2-methyl - | -(tetrahydro-2H pyran-4-yl)-1

Him dazol -5 -yl ] pyrimdin-27 20
yl }am no) - N, N- di et hyl benzenesul f onam de; N
[ 4- (Azetidin-1-yl sul fonyl)phenyl] -5-fluoro-4-
N- {4 (4vp1diyii-1 4-diagdpanslaylysdifondiphpyyl dd-[2-meéthyl- I-(tetrahydro-2H-pyran-
Him dazol - 5- i/g)%m_zg“mdln 2-am ne; Methyl 3 - {
4-yhA F-imidaggliey] dipd-Adsz ol - 5
N,N- ﬂ[l%thyﬁ A {%C{Q%étﬁylﬂi -AbiRatddbd-2 R 4H04-J1) DENARRIB £51- 5-y1 |pyrimidin-2-
yl}atmnnﬁtehgdnﬁml’@azmldeﬂ yl)-5-fluoro-pyrimdin-2-yl]

N- [? ?tlfina é (ygsu%t%nynﬁ thh‘s?&ﬂ 28 [%p%etil}k}lep % &h%rch %ﬁrp%zﬂ‘l 3! ryﬁ)dﬁ{

imidddoMBLympltifidla20dmiey| ) - 5- f | uor o- pyri m di n- 2-yl ]
am noJ - 2- :
N- (i Msexlpivererioxyy Briopy e ek Ry mpiylst Setbsrg P -4

1 ?gpﬁz%gg%nﬁgﬁﬁ*@grzbonyf’) phenyl ]

it o iyt ety

PYfRP{‘ T{ ?@ WP%&%&EBF&H?WI&% ) car )tgonyl ] phenyl }-5-f1
giol(/ﬁﬂf}d h% Teﬂl\yl }_Eerﬂilﬁ-tl[}@j%ﬁﬂk&ﬁd]]phenyl} 4&2-methyl 1-(tetrahydro-2H-

yran i m dazol -5-yl | pyrimdin-2-am ne
pyrhgrérsd):ﬂﬂlonn ol ol lppimiditd 44006 CT/ SE2006/ 001116 18

T CURE metpmomholndelpionlipiep 4 ekl
(tetrz(liyﬁfd 2= -1H-imidazol-5 yl]pyrlmldm -2-amine;

5- %gg%% %rl}e%t}afgj [I(Errget Zy I|)1pf:5ra%/111 1 ylSsuﬁ]o 1?phenﬁ5n4 [3 methyl-1-
(terg}fypgbgm P ednda- LR R 1 4= pTR¥in) Rhame! | - 4- [ 3- oxan-
5-RiwaroN-(foy [¢h%# By 5-methiyddzo diazabjdyilopd 2 il fhegi-B-y2lsalfonyé} phenyl)-4-

h r ride; - e .
2B R TR PPt iRl Sy PPy A ey
4-(Y 5-Fhlodo- rrqizmathﬁ 1@&@&4}@ Eg%idn -42Y1)-ERE-thidhol-5-yl]pyrimidin-2-
Hi m dazo yrim di n-2-am ne hydrochl ori de;
y1}eming)- MN(qlmsﬂwﬁz@n@emsq fongidey| - |
N- E‘_( Aezteggigg d{ll lgcf}gygéﬁ&&l]gsl ﬁ{lgr?h Q}metrlrlly etraléydro -2H-pyran-4-yl)-
lHNnthBoES-IW]byﬂm(cﬁna -anfiihetor o- 4- [ 2- net hyI I

G S Py A s s Bk 2o pino st
3- [fzt 5253 ﬁiﬁi@ﬂhg?rlﬁuda%olmﬁm;sl ﬂ&rb%ﬁﬁﬁmﬂfzoﬁmﬁo]élwb i m dazo

yrimdin-2-yl]a

me@mmpﬂ)b@z@p@bﬁm@@zﬁnnd@ hydrochl oride; [4- [ 5

T R b+ g it 3 Y omingl - 0.

(umhb@mmbmyhy}u (cu.n&ﬂ@w@mmwmhe)ﬂmbhanmcmmde
N kﬁédr ochl ori de;

(AgeH¢inp ﬂearbenﬂ)nhswlj -5tlpopasdP-mtiyld- (totrabydioy3 -pyragrd-yl)-
1HC ﬁﬁéﬁyo? 9#1]@%11411&& '2' dhide ﬁ?&roé‘ﬁlbﬁ]lae
N-{4-[(3,3-Difluoroazetidin-1-yl)carbonyljphenyl} -5-fluoro-4-[2-methyl-1-(tetrahydro-
2H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine hydrochloride;
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pyri m din-2-yl]am nophenyl ] - net hanone hydrochl ori de;

(2, 6-di net hyl nor phol i n-4-yl)-[4-[5-fluoro-4-(2-nethyl -
W@2a0eu@imy dr opyr an- 4-yl -i m dazol - PCT/SE2006/001116

4-yl)-pyrimdin-2-yl]am nophenyl ] - net hanone

hydr ochl ori de;

[4-[5-fluoro-4-(2-nethyl-3-1&trahydropyran-4-yl-imdaz

ol -4-yl)-pyrimdin-2 20

yl ] am nophenyl ] - (3-fluoropyrrolidin-1-yl)-nmethanone
5-Flupet-Nie[3 Hasthgled-(harphalin-diyihethy Dpheny 4 [@imethyl-1-ftetrahydro-2H-

fl yoro-

pyral%%ﬂ?)a%am@a;ﬁﬁ%@%ﬁ{% g&@éﬂe hyydrochloride;
—F%Jo}o-flly 4l (&ﬂdilbﬁbh% M hityTpRBYTYL 3 BRADARE0E

drochlorid

(mi[lmomqtbyk)m@@l ﬁmlhwﬁmﬂlmﬂﬁm}@md@ﬂdﬁ yl -i nmi dazol -
Fw\a’qg P g‘ro%ﬂ%er%hl 1 90L 085N 1oAY 4-BSRARM A Retrahydro-2H-
pyrén h-@ﬁ-1H%Q}aéol(ﬂynpirhﬁﬂdtﬁz-faﬁﬁﬁeﬂmwdhmﬁdan 4-yl -imdazo

BthbA gﬁnbmféﬁyﬂr?fdﬁﬁthyw Yokl ad: Yy g hr Gi-igidazol-5-yllpyrimidin-
_ygﬁn&QﬂF%&gh - 4- ( 2- et hyl - 3- tetrahydropyran 4-yl -i m daz

yrimdin-2- yl] am nophenyl]

N N—@tﬁhﬂx@#%ﬂuﬂro@-[ﬂ-rﬁetﬁﬂ}l @tﬁydm@iwm%rl)olrﬂmrdazolﬁ-

yl]wéwd @Vﬁet h%%%lzaljﬁl%f oAa{.2-methyl - 3-tetrahydrop

4- [ﬁnhbmﬂ(mn%tw Basi: gﬁfntmxl - lae 8z 48)-pyrindahD gt jasiéio-N-
N- et hyl -4-[5-fl uor o- met hyl - 3-t et r ahydr opyr an- 4-yl
(3-methongnrepyl yxa}mé‘yhydw loride;

B AT (st dh oy b ) benzanida hygramianise: WO

yl]aﬂmbEpHdnyIJr(mMox(a?emﬁtmylbméihﬁmle apgrdcldpsidgn- 4- yl - i mi dazo

(- TRy oG TR A SRR 3 ridarol--y)-

pyrﬁ"mﬁlﬁx ? )}Kgy“ khél%l‘l]"ﬁk@%ﬁo& Hy@fcfcﬁf&‘ﬂéoloyr an-4-yl -imdazo

am no-

@, fé—a}mwluwyrmohmwmaﬁﬂu@ow&m@mw1tmahy¢ropyran-4 -yl-imidazol-

2: | | l, U 2- hyl - 3-
iR At ARgP A b cy pyoudehiBiide,( 2~ et Il - S- et
I(?:ﬁﬂh&’odl— @eﬂ&w@-R@tﬁﬂy&@pyﬁmxge-lﬂly@mphb@rpy@lmldm- -

di met hyl am no- -p I p_eridyl)

[ 4-
yllamingphesy =@ zﬂwnywohém k—&k)ﬁ%ﬁswpawyckﬂdkloweﬂ ni dazo | -
(3,ﬁ 3c/ﬁ/ %)(r: 1ol ﬁgﬁjll Ny B74 3 BALRR L ekdy1 ARERARARRyran-4-yl-imidazol-4-
yD{pdribbdihl 2+l anideflRnpinthandne bydrathlohidgyyr an- 4- yl - i mi daz
| -4-yl) - imdin-2 10 . .
13 i A T e ey s onighaob s R i rfleppigo-N-

meﬁ@'ﬂ-@@ﬁzaﬁﬂ&ié' (I)dh'ldrﬂﬁ
[ 5-fl uoro-4-(2- rretxdi/l 3-tetrahydropyran-4-y|-imdazo

a15- ﬂuom wgquﬂmlarmtr by Mot o1 pyrimdin 2 amino-N-
Ldyl )e g rochl ori de;

teh%hf Yré e Epéf'%?n 5‘%%@:9@11{% r ahydr opyran-4-yl -i m dazo

[4-[5-Audto)4- (WfriefhlytiBnet&hyﬂl]opmaﬁ@k—ﬂ-imidazol-4-y1)-pyrimidin—2—

yl]aminophenyl]-(3-hydroxypyrrolidin-1-yl)-methanone hydrochloride;

N-(2-cyanoethyl)-4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-imidazol-4-yl)-

pyrimidin-2-yl]amino-N-methyl-benzamide hydrochloride;
N-ethyl-4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-imidazol-4-yl)-pyrimidin-2-
ylJamino-N-(2-hydroxyethyl)benzamide hydrochloride;
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(2-nor phol i noet hyl ) benzam de hydrochl ori de; 15
4-[5-fluoro-4-(2-nethyl -3-tetrahydropyran-4-yl-imdazo
WO 20079h4pyri m di n- 2-yl ] am no- N- i sopr opyl - benRErsE®06/001116
hydr ochl ori de;
N-[2-(3,3-difluoropyrrolidin-1-yl)ethyl]-4-[5-fluoro-4
-(2-nmet hyl - 3-tetrahydr opyr as- 4-yl -
i m dazol -4-yl)-pyrimdin-2-yl]am no-benzam de
hydr ochl ori de;

4- [SEﬂm&&ﬂffCQLiﬁétbylfB {e?rah}iirhm}rarﬁélIyebtirhalay@lrébply-lparinﬁdimZ—ylﬁﬁndaq-N—

(2'h5ﬁﬁ0ﬁb?§hﬁ9r$¥ a;llﬂ’ %’lﬂ]F‘i?Q]roélilFﬂ 1-yl ) - met hanone

{3 -tet h -4-yl-imidazol-4-yl imidin-2-yl]amino-N-
& [Sh%‘ﬂ{rggrnggé oﬁ4 lea ﬁp}fra% tyetlrflgl’?)zl%ro}p,)))/rp gﬁ 4-yl }ll;n daz
(2- hgﬂroétygthympmmnndd ihmd12>chlonde

N B a -4 5 HE DM o hnént SRR arbpytha 4 RS ARASE v -
pyrlﬁmﬂlﬁ?f lﬂﬁiﬁlﬁo%ﬁé’a—nﬂ&é Hydroaﬂéxﬁter ahydr opyr an- 4-yl -i nmi dazo

yrimdin-

(4- dﬂl@@thahmqﬂmmdsl)gm iﬁr@ﬁ%ﬁ é%n‘ﬁ’%’ﬂ ééﬁqf%?yﬂﬂﬁ’yf&?#'yl'm“daml'

-yl?_p?r{}ﬁ? 1%%% aﬁ“ﬁﬁ@{&mwﬁﬁé %ﬂﬂit ri H Uoromet hyl ) -1
[4- [ﬁﬂudﬂftdi&{Mmdil_a}y{3}t_a§t:ah}rdr@ymnl24-ghﬁumdazol él-};ll)-pynmldm-Z-
yl]aru%qp@%ﬁéﬁ%?%ﬂ@ﬁpé A IS piehons SiEshdtes
~1)- 2l N-
oty e i
[2 (ﬂrmlmidyh)ethyl]bnndmmle hydsprchlogde;30
uor o
R PR S4By miderRl - Remig g Y g
2- rﬁ”&fpthnothyH Bﬂz(dﬁﬂdﬁhﬁlrc)dh)orﬂe fl uoropyrl m di n- 2- ami ne;
WO 2007/ 040440 PCT/ SE2006/ 00]1116

4-[ Nipgoch(Zomsthl-grierahydonyesryyipidil 113'@ RyTingidigy dretlgpoo-N-
]%]]%% fl di n- 2-

1sop3t' ﬁf B¢ Rg?r&l%—fl??ﬁ dagglr ogy;: ;n 5I fnl uo?(ran rl\ll(-a 4- (et hy

N-[BQBl,chhﬂycbr))wrmi@ﬂ -pyethyti 4 Rluenidn@-msthyl-3-tetrahydropyran-4-yl-

1m1§1az%>f’(1yl Pmlﬁé{%éd}f’l]gﬁl}%%ﬁ%ﬁ éydro%hl%nﬁsm fonyl ] phenyl

[4-["§tﬂuo'§o—f4L(Q%&HW3 muqh;fuxapﬁm 8- idadol 21 Fotihydin2-

i m dazol uor o-

yll a{rmnmhenyl] (4 Je[opmmmmﬁ}azi@mqéeﬂh@man@e hydrochloride;

A AR R by R U SRR LD ol ey

yl]drﬁlnépl(ei;y@ -(Ghniimlﬁﬁyll 4- Elhahbpamldﬂi—metha.ﬁane hydrochloride;
5-11 uor

-5 ot 2 R A P HATH a0y RN
tetréh}[(ﬁ)’oﬁ%lhy lyI ¥enzamide hydrochlorlde

5-Fluoro-N-[4~(methylsulfonyl)phenyl]-4-[ 1-(tetrahydro-2H-pyran-4-yl)-2-
(trifluoromethyl)-1H-imidazol-5-ylJpyrimidin-2-amine;
N-[4-(Azetidin-1-ylcarbonyl)phenyl]-5-fluoro-4-[ 1-(tetrahydro-2H-pyran-4-yl)-2-
(trifluoromethyl)-1H-imidazol-5-yl]pyrimidin-2-amine;
N-[4-(Azetidin-1-ylcarbonyl)-3-chlorophenyl]-4-(1,2-dimethyl- 1 H-imidazol-5-y1)-5-
fluoropyrimidin-2-amine;
N-[4-(Azetidin-1-ylcarbonyl)-3-methylphenyl]-4-(1,2-dimethyl-1H-imidazol-5-y1)-5-

fluoropyrimidin-2-amine;
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(trifluoromethyl)imdazol -4-yl]-pyrimdin-2-am ne
hydr ochl ori de;

WG 2007001480 4- [ 3- met hyl - 2-(trifl uoromet hyl )i m darol/sSE2094/§01116
-N-[ 4- (nor phol i n-4- vyl et hyl ) phenyl ] - pyri m di n- 2- am ne
hydrochl oride; is
[4-[5-Fluoro-4-[3-nethyl-2-20rifluoronethyl)imdazol -4
-yl ]-pyrimdin-2-yl]am nophenyl ] -

(4- et hyl pi perazi n-1-yl)-nmet hanone hydrochl ori de;

N—[BAC}ilSmFél (netbyldulf@wl)phemtiyt (oD ylimethyl- NH-iBidarali F- YISk onet

)i mdazol - 4 yI] pyrim din-2-
ﬂu?% é >- (4- et hyl pi perazin-1-yl)-met hanone

4- (hzdm%mymmﬁnd&o%w S:fM¥ofo3N-[4- (methylsulfonyl)phenylﬂpynrmd1n-2—
(et hyl sulfonyl) 4-"(‘'mor phol i n-4-yl met hyl ') phenyl']-4

amjng; et hyl -
N- g-gh{oﬁb@exﬁgﬁm%tﬁﬂ%ﬂe?%m-'ﬂyl))sul}&ﬂ]gh%}oh (2@t T hddazol-5-
y)3= ﬂdt@pﬂrrﬂd{n@l—éﬁmdwyl sul fonyl ) - 3

4- (1 %tMo%hyzlol -y? ¥ fﬂuoro-I_\L “et yPX [(4-methy1p1perazm—1-

- 9#&! 5-yl rimdin-2-amne
YDﬁl‘y‘fa’?g‘E?ﬁ%#‘?}Be; éﬂ Fapthe> Y ] gy[ 2-methyl - |
N—[llé(tﬁebtlfahyldyloarbbhx}yBT‘ﬂtlr}-fh%o;dn)eﬂloxy)phenyl] -4-(1,2-dimethyl-1H-imidazol-

dazol.- 1¥ o im di n-2-
> '%' WB}'“’?ld?, 4 8% 0- 4H- t hi ochr onen- 4- one 1, 1- di oxi de
5 m&bml ~Ot-in@@ylpdSerazin-1-yl)sulfonylphenyl]-4-[3-methyl-2-
Eiuoro XPF% nmet h y}i)l tyelzra?] dro- 2H pyran-4-yl) -
(trlﬂupliome&a&)@mdazq}f‘ﬂ-wpwm%dlw 2am1913 hy drochloride;

5. ﬁ@r@ Qﬂ[ﬁ*}l‘n&ﬁ @ruéhiog{ gbl{}mfdﬁ%ﬁzﬂgum’-ﬁi AnbREEAE: N (3

ylmed]nymﬁlhtyﬂj pyﬂmzhnh%@mhe hjpdrédhlexide; pyri m di n- 2-

[4- Ki %@quﬁfﬁ%ﬁmzd,@ﬂwwyth@)iﬂiqﬂ@ygl] -pyrimidin-2-ylJaminophenyl]-
(4- n{étHﬁlﬁéfﬁbﬁﬂldﬁ%lﬁieﬂﬁnbfﬁe)hy%rcfclhwi’fd@' pyrimidin-2- 30

] am noj benzam de hydrochl ori de;
[4- [53F{upzp 493+ :Batrahydropyran- -yl—2 (tnﬂuoromethyl)lmldazol -4-y1]-pyrimidin-2-

yl]glﬁ}nﬁgﬁled%g{i/] (ghlea[ plpera\élrp 1-91)- mé“{ﬁ 1onP %y&rrcr)]clﬂondez yll

5- Rlﬁb&dmy(m&thyllsﬁlfdnym@@hb@hbl]imxymanm@phem]zxommaﬁ@nno
PCT/ SE2006/ 001116

(tefrahydrg- %Hdzyaax{—féﬂl)rﬂéiﬁwdsz%&ﬂiwﬁma}dm aminsdrlracplesids 1 -
5- FEE&JOWL@ Sr?i té;fsf'i?&gr?)l S;nk%ﬂ(l&g)h{eﬁ{}??gﬁ&g%ﬁlﬁyu gr?:ghy‘f’ 'ly(lte)traillydro 2H-

pyrah {44y lre Hhiyligazob 6 a2 Jpyrithidih-Reamibe hydrp gl endd; }
6- (S Yn'gétg)'ﬂ]w i Aty %gfﬁﬁ%?%gﬁin‘}iaé{z'& SN IJpyrimidin-2-

yl}(aﬂm{c[)“z'i alhadllatmitmsém&ﬂeﬁ rghaa9l- dléxmle h%r&'oﬁhluﬁﬂ@ pyrimd
I ] am noilphenyl pyri di n- 2- hanol

6- ({ﬁF@tﬁr@Hﬂ -thefhyli s Gpraygios TR yrap4- rﬁhéﬂr&u@dazc{lé -yhisymigidin-2-
0

s SRR o B Ao adorde

N-(8-Diindily1amirptdpeiy3- D[pf(E,B)du]neﬁayfulmda&oi-#yl){Qﬂﬁm'bhyﬁmidlin—}
(tetrahydro-2H pyran-4-yl)-

y ]annno]benzamlde

N-(3-Dimethylaminopropyl)-3-[[4-(2,3-dimethylimidazol-4-yl)-5-fluoro-pyrimidin-2-

yl]amino]-N-methyl-benzamide hydrochloride;

[3-[[4-(2,3-Dimethylimidazol-4-yl)-5-fluoro-pyrimidin-2-yl]aminoJphenyl]-[3-

(hydroxymethyl)-1-piperidyllmethanone;
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10 i m dazol -5-yl ] pyrim di n-2-am ne; 5-Fluoro-N { 4-
[(2 -methoxyethyl) sulfonyl] phenyl } -4- [2-nethyl- |
WO gaogs@hy dr o- 2H pyran-4- yl)-1 PCT/SE2006/001116
H i m dazol -5-yl ] pyri mdin-2-am ne; N (4- {
[ 2- (Di et hyl am no) et hyl ] sul f onyl } phenyl ) -5-fl uoro-4-[ 2-
met hyl -1 -(tetrahydro-2H @iran-4-yl)-1 Him dazol -5
-yl'] pyrimdin-2-anne; 15
2-{[4-({5-Fluoro-4-[2-nethyl -1-(tetrahydro-2H pyran-4-
N—{3JQIr1(br)b|=4F[(ﬁdﬁﬂ@}l}laiﬁemtilhﬂyy]l)cr&lﬁﬁnm]p]i’enyl}}-5-ﬂuoro-4-[2-methy1—1-
am no enyl ]s nyl.} ethanpol; ... .
(tetl?@ldrpﬁglr@ﬂanf‘eﬁ)( Tgﬂ%é#?fa%ygwgﬁld&i 9% i ni dazol - 4-y
5-FlubicP (ﬁj hﬁﬂéﬂ@i’f)&razﬂx‘l ﬁlﬁaﬁl?Mbhen?l}pﬁ[?ﬁieﬂﬁi 1l(tetrahydro-2H-

-sul ~anmn
pwéﬂﬁl)wﬁﬂnﬁla@od-%ﬂlmmsﬂn %}alpmeam ne-

e T —
yD)rAiBarb];5 - FI uor o- 4- [2 rrethyl 3

- tetrah dr o- pyr an i m da zoe 4-yl ]
—F].upg,q-N,-ﬁ4 q@p@pyfguyonyllpﬁenyl] 4- [2-methy1-1 tetrahydro-2H-pyran-4-yl)-1H-
K .yl met hanesul f onyl ) - phenyl ] - am ne.
lmléazgtégﬂﬁg{f%f %Beadf a medi canent for prevention
N—[amﬁmgtsutfbmd)plmml] -Bffluderf2-nethyl-AH(dtehydo-3-pysedsy)-1H-
Par (% ease, Frontotenporal denentia
lmlﬁﬁgfo W”%“ éeamlﬁ?w Par ki nson denentia conpl ex of

5-FiA6RSIN, {1! N2 dBEA by 1)sHi1FoR: ?Hﬁl’ien%}tctl[@ﬁ&ﬂ@lﬂ-&t(ﬁrahydro—ZH-pyranA-

neurof rbrillar tangle pathol ogies and denentia
y)-pUginidazol-6g/llppdmitie2ragnio® one embodi nent of the

n 04
NS 60T e Bingant o
pyrhﬁl& yﬂPIHHh@dalzol—ﬁA@]ﬁﬁﬁﬂidﬂAMﬁﬂndDCT / SE2006/ 001116 22 R8
A ol g1
2- (F (5 lypet Lewoiyl msgralp ! W%{h &Y CEAmifagalr iy ]Pynmldm-
2- W@%ﬁ&%}% Ligtl CLONROR 5 i - 4al kyl NROR
O ORa; CH(OH)RR and C(OR
{5-Fluoro-4-[3-(tetrahydro-pyran-4 -yl) 3H-imidazol-4 -yl]-pyrlrmdln- -y1}-[4-(4-methyl-
piperazine-1-sulfonyl)-phenyl]-amine;
5-{5-Fluoro-2-[4-(4-methyl-piperazine-1-sulfonyl)-phenylamino]-pyrimidin-4-yl}-1-
(tetrahydro-pyran-4-yl)-1H-imidazole-2-carbonitrile; and
{5-Fluoro-4—[2-methy1—3-(tetrahydro-pyran—4—y1)-3H—imidazol—4-y1]-pyri1nidin—2—yl}-[4—
(tetrahydro-pyran-2-ylmethanesulfonyl)-phenyl]-amine.
in the manufacture of a medicament for prevention and/or treatment of dementia,
Alzheimer’s Disease, Parkinson’s Disease, Frontotemporal dementia Parkinson’s Type,
Parkinson dementia complex of Guam, HIV dementia, diseases with associated

neurofibrillar tangle pathologies and dementia pugilistica.
According to one embodiment of the present invention, the disease is Alzheimer’s Disease.

The present invention also relates to a compound of the formula I:
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R2 and R4 are independently selected from hydrogen,
hal o, cyano, NO2, Cl1 4al kyl, C _ 3hal oal kyl, ORa,
W@OyBIRR) SO2R and C(O)ORa; or R1 and R2, t ORP€T/RE2006/001116
with the atons to which they are attached forma 5- or
6- menbered heterocyclic-ring containing at |east one
N, O or S in which any of 2he hydrogens of the 10
CH2-groups within said heterocyclic ring can be
substituted with oxo, hydroxy or halo and in which
any sul phur atom wi t hgh said hegtterocyclic ring is
optional |y oxidi sed t ; B3 and;Rs are
i ndependent |y s&egt e hydrqgeR, Cl_3al kyl and
ORa; R6 is selecte Coal kyl; or R6 is a
6- nenber ed het |i g nglsgQne|j njng one or nore
het er oat ons ! 0 Br S, wherein said
het er ocyclic is optiahally3substituted with one
or nore Cl_3al/kyl ~,er Cl_3hal oal kyl, wherein said
C1_3al kyl omJC1_3h§1oaIkyI is optionally further
substituted wth one or nore Cl_3al koxy; R7 is
sel ected from hydrogen, Cl_3al kyl, cyano and
Cl1_3hal oal kyl , wherein said Cl.3al kyl or
whégkin3hal oal kyl is optionally substituted with one or
nore ORa; 20 R8 and RO are independently are sel ected
R! fssoltiay doatefirans, Hahe; C,Raalbslksl DREL SO0 NR°RT hydIko T O)NRR®,
Cl 3al kyl and . 3hal oal kyl, erein said §1_3al yl or
C1.alkyINBIEL GRLRRT SO RS SHOMEN IGHORE! mA@Ri Th one or
nore, Cl 3al koxy; Rb and Rc are indefendentl sel ect ed

R? gndoRy 41y drdsgenslenttyl s@edted,from hadiogers Yeloy byangy §D, Cisalkyl, Cr.
A -6hal0al i id C.6al kyl,
sl P e elonptere n sad O Ballol

PCT/. SE2006/ 00, 6 . 23 6hal pal kyl i ' |
R LR ERBE R BRES 61 Vs Do ra e B 2y Sapaegherd
i i ;i dnb
hee &%%@%‘%E“Eﬁ%?%ﬁ%ﬂ?ﬁ%? o wh o § ey ara e

CHatgrenpn adthin saidheferiqeydic singcpn be pibsttutediitle pxo, dyfirgxy or halo and
o JFEERROHRHNG o5 ARLAARL e R B Ve beson
R g sty SR i RBET PP o T & Wit
R RelepieAdart £y 28 GERRG 1 om hycrogen. C1_oal kyl and

Cl1. 6hal gal k wherei.n said Cl 6al kyl or

( yl _ |
R’ . wmembarahelarecyslie Tisheaniginiag sBe P wowhalgresons eelgited from N,
0 JT%, §heRah s42d hdehoBRGic g@b{ptiotnaﬁjﬁlhﬁﬁmwdtmﬁ b @ftr{ga?é& %_galkyl

whi'ch they are attache f'orm a heterocyclic rin

or Qibrlvatkyt avhdrdie said 6o yadkyl or Cnslploagkyd it opsroablly further substituted
.substitut eﬁ Wh<th one or nore halo, Cl1_3al kyl or

Wite PR ALTSH |32 “%Mrer ei n sai d C1_3al kyl or G _3hal oal kyl

R’ }sssegggeld%o%ll L}/drfogeg, Ele.gall?ylll,bcsy%rllcg gﬁcf gl_gﬂaltoglkyl, wherein said C;salkyl or
Cishaloalkyl is optionally substituted with one or more OR?

R® and R are independently are selected from hydrogen and halo;

R? is selected from hydrogen, C;alkyl and C,.shaloalkyl, wherein said C;.salkyl or C;.
shaloalkyl is optionally substituted with one or more C.salkoxy;

R® and R° are independently selected from hydrogen, Cy.¢alkyl, heterocyclyl, aryl,
heteroaryl andC.¢haloalkyl, wherein said Ci.salkyl, heterocyclyl, aryl, heteroaryl or C;.



one or nore Cl.3al koxy; Rh is hydrogen, Cl1_3al kyl or
Cl_3hal oal kyl, wherein said Cl1_3al kyl or C1. 3hal oal kyl

w0 20070ponal |y substituted with one or nore PCT/SE2006/001116
Cl 3al koxy; 1s R is selected from Cl_6al kyl
heterocyclyl, aryl, heteroaryl and Cl_3hal oal kyl,
wherein said Cl1_ 6a| kyl, het%rocyclyl, aryl,
heteroaryl or Cl.3hal oal kyl is optl onal | y substi t ut ed
with one or nore halo, cyano, -(d - 4al kyl ) am no-,

shalcdlkghiabprddajty suiistinded with ondiet mom@lqh&dyl, &141@12319;&3&1321&1(5 cyano,

an ary t.eroar ring, wherein said aryl or
meth%‘%eé‘ﬂlﬁféﬁ“?’ B g@%pt"fronal |y substituted gvl th one or

, more Cl_3al k ano; e bas

R® and BS iz F%@é’a’f"i‘tb ahlq %ﬁoraé% @ﬁt%ﬁ%v ag Pﬁach§§| o4 %Bﬁemcyc ic ring
wh& 1:11\§ td%e&?o &tk {srbgﬁgglliy subRuted G3@ Mne Io%gl%% h38) k@hﬁ)‘i{y,

esto corrp he formula Ib:
5 cyaﬁﬁ, diKC]_satityDamikdN €;.dalkyl d-CighaloalkyRevhRreimRsdidh C; zzfﬁkyl or C1

sl S RSSO Rt ok
R ga B méeé;ﬁ(ngem@bo@&be@mm%y@es%oﬁg@w%ﬂé @Q‘}%&lﬁh Wherein

| salci%E%lﬂ(y‘?XP@RgghaM ]arﬁ)ﬁbﬁ‘ah@as]ukéf tuted @R, onCOOIRDERANSA

and i ndependently are sel ected from

R¢ Mdgﬁggr ’t(;ﬁgi!he?’ @Jltﬁéhe at@ﬁqg %rlrsoer A dﬂe Sitt8&1e8 ot alHeRRTER: ring

heterocyclic ring
10 wheeintsaiditiergoaychc ting isuptiohatyeubstitotrd vathl aetos dadkre batoN;1sal®yl or

C g%g)g{lqyw&&rggélg\ﬁsaﬁ% ICgp.lag i}forr g};zlgl@q%gqn I of I%F{Eurt er sulbgtltuted with
°“é%kn§%@F9@95%?* 10 R7 is sel ected fron1C1_3aIkyI and
al oal ky

R" is hydrogen, C;alkyl or Cy.shaloalkyl, wherein said Cysalkyl or Cy.shaloalkyl is

optionally substituted with one or more Cj.3alkoxy;

15 Rlis selected from Ci.galkyl, heterocyclyl, aryl, heteroaryl and C;_shaloalkyl, wherein said
C1.alkyl, heterocyclyl, aryl, heteroaryl or Cyshaloalkyl is optionally substituted with one
or more halo, cyano, di-(C;salkyl)amino-, C.shaloalkyl, C;.salkyl, heterocyclyl or OR?;

R’ is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted
with one or more Ci.salkyl, OR? halo or cyano;

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

The present invention also relates to a compound of the formula Ib:

Ib

25 wherein
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R8 and R9 i ndependently are selected from hydrogen and
halo; Ra is Cl.3alkyl or G _3haloalkyl; Rb and Rc are
wo pabependent |y sel ected from hydrogen and Cl_6etRg§E2006/001116
optionally substituted wth one or nore ORa; or is Rb

and Rc may, together with the atomto which they are
attached, forma 4-, 5- or &4 nenbered heterocyclic
ring containing one or nore heteroatons sel ected from
Nor 0, wherein said heterocyclic ring is optionally
R sussactediftan hydrogeno ngenoy Crateivaligl, SORNRER, BXORYRR®, CRANRYR®,
| Sy, en 3al kyl or Cl1. 3hal oal kyl, wherein said
C}%?_ a?%ﬁa%(}c . 3hal oal kyl is optionally substituted
szviégmne $r n&urfI O'1 3acHE<rox ; 20 R is d _3alkyl; R is
SRC B §° BYePRAtARY 57'54te¢ oy hydeoggn.thatos cyrii®eNEk, Gishaloalkyl,

oﬂﬂj@@mq{égt,iag@gbm{igccept able salt, solvate or solvate
of a salt thereof. One enbodinment of the present

R? bV R ddehendeit Q_g@ f~f | a; hpaWherein
25 Rl i gﬁb s]?e eg{ggsﬁl%ggnd ﬁy rgg%%?ac%}ég%%@iéﬁh’l oal kyl ,
6 : I OINRbR, O _ 4al kyl NRRRc, S2R',
R g(%@%,ﬁ()@?%@g}%@&%R& WD 2007/ 040440
6 : 01116 .25 R2 and. R4 are independently
R BB ergp i e o ey et rgted rom N,
O B, whafe ©d ketbrocIBa rinS02&kionSil A NRRREe daRth & e (O
51 a@g R? t oget her wi t§h Jtii?:(gnatyoqrrvs to which t%}?@?ge’aﬂm
or Gy ]ééf;j oin to forma 5- or 6- nenbered heterocyclic
7,rin[% containing at least one N, 0 or S, in which any
R’ prsclepied gromy drolighand €. thatoatb- gr oups wi t hin the said
g heterocyclic ring can be substituted wth oxo,
R” prfdif obedensndéndlyarasededted fidih bipdrapsn sud tpilejr  at om wi t hi n
said heterocyclic ring is optionally oxidised to

R* is€iRalkylR8 @nbalebkyr e | ndependent |y sel ected from
hydrogen, Cl 3alkyl, and ORa; R6 is selected from CH3

R® anR ‘Cha iddgbenderitlyl 1da6edi ford hfdrOBAOAIIRS HRYED éﬁﬁgygubsﬁmted
.fing contajinjng one or nore heferoatons Selected from
Wlt{filon Pr 1Hor P8 n said heterocyclic ring is optionally
p Substituted with one or nore Cl.3alkyl; R7 is
R” g B anasy tagether with 3g s, to epéchctheaard attdchdtiaform kb iy, 5- oRG-

' e . selected from hydro and
e e B R b ekl e N or O,
wheBdin 3hidlheteréoytlic sieiseiptiosalytbubstin®ad kith ong or Are halo or Cysalkyl ;
optionally substituted with one or nore Cl. 3al koxy;

R is hydrogen, C;.salkyl or C 1.shaloalkyl, wherein said Ci.salkyl or Ci3haloalkyl is

optionally substituted with one or more C;_; alkoxy;

R'is Caalkyl;
Rl is an aryl or heteroaryl ring;

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

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

R! is selected from hydrogen, cyano, C;.shaloalkyl, SOZNRbRc, CoalkylC(O)NR®R®, C;.
4alkyINRR’, SO,R!, C(0)OR?, CH(OH)R’ and C(O)R’;
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Rb and R are independently selected from hydrogen,
Cl_6al kyl and heterocyclyl, wherein said Cl. 6al kyl,
whedognoayel yl is optionally substituted with oPEI/SE2006/001116
nore cyano, ORa or NRdRe; or Rb and R may, together
with the atomto which they are attached, forma
heterocyclic ring 20 whereth said heterocyclic ring
is optionally substituted with one or nore hal o,
hydr oxy, cyano, -(Cl1l_4al kyl )am no-, C1_6al kyl or
R? #al FBhiad mab;b'enﬂentheteeted fomi hydebgenahdly) cyano, ®O;, Crsalkyl, Ci.

3hal oal kyl is er substituted with one
3ha@@m%pggcqoga|<2@b&2§‘! &a‘g@éﬁmﬂi Re are i ndependent |y
, sel ected from Cl. 6al k or Rd and Re 1y tor%;e
R" apydtRy, togethgt with the ajpine Wlﬂélgﬂhﬁv aretiaghaddpin te & Sor 6-
r r e
el 88 Bt e o B RO D ST My 85180,
hydsedeas bfitle mhrgrﬁip_s@aﬂmy theaaxdl Ha:mr@uychgnhg kan bdwbemtnteé anidh oxo,

Cl 6al kyl Q subst it ut ed
by GRe B ATy PP A iR Fo R Seyat Fbigealty
oxi &R 1062007/ 040440 PCT/ SE2006/ 001116 26 RRis an

aryl or eteroaryl ring, wherein said aryl or

R® liEY a%%‘fr)éla})idd@?tl ¥ S1Q8% B bl drosih el Ldikgieshd @REh one or

nore as a free base of a phar nmaceuti cally

6 or solvate of a salt thereof.
R ﬁ%%%a%ﬁgpﬁlenﬁﬁén %Mfo(?t he present invention rel ates

R6 I d,gl?te cgg]g elq&e%o aémﬁg %{1@? b{h?ﬁl?énege?gastgﬁs i&cted from N

or ('D,rWIQJtéthEthfebed)@eBc angBpaondlychibdiutadi vdthlone onhereCmalkyl;
R8 is hydrogen and RO is hydrogen or fluoro. 10 A

R’ {s4elebied ﬁ%ﬁtﬁ@ﬂga[@ntcy@ﬁo bREeCPsRsRNEyLi nventi on provides a
conpound of formula I, wherein R6 is C6al kyl.

M&b%eb&&ﬂ@yﬂwtéd%m &vbadhimEo;of the present

I nvention, R6 IS tetrahydropyran i's Yet anot her
: QY 81da B, RFHRY; ﬂ'@:ﬁd@ 11
R %g@n%gﬂﬁﬁgﬁh}ﬂ}%dg'i%g €l %ﬁs’m%er éin FaQﬂC&I s nrr—;t1 hyl or”alky s
optianifly sudrstitwddhwith ofne eorb &di;atkorty; of t he present
i nvention provides a conpound of formula I, wherein R4

R® iuid Rﬁﬁlb &ﬁ?eﬁéi;&ehﬁﬁkdl@bﬂéd)@ﬁﬂ hytigen, Q\GRkylGhddatekgdyclyl, wherein
Cl 3hal oa

; RoR and 20 C(O o
saihE- éﬂﬂ@flnl@et?recﬂhétlh%ﬁﬁoéﬁl%ﬂtb%ﬁg ya’*rlﬂt‘?ﬂ,@ %ﬁ%fgsctan)o%ﬁ or
kpuention, Rb and Re are independently selected from

Nﬁtydrogen and Cl_6al kyl, wherein said Cl_6al kyl is

R’ Vﬁc{ RQ g‘l/ Fsageltlzéf%amsﬁllal &t%ﬁ-t W&lﬁclpgl%% Qfe dt‘ﬁﬁl?ed%n%terocychc ring

erern Accor g to yet another
wherein said heterocyclic ring is optlonally substituted with one or more halo, hydroxy,

cyano, di-(Ci.4alkyl)amino-, Cy.galkyl or Cyshaloalkyl, wherein said Ci.¢alkyl or C;.
shaloalkyl is optionally further substituted with one or more Cjsalkoxy or OR’;

RY and R® are independently selected from Cy.alkyl; or

R¢ and R® may, together with the atom to which they are attached, form a heterocyclic ring

wherein said heterocyclic ring is optionally substituted with one or more halo;

R! is selected from C.galkyl and heterocyclyl, wherein said C;alkyl or heterocyclyl is
optionally substituted with one or more di-(Ci.4alkyl)amino-, heterocyclyl or OR%;
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enbodi nent of the present invention, R4 is
trifluoronethyl. According to one additional
weredodimrnt of the present invention, R4 is chPOF/BE2006/001116
According to yet one additional 25 enbodi ment of the
present invention, Ra is trifluoronmethyl. One
enbodi ment of the present i2fvention provides a
compound of forrmula I, wherein R2 is hydrogen, hal o,
A _3al kyl or ORa. Accor di ng to one additi onal
R iembasii ordreteradryl diveg, phesetmiaid inglerttetavogryR2ng i optibmally sugituted
Yet one eg:‘;ﬂ) ent of the present invention provides a
with RERS GRRFe 6153 rrl‘remla |, wherein Rl is selected from
as arfYééeraﬂae(ﬂﬂa ﬁﬂﬁ’oeu@aﬂ%%E%b‘fé’ alt, IR olvate of a salt thereof.
2al kyl 20077040440
PCT/ SE2006/ 001116 27 4al kyl NRbR, S02R , C(O) ORa,

Ancgﬁ%ooé?bﬁg g P&hﬁ ére crenets e&ﬂe?x 1|9fr11 Vﬂagaltj]c%s (19) %&}Eﬂ}%gh& Bpﬁﬁlnula I, wherein

R® £ Padrk iy deb£nNRbR and Ro and R are independently
sel ected from hydrogen, Cl_6al kyl, heterocyclyl, aryl,
het er oar yl andCl 6hal oal kyl , wherein said Cl_6al kyl,
Yet@%%ﬁl%?&%(@&ﬁlne e &r@%‘h@fn@@ﬂt Gvidek Lk (Il%f fo'n%uﬁ I

or nore C _4al kyl,
wh@émélﬁakhyﬂrkgdnanﬂaﬁoshm@tagmn,orﬂuetdqanesul phonyl -, ORa or

NRdRe; or Rb and Re may, together with the atomto

which they are attached, forma heterocyclic ring

A Wil @inBodinedlt Bﬁh@b&@&ﬁ'm&nﬁé oivﬁleﬁﬁibd)rﬁp@iﬂd)bf formula I, wherein
substituted with one or nore qudr oxy, cyano,

R® igiCoplicyl. A&mghn)gatﬁp%addltrﬂlab@mmlmém the prafeit BFRAN, R® is

sai d -6al kyl or Cl_3haloalkyl is optionally
tetr%@%%ﬁﬁ substltut ed wth one 10 or nore Cl_3al koxy or

ORa. According to yet one additional embodi ment of the

present | vention Rb and Re, her with th ato
Vet ghofist eRbHmyntA1 (e pressah e gy ek {1 oE forpy
whiRR €1 {9 nRlyH oPRIROREYGAYIC Ting is opti onally

substituted with one or” nore halo, C 6al kyl or
Cl_3hal oal kyl, wherein said Cl -6al kyl “or Cl1_3hal oal kyl
|ona further substi.t.ute 4.

Onﬁimggc%%g%/o %ent Rérg%t}oall pr{awfies X %’o otélpdgg_g r%xru r@(v‘f’lel];emR 18
selddil fidm Ry @SS, hlal@VHUIzl Oﬂ,alk%ﬁlcd 31&&62&1%}61?@” iSO,RF, TYO)NRR® and

substituted with E‘i’ According to a further .
C(Qfodipearding fo @rrpéheﬁﬁ esienhefdhe pessent favengon, R and R® are

e

ol LD Bl R0l 4 i g
subzﬁm&domﬂdmneg)rtrmry éIRaanﬂ wihttear Rbisithdilingn Acmrdmgéo yet another

resent jnventi d
emg%;f 1gReR ofI 4bg Qg)q?en? glv s:‘fg)ﬂgcemgqte]tl}yt?%cgo g{co SIS agcf %1ona1
em'ﬂ@cﬁﬁleﬁﬁﬁ‘ thd e Rt ﬁﬂ'eﬁtibny RY isthforo.aalebotdiRN &) yed GROSH difRsHal
of the present invention R is nethyl. Accor ding to

emberimietrofdhderasent vertion; Reisgrifeeramettivkent i on, R1 is
SO02NRbR and

One embodiment of the present invention provides a compound of formula I, wherein R?is
hydrogen, halo, Cysalkyl or OR®. According to one additional embodiment of the present

invention, R? is chloro.

Yet one embodiment of the present invention provides a compound of formula I, wherein
R! is selected from hydrogen, cyano, C;shaloalkyl, SO,NR°R®, CyalkylC(O)NRRS, C;.



10

15

20

25

30

25 Rb and Re are independently sel ected from hydrogen,
Cl _6al kyl, heterocyclyl, aryl, heteroaryl

wa@raC4@h@l oal kyl , wherein said Cl_6al kyl, PCT/SE2006/001116
het erocyclyl, aryl, heteroaryl or O _ 6haloalkyl is
optionally substituted with one or nore Cl1_4al kyl,
Cl_4bhal oal kyl, hal o, cyano,27 net hanesul phonyl -, ORa or
NRdRe; or Rb and Re may, together with the atomto
which they are attached, forma heterocyclic ring

4a]l<sMTéRt§l°nS@fR C(DOR? (CHEOER nidg(O)R’ oftdonhng toyor@@dditional

eniyiiest oA Hsaprp A RO Rk B snrgl P OB AN 85 458 Roaeno
1ndé:ég{ﬂe%%§@@@é@@ %laﬂfﬁlyd!?@geﬁ h@i Q8K Heterd¥yeFe)| aﬂylslﬁ?dt&o aryl andCi.

or Cl 3hal oal kyl” i$ optionally further

shaloalhyl, wmreem saml Chsadigd, heéﬁromm, acil, Betpioawy obk1-ghploalkyl is

d h t
o MR e LB 00T
meﬂlmul@hmﬁt mch)e WRERF; ror ab ed Bf oy copetheritigthe kv &i which they

said heterocyclic ring is optio aII gbstltuted th
are giieches, 1R & TSy clisrring @laffrﬁlywalér G@IO%’H ¢ Bag kyqptionally

subSFaRE WiftSorde®r Yifthe NG alﬁgﬁj%)@ey'f enab, (ﬁ'f@? leﬁﬁ%nﬁf) th&lkyl or C;.

presentv I nvention s erocy clicri nfg%t
shakoaliyt, ivthetaia said CheadlkyCdr Gahha}ocbalkyA@cmpwnai@' hgegubstituted with one

A TN R A —

invéfiRnEesam’, to @&MﬁtWMﬂth.@ afoth feshich eRyReReichdd, Fartiahderbeyclic
sel ected from

ring} Wherem Eﬁl%@tﬁmcyfmrma ig apiéanaBy yebstigued wish soney Boszdelfy for-

s LN AR A B ARGy e

subbt)‘mﬁedf\intlnds@py mhore @ kelRex3yror QR A(:@brdlﬁlg to another embodiment of the

prefe FVBRDY S50 ggtyroswl}wgdwhsw%wh ki no 3
phenyl) (phenyl ) met hanone; 15
4-(1, 2-Di net hyl - 1H i m dazol - 5- yI) 5-fl uoro-N
{2-met hyl - 4-[ (4- net hyl pi per azi n- - b b
Acgqrglmgm)g fythiep prabgdimpnigfitheprgsant g].vgnﬁlqi)eR is Cy.4alkyINR’R"and R
{ 0
and?lﬁ t%igithp' v'vT?ﬁ platé)érrﬁaozxpﬁg@ﬁl%&)agea%@:%% %_rgl e[l?et&l'ocychc ring.
nit rophenyl }pyrl m di n- 2- am ne;
4-(1,2-Dinethyl -1 Himdazol -5-yl)-5-fluoro-N-[4-[ (4-me

Actdtinpit® gétaziuithdreiboamidi® 8Fihk presem@Qnvention, SO,R' and R’ is Cyealkyl,
(tritluoronethoxy)phenyl ] pyrl m_di n- 2- am ne
whprygy i peelkybis optipnally,ybggtuted with one or more OR”. Accoding to yet one

addifford ?@gﬁgﬁh@a AL AR Il Tiomdih pheny! } - 4- [2- meth

1H-| m dazol - 5-yl ] pyri m di n-2-am ne hydrochl ori de;
5- Fl uoro- N-

Acédtding4o amdthatlcpibpéingat of the pteserriivanyibl, Hidn$OPNRR® and
-4-[2-methyl -1 -(tetrahydro-2H pyran-4-yl)-

R® dddt RMird dacRberRtewtly Bilédied ﬁldnﬁ ‘h?rd@@hﬂ Q?l RyEy10 ﬁétb@by@lfih a@ﬁ
5- Fl uor o- N-{ 3- et hoxy- 4-[ (4- %]e&l per azin

heterppiyh Aed{yilshalaalkyl, Wbpqqm sa;d C1 6alky1 rocyclyl, aryl, heteroaryl or 01
ghaloalkyl is optionally substituted with one or more C,.4alkyl, C;.shaloalkyl, halo, cyano,
methanesulphonyl-, OR? or NR'R®; or R® and R° may, together with the atom to which they
are attached, form a heterocyclic ring wherein said heterocyclic ring is optionally

substituted with one or more halo, hydroxy, cyano, di~(C;.4alkyl)amino-, Ci.salkyl or Ci.
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(tetrahydro-2H pyran-4-yl)-1H i m dazol -5-yl ] pyri m di n-
2-am ne hydrochl ori de;
WG 2007 0er4a0 N- [ 4- [ (4- met hyl pi perazi n- 1-yl ) car bonp¢T/sB2006r@01116

t hyl sul fonyl ) phenyl ] - 4-[ 2- net hyl -
1- (tetrahydro-2H pyran-4-yl)-1H i m dazol -5-yl ] pyri m di
n- 2- am ne hydrochl ori de; 28
5- Fl uoro- N-[ 4-[ (4- net hyl pi perazin-1-yl)sul fonyl]-3-(tr
i f1 uor onet hoxy) phenyl]-4-[2 30 net hyl - |

3halo£1ky?1t wabet smidzelr alyhor @r yﬂaboa]ldyﬂ isropt emadly-forthdr]spystitutedimith one

m ne hy cahlorl oro-4- 2-met hyl -, |
or e Bl O pyreuiioa g pye it lerbRndBegor e Rrathy
Vern'heh' I@* E[J}Id R° to géﬂlle? Wifhahy hibit '@'Wﬂlhpﬂ‘l SEE?e@ttﬁc]:?ed@Bhﬁ' & heterocyclic
ydr ochloride; WO 2007/ 040440 PCT/ SE2006/ 001116 29

ring5 wiikrgoy mchhe[tqromﬂlhylng i$ optionally substituted with one or more halo, C;.

B e D

invdhtidh gsid lhefekstsclid Ang is@ulfsltltlﬂécbwﬁh [aZjlrm]kjaly IAccd;rdlng to yet a further

(tetrahydro-2H pyran-4-y azo yl ] pyrimdin
additfpnal gmbadimentiof E*WTTS@WFV@FWE ayiﬂ ‘fh«éﬁwé Lyl-
hydrochl ori de; 5
5- Fl uoro-4-[2-nethyl -1-(tetrahydro-2H pyran- 4- %/ -1H
Ongwrdbadimers-of lthe Prefedt rpntipngirovides-a compound of formula I selected from:

L it RPN S hfo A R ARaltygrsoch! ori de:

(tnﬂl(cirsﬁlémwﬁm&lya dan24mihe; - 1H i mi dazol - 5-yl ] - N [ 4- (pi
erid car bonyl) henyl(lpyn m_di n-2-am n
N-(hy dpisbloraphinsd}-441 Lacimptsy b heiipidazd sy Hyi-goropyrimidin- -2-amine;

A T 7 o

yl]dayiel6 petlsh el (pH&iyl)methanone; o
. (ﬁﬁ? C}jﬁi{f%’%ﬁﬁ% Y ot AT SRRV LR H hetRy btpez i

sa%h di n-2-am ne hydrochl ori de
yl)%}glﬂ%%{)ﬁ)&%h][pghnet h}&%h%nl nmet hyl pi peri di n-4-yl) -
4- (Ha-zlhtneﬁ}y}f-llﬁ 1Na1da[74>l—p(y&)-5 -fluoro-N- {4-[(4-methylpiperazin-1 -yl)carbonyl] -3-

nltrgelhi;%},}%é/ﬁ 121:}2 H]ﬂfél ) car bonyl ] phenyl } pyrim di n-2-ainin

ﬁzlﬂlﬁ@f@d AH-gnig®ion g lyi)- smofmmm[m-memymmmyuayl)thpobml] 2-

d | 4- |
(tﬂilﬁ‘;fgnﬁ&wygpbﬁ@h | pyrlxrh%r%mﬁe by@ﬁ?hieﬂ%dr ochl ori de;

TP LRI %ﬂ@%’a{%ﬁ- 7oy b2 el gt 26
pyréh-Ai-fl)-UbFiariddzhl5 yilpediy dinp @ rainin ey Geldoridug

—FTI%/ ar -?\ﬁ% E@}qq%hyg)pg#éﬁyfymirg?glm?q&} -4-[?-methyl—l -(tetrahydro-2H-
pyraﬁ Mgﬁ; @Hlﬁﬁﬁ@azgﬁSB/Y]E)ﬁ”mﬂilﬂ b Jardifk hﬁﬁochlonde

azol A%/rl m di n- 2- am ne drochl ori de;

-P&aopfb@él{bnwhc{x;r- Kémm;h;émmr@mflyw@ﬂgﬂn]yl]pmw ~4réd-mpthyll-
(telir%hygjéoz-%lp-_ I -%— Pl?ﬁm? dazc% ﬁmlnﬁdlgr ne h 8rochlor1de

5-Fudrb9v-M- E(@fr@etﬁylpﬁogramtlhyll)car%onyl] -3- (methylsulfonyl)phenyl]-4—[2—methyl-
t etrahydro- 2H pyr an- 1) {—Hmdazgl-S-gl}ldt;Xrilmddin

1- (t ahydro-2H-pyran- -yl 1H—1m1dazo -5-yl]pyrimidin-2-amine hydrochloride;

5-Fluoro-N-[4-[(4-methylpiperazin-1-yl)sulfonyl]-3-(trifluoromethoxy)phenyl]-4-[2-

methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-ylJpyrimidin-2-amine hydrochloride;

5-Fluoro-4-[2-methyl- 1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-y1]-N-[4-(pyrrolidin-1-

ylsulfonyl)phenyl]pyrimidin-2-amine hydrochloride;
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yl'} am no)benzonitrile hydrochl oride; 25

4-(1, 2-Di net hyl - 1Hi m dazol - 5-yl ) -5-fl uoro- N-[ 4- (nor ph
W@ bkiomA4449 | nmet hyl ) phenyl ] pyri m di n- 2- am ne PCT/SE2006/001116

hydr ochl ori de;

4- (1, 2-Di et hyl - 1Hi m dazol - 5-yl)-5-fl uoro- N

{4-] (4- et hyl pi perazin-I - 39) sul fonyl]phenyl}
pyrimdin-2-amne; 4-(1 ,2-Dinethyl-1
H i m dazol -5-yl)-5-fluoro-N- [4-(piperidin- | - 30

5-Fitog#- R mydth ittt ahpghior 2H-gi an2+- gl feintigahob b il bVt [démorpholin-4-
FEAOULY LT R

] onl , [
o o B KL R S iy Dt PR Y 2
yl}amino)phenyliteytdin-2t1¥hmethaone hydroghlpride; f | uor o- N-

4- [ (45 methvl pj inel - o |
SE R R PR Bl -4 ik g s morpholin--
ylufettyd) He@l]@fgﬁﬂﬁdin&bhﬁm Hodiothibrdd; ) - 5- f | uor o- N-

- [ §4- met hyl pi per azi n-

3 | - . L
5-Fjnore-4r Bonsihy phdeaty gsar Hiperan-y Brkiianidyzpl-s ofl-d [t faiperdin-1-
- -0 _i b g _5-yl)-5-f] i mid
yicpoi /by BB Ty L EREghe 2 ) banone. T
4-(hyyclohédyd2i-dethyld L f{imidakoler-ph-$-fldorodt-fdH 4tmethylpiperazin-1-

- (t et r.ahydr.0- 2H: - 4-yl ) - 1H i.pi dazol - 5-y!| i ni di
ey TR Ry B Gar PR or . 5 LB uor o4
4-(i-@y@l%h@;yylla—ﬁleﬂlfr{—FHH%E&&%I%—%_W&&B—_‘M'{Zyil[()4=rﬂn:altgylpiperazin—1—

y - -

H im daZol -5 - [4- (pip erazin-

4
( yl)wfgaylﬂwWyl)}pﬂén@}lq-Wmimlwdﬁociﬂcmﬁehe hydr ochl ori de; and

-F - T ..
I P S S E K v e
mefhy(pigdrizdy dljpadionplfstenydpyrimidin-2-amine hydrochloride;
5-Hlidre rigargH ot Geimiaibe b RS AT G Lol I-
yls{l}llzéétﬁfﬁb?lé&ﬁ/rl]]‘b?hﬁ’ﬁcﬁﬁ-ﬂa‘?nihg Ry &OEMOLNEs di scl osed above for

herapy. The present invention also relates
5-RHore-def@rpabyld] -§etrayded2 Hipyran-4-yl)-1H-imidazol-5-yl]-N-[4-

(eiforrgl by -Gty prdipainice
5~%ﬁ%{*?-ﬁ%ﬁﬂéﬂf@&hﬂ@yﬂﬁf-E@Zﬂn@thﬂzl-i-Xieirﬁl@,F(b@JZHLﬂyran-4—yl)—lH-
imigagql-A-WinyRiginpermine hydroghlpde;hony | ] - 3- ni t r oani | i ne;
5-@%%\(.fﬁ@g&ﬁ%@%@g{aﬁkm&nﬂ-@291%&911yldef&nm.by.ma@mhm.
imidhkohSetlypyrithidined-aming diydro2klopge;an- 4- yl ) |

O A S T AES A RO Syt
yl}amino)benzonitrile hydrochloride;
4-(1,2-Dimethyl-1H-imidazol-5-yl)-5-fluoro-N-[4-(morpholin-4- ﬁ
ylmethyl)phenyl]pyrimidin-2-amine hydrochloride;
4-(1,2-Dimethyl-1H-imidazol-5-y1)-5-fluoro-N- {4-[(4-methylpiperazin-1-
yDsulfonyl]phenyl}pyrimidin-2-amine;
4-(1,2-Dimethyl-1H-imidazol-5-y1)-5-fluoro-N-[4-(piperidin-1-
ylcarbonyl)phenyl]pyrimidin-2-amine hydrochloride;
4-(1,2-Dimethyl-1H-imidazol-5-y1)-5-fluoro-N- {4-[(4-methylpiperazin-1-
ylcarbonyl]phenyl}pyrimidin-2-amine hydrochloride;
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(2E)-3 -Dinethylamno- | -[2-nethyl- |
-(tetrahydro-2H pyran-4-yl)-1H i m dazol -5 -yl ] prop- 25
wWQ2@n/kodane; (2Z)-3 -Di et hyl am no- 2-fl uor o- | PET/SE2006/001116
[ 2- et hyl - |
-(tetrahydro- 2H pyran-4-yl)-1Hi m dazol - 5-
yl ] prop-2-en-1-one; 5-Fluor®d4- [2-nethyl- |
-(tetrahydro-2H pyran-4-yl)-1
H i m dazol -5-yl ] pyri m di n-2- am ne;
4-(12-DAmethlyb1 H-idideedhdyl)fe flaapt Y4 Gembtply lpigeeszazilne; 30

ynraaﬁylaphew"iemr&a R R0 5. et hy| | Sowaval 6.

-1H- 1 ihiH ohie1- WO
i o A e

yhdagteny piBinyBphwinghin-Acntine hydrochloride;
(4- ﬂé](l 9 : Of!]@r)ﬁg %Wéfﬁiﬁ fi?”%q%%g%dlﬁ-zygrl a?ﬁlﬁgﬁﬁle%)(byﬁdm-}

y1)métﬂlarﬁylglh h¥ilbride; met hyI 1H-| m dazol - 5-yl ) prop- 2- en- 1-
one; 4- cIohexyI

4- ({iﬂumw %rme@wl)(iesrahy@rer%{rmam%ﬂhlé’ ighidlazgl-5-ylpyrimidin-2-
t hyl din-4-yl)-1H d
o) Gl ef el erde T P eyl 1
-Fldole%e[ﬂhyéthylple(tet&hydﬁkglﬂapyﬂdﬂ-4 Ml)dii—mudﬁz(&-ﬁ]-xﬂ-b’p[-ﬁlz(-plperazm-l-
-1 - » (27) - Di et f - -
sisgiRrPRg b hidin s BHRRRLORIE 291 - 1 14 i mi dazol - 5-
—H&dr@f]\em-%(zﬁﬁethylﬁﬁﬁrazﬁlol {fsulfon henyl} -4-[1- (tetrahydro 2H-pyran-4-

Fl uoro-4-[ 2-net pi peridin IyI) IHIm
yl)-@g(z@ﬂucgolylpt}lppflﬁm@dﬁzoiéayﬂmnu in-2-amine hydroch oride.

4- (1, 2-Di et hyl - 1H i m dazol - 5-yl ) -5-fl uoropyri m di n- 2-

am ne;
Ond efribedineBis fiky prsdn invehtich felhtdsrto tie-doampendsdisdiasey bhovwi for use

Ber azine; 5-Acetyl-I-(tetrahydro-2H pyran-4-yl)-
in hewapyf | yor onet hyl - | Hi mi dazol e;  ( 2E) - 3- Di met hyl ami no-

- [

1 (tetrahydro-2H pyran-4-yl)-2-trifluoronethyl-1Himd

Thapeker invebtiyd §lpy @ipt@-ten-compnend selected from:

2- G T e R ek S S F S PRIt ny 1 - 11+
2-N1Sh B2 pl4-raetil % &Qrtﬁl-ﬁ}?carbonﬂ]%ﬁﬂm@ Fl uoro-4-[|

(tetrahydro yran 2-(trifluoronethyl)-1Him
4- [G%kftﬂthyﬁalwrpmﬂrﬁs)@rhﬁnyu%wﬂﬁ@l lingy 4-72-Methyl- |

TGN AR R PR Y Py

4- [N4Ad§myth4(tetrph,3rda¢z -2 Hepyran-4-yl) Jamino- S-methyhsoxazole
5-Acetyl-2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazole;
(2E)-3-Dimethylamino-1-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-yl]prop-
2-en-1-one;

(22)-3-Dimethylamino-2-fluoro-1-[2-methyl-1~(tetrahydro-2 H-pyran-4-yl)-1H-imidazol-5-
yljprop-2-en-1-one;

5-Fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-imidazol-5-y1]pyrimidin-2-amine;
1-(4-Chloro-2-methoxybenzoyl)-4-methylpiperazine;
1-[4-Bromo-2-(methylsulfonyl)benzoyl]-4-methylpiperazine;
4-(N-Acetyl-N-cyclohexyl)amino-5-methylisoxazole;
5-Acetyl-1-cyclohexyl-2-methyl-1H-imidazole;
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(3R)-4-[ (4-Bronophenyl ) sul fonyl ] - 3- et hyl nor phol i ne;

(1S,4S) - 2-[ (4-Bronophenyl ) sul fonyl ] -5-net hyl -2, 5-di aza
whe@yoh@p®. 2. 1 ] heptane; Met hyl PCT/SE2006/001116

4-brono-2-(trifluoromet hoxy)benzoate; 25

4- Brono-2- (trifl uoromet hoxy) benzoi c aci d;

4- (4- Chl or 0- 2- net hyl benzyl ) br phol i ne; Lithium

4- ({5-fluoro-4-[2-nmethyl -I-(tetrahydro-2H pyran-4-yl)-

1H i m dazol -5- yl]pyrimdin-2-yl} am no)benzoat e;
(QE}-3RinBrigiamdoriethgichdrzdyl-nathst-i HrimedazoBH-yl)prop-2-en-1-one;

<2Zi‘-35§\'%%ﬁiyﬁqs&%5'z2€ D O EHb ) PEH DY 4 ket ylprop-2-n-1-

one2, 2, 2-Tri fl uoro- N-net hyl - N- (5- net hyl i soxazol - 4-yl) acet
ami de: WD 2007/ 040440 PCT/ SE2006/ 001116, 32 1-T1
4-(L-Guelebhexyb2amethyt L imidarehd-y)-b-inqrepyaanigin-Sagpie;

L L A R i

(2 By Dinskalzydbmnoyl-] methy 21 € h-ndethydpiperidin-4-yl)-1 H-imidazol-5-ylJprop-2-
SZZ).- 3-(Di net hyl am no) -2-fluoro-1 -]
Cn-1-ORet hyl - 2- (trifluoronethyl)-1 Himdazol-5-yl]prop- 5

2 BQﬁn'l R Sming-d-HHA6 A= - dhethyl-1-(1-methylpiperidin-4-yl)-1 H-imidazol-5-
(Zi th -21(ntr|fluoro¢rzetﬁy?’ ime Ylpiperidin-4-yl)-

yl]pﬂopﬂ‘r@aboheS yl] pyrl m di n- 2- ami ne;

5-#%3—%&2%”%%@§@%@ uI fr?h%&ﬁ@?ﬂ%&[]#m 519{1 ﬁg{?}q‘ﬁmdng J-amine;
4- (22{111&&3{}@119@%8%01-5Lﬁlf-@ﬂmbﬂop%ﬁydlnm@mhy,l -am ne; 10

- Met hyI -i soxazol et rahydr o- pyran-4-yl)-f
1- ('@Ftr%lﬁf”éb@af oy Wfomp'bﬁﬁe@??‘é‘ﬁ’? WBISHAE 4-y1 ) - 1

- ] P‘4 g thyl idazal

A'é-[e%’,in(lt etr agdrg ira I—I-R{hlrﬁ oyazo lml aﬁ > propenon
(2E3:3- Dﬂn)letRylalﬁlmyeI hy(tmhydro22H4plymne4—yl)-2 tnﬂuoromethyl 1H-imidazol-5-
yl];éjo (t e rahydro pyran-4-yl)-3H i m dazol - 4-yl ] - propenon

(2Z§ 3Flbif@étﬁ>ylém{ré 1- Hﬁ&rbalhmd(t&ra%?ﬁiﬁyz%yfhnﬂ B PHrifb bazalyl-3 H-

cl‘tfyrlmdln 2-am ne
1ml§a7{ SPilipseRr2Z0f 4o net hyl - pi per azi ne-1 - sul fonyl ) - phen

5- FYI!LOZ% 42[?1(‘;5‘%%5}160}‘0 %ﬁ; gﬂraﬁ 4 Q}l% -2{trfluoromethyl)-1 Himidazol-5-yllpyrimidin-
2- aﬁiu@kghyde The pr esent invention also provides the use
4-[2-{1\4%ﬂgoyénpou Zlg{pgl%m—%ys l%ggr\lll(celazto 5-y151pyrlr£crh?192azr1r?1}nleon
1-[(4-Bromo-2-chlorophenyl)sulfonyl]-4-methylpiperazine;
(3R)-4-[(4-Bromophenyl)sulfonyl]-3-methylmorpholine;
(15,485)-2-[(4-Bromophenyl)sulfonyl]-5-methyl-2,5-diazabicyclo[2.2.1]heptane;
Methyl 4-bromo-2~(trifluoromethoxy)benzoate;
4-Bromo-2-(trifluoromethoxy)benzoic acid;
4-(4-Chloro-2-methylbenzyl)morpholine;

Lithium 4-({5-fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-
yl]pyrimidin-2-yl}amino)benzoate;

1-(4-Bromo-2-methylbenzoyl)azetidine;

4-Bromo-2-(trifluoromethoxy)benzoic acid;
1-[4-Bromo-2-(trifluoromethoxy)benzoyl]azetidine;
2,2,2-Trifluoro-N-methyl-N-~(5-methylisoxazol-4-ylacetamide;
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Li sted bel ow are definitions of various ternms used in
the specification and clains to describe the present
WO poogfotsi4am. I n this specification the term "al RgT/SE2006/001116
i ncl udes both strai ght and branched chain as well as
25 cyclic al kyl groups. The term Cl-3al kyl having 1 to
3 carbon atons and nay be, But is not Ilimted to,
nmet hyl, ethyl, n-propyl, i-propyl, or cyclopropyl. The
term Cl-6al kyl having 1 to 6 carbon atons and may be,
1-{ bMethyd-2n@diflhdromeibgll)t16]-imEaol-S; yltiapbye; n- pr opyl ,

ek S DA G sprop -

onet - hexyl or cycl ohexyl. The term Cé6al kyl having 6

¢arbon atons and may be, but is not limted to, n
(ZZhé@lmethyhgxw)%ﬂuwcll Bhesiay-2-thigluosmpstion)- AHrlwqiaqmohyllpmp-
9eh! cludes, but is not limted to, - CH2NRbRc,

-gﬁﬁﬁHZNRbR and - CH(CH3) NRbR. The term

5-FERr@al[kythéh D NRERGorometiN) 200-7h 4 21 A0y IRG TG ERODGHER1 1 16
33 intended to_include, but_is not limting, C(O NRbR
4-[4-Brorop-2y (i sulfopwlohepey [P RIRBRENE; and - CH( CHB) C( O) NRBR.

" ¥ t ht b hed
2SR R et RIS Wer® S Lo Syl having 6
2-[@aBhvamwphtmisubdodg oyl dethyl-embend, and may be, but is
t limted , I i - hex t
~-Bgifiootiet S0 NSy R RRes chai n
5 A@:lenyJly(‘tetﬁh?d&ﬂ-py}_m-tygflm-nﬁi@aidié‘ny| havi ng 6 carbon

atons and one triple bond, and ut i.s not

(E)3-Riredylegino- l@ﬁféﬁwro'wm%4ﬁé)@%yimﬁﬂﬁ1 4-y&lrpppenone;

o R PSP 3 I oo

s-faaarm [Anektrahydio e H- byﬂan-|4_3y1)+d)H 1h11dazbbﬂ—yl]pyrilmriaiilh@)a]mne and

oXY, L i-p 0 15 The term
s- {51 PRt piBerRFing FHEODA RPRTAEIOBHNHG and
- R al kyl group,
o R By A A T Kl duzole Bibalih. 2, pe OO
hydr ogen substltuents have been replaced by hal ogen

Thggreg%\,rgveenmﬂﬁ grgv %ff{?glge tftilm 20 h %%?f?)s &)%% %d}eﬂge
prephriatid®bPBdhydund of REmiuyIn "aryl ™ r ef er s t 0 an

optionally substituted nonocyclic or bicyclic
hydrocarbon ring system containing at |east one

i ' SdiRE YatRR 2 ks t
LiffRAY BerRRAR frfolu? s R AN spef et st Sfahn to
dedoyitle theqrdyont invergionyst em Exanpl es and suit abI e 25

val ues of the term"aryl"”, but not limting,are
phenyl, naphthyl, indanyl or tetralinyl.
In this specification the term “alkyl” includes both straight and branched chain as well as

cyclic alkyl groups. The term C;-salkyl having 1 to 3 carbon atoms and may be, but is not
limited to, methyl, ethyl, n-propyl, i-propyl, or cyclopropyl. The term C;-salkyl having 1 to
6 carbon atoms and may be, but is not limited to, methyl, ethyl, n-propyl, i-propyl, n-butyl,
i-butyl, s-butyl, #-butyl, n-pentyl, i-pentyl, z-pentyl, neo-pentyl, n-hexyl, i-hexyl or
cyclohexyl. The term Cgalkyl having 6 carbon atoms and may be, but is not limited to, »-
hexyl, i-hexyl or cyclohexyl. The term C;.4alkyINRR® includes, but is not limited to, -
CH,NR'R®, -CH,CH,NRR® and -CH(CH3)NR®R®. The term Cy.,alkylC(O)NR'R® is
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As used herein, "heteroaryl"” refers to an aromatic

het erocycl e having at | east one heteroatomring
woreosero4guch as sul fur, oxygen, or nitrogen. HeCESERANYH01116

groups include nonocyclic and polycyclic (e.g.,

having 2, 3 or 4 fused rings) systens. Exanples of 30

het er oaryl groups include wd3¥hout limtation, pyridyl

(i.e., pyridinyl), pyrimdinyl, pyrazinyl,

pyrrdazrnyl triazinyl, furyl (i.e. furané/lc) b
integdediol iptlnds, butrla rnnblluylitmgt @{Q)MR R® -CHIQE2BR -CH2CH2C(O)NR R®

dyl, pyrryl, oxazolyl, benzofuryl
andbg-lr@@[??{dé *‘]ﬂ enzt hi azol yl, WD 2007/ 040440
PCT/SE2006/001116 34 |soxazolyl pyrazol yl ,
triazolyl, tetrazolyl, indazoly 1,2, 4- thradrazolyl
The tewn firlkewily refers E%h%ttﬁl t@hwanclmsirqhwra e@alr FauR| Lhe term
a?ﬂe%%,%%%{%é ss SR EL ARF o douplotifa, ¥ may 06 pAOR pbt fied to
h@&ﬁﬂﬁhowkxa@Lcarbon atonms, and in further enbodi nent s
fromabout 3 to about 20 carbon atons. In sone
enbodi ments, the 5 heteroaryl group contains 3 to
Th@{%ﬁﬂt“aﬂcffmyl’gf rdfSrs 309 Httral% or %rén@h&p&ldfn allky gﬁuboﬂﬁa term
ring-formng atons n sone enbodi nments,
Csaﬂlletne'l lawing 6 garbmeatem and o iriplegrandparidsay be, @uhlg @gt limited o,
to ab?P[g or 1 to 2 heteroatons. In sone
i’7 ﬁ?@ﬂ the heteroaryl or heteroaromatic group
has I heteroaton1 10 The term "heterocyclic ring"
refers to a 4- or . 7-nmenbered ring containin

Th @)wémé‘ﬂrs@rbw H@qlwe@&pmar&ha apbbraached phaids e&eefanrrera&oxy
8o bt TRIRA 18 Y Ethb :

ha%% Pho 95ar§ neétgllgg Slrl%t eﬁ%opﬂ%ar y satur antleeig(5 nd V\hfy chpmpOXy
or IREYpaPL. | onal ly contain a carbonyl function and which

may be, but is not limted to, azetidinyl,

i m dazolidinyl, imdazolinyl, norpholinyl,
Th@te@ﬁr«aabgéﬂ”,reﬁrdqsrﬂu%ﬁa/Icmoram@arrbﬂﬁﬁwnd igstE@zol i di nyl ,

is pyrazolinyl, pyrrolldlnyl pyrrolinyl,

1 rret hyl -1, 4- di azepane, tet rahydr opyr anyl or

o BRSS9 A B9 D SO oo

theﬂﬁﬁﬁgeﬂklﬂﬂﬁhm heps b&ﬁ&éﬂla/ceﬁdbylhﬁlogen sutistiiusetd, if avligh the term

such, as_S this includes The
halpggnyis drfjepdss APoYs: Eéamplﬁ%rnaglég %ﬂ%ﬂ%ﬁ@ éﬁgﬁ@mmﬂhﬁ--

di hydrochl oride, trihydrochloride and

tetrahydrochloride salts. A suitable pharnmaceutically
Thatmmp‘aab’l’ efgaid anodptiohalycamwptituted nodnocydici qn\befm?h@h}’drgcarbon ring

Svd<Rh ORI EY B0 R B ARG TR Dhe e B avg, e g o
CsHERIHRER Hhi Cfdrn s 6RME APAcaEBbH rig syshen. @dﬁﬁ@md@d ofiitable

t he i nvent Ion_ is an alkali netal salt, an al kali ne
valaes efitherierm| “amy], bublrotémgﬁma,arﬁmhwywa@h%ah indapglas tetplinyl.

affords a physiologically-acceptable cation.

As used herein, “heteroaryl” refers to an aromatic heterocycle having at least one
heteroatom ring member such as sulfur, oxygen, or nitrogen. Heteroaryl groups include
monocyclic and polycyclic (e.g., having 2, 3 or 4 fused rings) systems. Examples of
heteroaryl groups include without limitation, pyridyl (i.e., pyridinyl), pyrimidinyl,
pyrazinyl, pyridazinyl, triazinyl, furyl (i.e. furanyl), quinolyl, isoquinolyl, thienyl,
imidazolyl, thiazolyl, indolyl, pyrryl, oxazolyl, benzofuryl, benzothienyl, benzthiazolyl,



10

15

20

25

30

Some conpounds of fornmula | may have stereogenic

centres and/or geonetric isoneric 30 centres (E- and
wWQ@20008¢0 s), and it is to be understood that PEESE2006/001116

i nventi on enconpasses all such optical,

di astereoi soners and geonetric isoners. WO 2007/ 040440

PCT/ SE2006/ 001116 35 The pRdsent invention relates to

the use of conpounds of formula | as hereinbefore

defined as well as to the salts thereof. Salts for
isoaw@lylrpypmﬁatcieml'ylwtramm oxlatdloins, ZW-ihlladliﬁolyl isothiazolyl,

eutl t abl e Its, ut ot her, salts
ber%é Eazigfyigﬁﬁ?r@ﬁy %Q} gideHaylygnd the hKe In
sorﬁ@érﬁ’bid)(ﬁmbnts 5thé hetbi®aty® gRfép lhﬁéj ﬁrf)ﬁlt loi%qleﬁ'taZO &%n%&ﬁ@ '3 din
|nvent|QnreIateSto any and all tautoneric forms

further.crabedimenia érost abogt hin %bout Z(b@arbcb} sdoms.dh spine embvémem;nthe
hetbiDaty? gﬂi’ug\ébﬁlﬁmg P %Hh‘?% oA ¢ a%r EH(@ 3 f9 a@%%ﬂ&rf tg L rlnrgeformmg

use, specially npoun
atomsemesnme@mb@dmm:s ﬂie&mtdmyl @meﬁmmatﬁf@ouﬁﬁﬁsqr?ﬂo%bgﬁﬂ 1to

ase kinase-3 (GSK3) in mammal s
ab°“ﬁ§1 %3'%3‘1%3 Oat P & 9dmk%§$p@9 ﬁ)a@rqarylfoes hefgfogramatic
gnagmhﬁlha&@a@m§electlve affinity for GSK-3. Methods of

Preparation 15 Anot her aspect of the present invention
provi des a process for preparlng a conpound of

t l.e salt or an
Thc{ %ﬁg}‘*i\}%m{g%ﬁfgl r;ﬂ/ﬁ ag?aférng I5C ’Iiée r(% g?n%grg%{p(gﬂg% FJftaining one or
mo(wﬂwa‘reatﬂmtheﬁ&deIBBy sel‘%ted%m RGO, Br S, &% ﬁl‘fgjcaggoeaar}gono- or

ess .ot herw se rt&)em fi ed as defi ned

bw}fc&c,mﬂlg maysritratedkorgrartiyrtymnisd and wa)chrr@:amptmnalbf ccmtam a
car I | FineHi YR whith M4 g"{’)g (ﬂdt%s not MhitefYo 'éHStldlwlt lﬁrug%ohdmyl,

&ﬁiz wherein L Is aceabl e group
imigariolihylemofphotinyhpiperairingl) p1peﬁdm§h pipefidonyl, pyrazolidinyl,

pyrazolinyl, pyrrolidinyl, pyrrolinyl, 1-methyl-1,4-diazepane, tetrahydropyranyl or

thiomorpholinyl. In the case where the heterocyclic ring contains a heteroatom selected
from S or N, these atoms may optionally be in an oxidised form, such as S this includes

optionally SO and SO,.

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

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

physiologically-acceptable cation.

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

such optical, diastereoisomers and geometric isomers.
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or Process b) reacting a pyrimdine of formula (1V):
wWR0078048- N N~NH2 N 6 R R s (1V) wth a POIpE2DEI001116

of formula (V): R4 R/ R YI R R3 (V) 10

wherein Y is a displaceable group; and thereafter if

necessary: i) converting a ¥onmpound of the formula |

i nto anot her conpound of the forrmula I; i) renoving

any protecting groups; and iii) fornlng a
Themneﬁremamemttlonablb'ges tcihe piead conpalndsorf fommula ¥ as hereinbefore defined

sabl e_est 5 Lis.adis eable rou
isdpie i HEEoF el 1 pge ppuRadi gt SARpSH Sh8 HRn pe
phaﬁﬁid%ﬁﬁémly%&/epﬂib%%hs ik oXPIHRE thad befik&fubin the piduction of the
nmet hanesul phonyl oxy or tol uene-4- sul phonyl oxy group.
congpounds of faraila bl aceabl e group, suitable val ues for Y
are for exanple, a hal ogen or

It is to be understood that the present invention relates to any and all tautomeric forms of

the compounds of formula I.

An object of the invention is to provide compounds of formula I for therapeutic use,
especially compounds that are useful for the prevention and/or treatment of conditions
associated with glycogen synthase kinase-3 (GSK3) in mammals including man.

Particularly, compounds of formula I exhibiting a selective affinity for GSK-3.

Methods of Preparation

Another aspect of the present invention provides a process for preparing a compound of
formula I, or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof,
which process (wherein RLRE R R RS, R®, R, R® and R® and are, unless otherwise

specified, as defined in formula I) comprises of:

Process a) reaction of a pyrimidine of formula (II):

1y
wherein L is a displaceable group; with an aniline of formula (1II):
R4
R R'
H,N R’



10

15

20

sul phonyl oxy group, for exanple a chloro, brono, iodo
or trifluoronethanesul phonyl oxy group. Preferably Y
WO g000e03w0 or i odo. Specific reaction conditi onBCT/SE20061€01116
above reactions are as follows. W 2007/ 040440
PCT/ SE2006/ 001116 37 Process a). Pyrimdi nes of
formula (11) and anilines o36formula (111) may be
reacted together under standard Buchwal d-Hartw g
conditions (for exanple see J. Am Chem Soc., 118,
7215; J. Am Chem Soc., 1] 8451; J. Am Chem Soc.,
125, 6653; J. Org. Chem, 62, 1568 and 6066) for
exanple in the presence of palladiumacetate, in a
or Suitable solvent for 5 exanple an aromatic sol vent
such as toluene, benzene or xylene, with a suitable
Progess &) tegetingx pypinigingrofifoigrdadiVo: base such as caesium
carbonate or an organi c base such as
pot assi umt-butoxide, in the presence of a suitable
| i gand such as 2,2'- bisgdip y! phosphi no) -
1, 1" - bi napht hyl or
2-di cycl ohexyl phosphi ng 2’ ',giQtriiso-propyl-
|, 1' - bi phenyl and at @ t&fper®¥tur®hin the range of +25
to +80C. 10 Pyrim di ne _the formula (11), in which
R6 is CH3 and L is chhbro, Rfray be prepared according
to Schene 1: RB RS $# NRO 1) t BuLi, CL NL THF, -78
CSnMe3 Z NL 2°N N\ N (Evf) Me3SnCl N R6
Pd( PPh3) 2C12, Re R7Y R -78 o RT R7 DV, 80 C R (I
witbaltempoind  fmidla (8 of forrmula (111) are conmerci al |
avai | abl e conpounds, or they ,are known in the
literature, or they are prepgared by standard processes
known in the art. Procegs b ogpounds of fornula
(1V) and ani nes of fornul @ may be reacted
2
R3
)

)
y

R

wherein Y is a displaceable group;
and thereafter if necessary:

i) converting a compound of the formula I into another compound of the formula I;
ii) removing any protecting groups; and

iii) forming a pharmaceutically acceptable salt or iz vivo hydrolysable ester.

L is a displaceable group, suitable values for L are for example, a halogeno or
sulphonyloxy group, for example a chloro, bromo, methanesulphonyloxy or toluene-4-

sulphonyloxy group.
Y is a displaceable group, suitable values for Y are for example, a halogeno or

sulphonyloxy group, for example a chloro, bromo, iodo or trifluoromethanesulphonyloxy

group. Preferably Y is bromo or iodo.

Specific reaction conditions for the above reactions are as follows.
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20 toget her under standard Buchwal d conditions as
described in Process a. A synthesis of pyrimdines of
wo oromok@E4q 1 V) i s described in Scheme 2(RX nmay BPET/SH1906/001116
same or different and is Cl_6al kyl): T shoul d not be
t here WD 2007/ 040440 PCT/ SE2006/ 001116 38 RF RS NH 9
RO RX NRX HZN NH2 N O N 3 NHZ N NaOwve, n-BuOH YN
NR6 R7 R 140 CR7 (VI) (1V) Schenme 2 Conpounds of
fornmula (V) are commercially avail abl e conpounds, or
Prot&iey). a’lygrdédmmf fmmﬁa (Ihearld dndlireet of formota (IH)s;naa be reacted
prepared by s rocesse kno
to by B AR B 4 A7 & A G B P AR S B Mg Soc.
1185’911;509%9 @?enﬂsbBbltM@Sle'ﬁABaChéﬂ%Bb 125,%5638; J€lrznekbm., 62,

he sane or di fferent and

156B anC606a Ifmyﬁx)ampmu tMIp@np'e qﬁgallg@mm asglateein aE@PYisalyent for

S, Sy A Ry Wl i

exaﬁgg'én iBoi¥niBBaseIhciRay caelitnRartoXhie Jor bh Orgraic(bdbeduch b,
C (vid) (vie) DVWDNVA DN, D

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 +80°C.

Pyrimidines of the formula (II), in which RS is CH; and L is chloro, may be prepared

according to Scheme 1:

9
RIRN
1) -BuLi, 4&

a” N L
S THF, -78 °C /Y SnMe,
Y —— N -
>/N\R5 2) Me,SnCl >/ g Pd(PPh,),Cl,,
R’ 78CtoRT R’ DMF, 80 °C
an
Scheme 1

Anilines of formula (III) are commercially available compounds, or they are known in the

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

Process b). Compounds of formula (IV) and amines of formula (V) may be reacted

together under standard Buchwald conditions as described in Process a.

A synthesis of pyrimidines of formula (IV) is described in Scheme 2(R* may be the same
or different and is Cy.¢alkyl):T should not be there
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RR8 F NRXH/ NRX RX Selectfluor RX N, N MCH,
N\ N Raj \R6 -70 Cto RT R~ "R6 10 (M) (M)
w®edew430 Conpounds of fornula (Via), (VIb) aneCT/ME10)P6/001116

are comercially avail abl e conpounds, or they are

known in the literature, or they are prepared by

standard processes known in3¢he art. WO 2007/ 040440

PCT/ SE2006/ 001116 39 In one aspect of the invention,
there is provided a process for preparing a conpound

of fornmula I gahich is a process selected fr fn Process
a) and Prqgcess b).,5 It w | NHbe appreci geed flhat
certain i ous ri IQQJJ\UbSt ituents i

conpounds of| thd, preser,Ni nv&Hfi on ma be lli oduced
by sta I C substitutionsre ~Ngns dr  NH,

P
gener at! y conventio u pnal ?ON
m)dlflc P@ s either pr%?g}g’tz)%?r i medi at giy
fol | om' ng the processes mentioned ab8ve, and as such
are include@Di n the process aspect of th@V} nventi on.
Such reactions and nodi fi%;g{ei 025 i ncl ude, for exanple,
i ntroducti on of a 10 subst§ t by means of an
aromati c substitution reaction, reduction of
substituents al kyl ati on, of subst i tuents_and
Comgppys iobforarla(D«rg sqppersially geatlablesompoungse of Bgy predsgown in
the@?&gﬂufe' ﬁm Qfelgﬁ‘bﬁ‘a? }psqgrﬂfﬁ o@é'sge blwnlfﬁ‘%rﬂ. n the
chem cé ar exanpl es o aromatic
substit ut| on reactions include the introduction of a

CoPRpEE GBIV L SEGH R bouDe seriig PR RHE, (upgrein B

an@i@‘yére BaliéMR 3N thrin@Yd Sand R*3kdytbel 1Yl §4n@Sr EFfeidhAddTs Cysalkyl)
richloride) under Friedel afts conditions; the

andliﬁtns@dwtbwremre@hccomm@to Sgheup3usi ng an al kyl hal i de
and Lew s geid (such as aluminiumtrichloride) under

Fri ede| ts conditions; and the introduction of a
hal oger)mRa (Vﬁb%\rtl cul ar exanpl es of nodifications
i ncl ude er {4 on offa nitro to an am
oup ﬁ CNE ‘rarp )“JA{&JJ}IH c %gég%genat‘lb/on?vyb\g a
(ckel tmstvvlt tge esence
\ of/ 20 hydr ochI oric aC| d ati oxi dat of
Nabkyl t3I31| 0 kyl(§w phi or al ky éul pho% Rt
will al reciat ed Tﬁh@t in some of t reactions

ptioned herein it may beyvigecessary/ desirabl @iéo
protect d¥.¥&hsitive groups in the conpounds. The

i nst ances where DMFDMA
DMF, D
/%\f\ Selectﬂuor /ﬁIk
N
MeOH,
=70 °C to RT
R
(VD (VI
Scheme 3

Compounds of formula (VIa), (VIb) and (VIe) are commercially available compounds, or
they are known in the literature, or they are prepared by standard processes known in the

art.
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protection is necessary or desirable and suitable
nmet hods for protection are known to those 25 skilled

w0 pooiogo430 t . Conventi onal protecting groups nmaRCDEE208&G)1116
in accordance with standard practice (for
illustration see T.W Geene, Protective G-oups in
Organic Synthesis, John WIBey and Sons, 1999). Thus,
if reactants include groups such as am no, carboxy or
hydroxy it nmay be desirable to protect the group in
some of the reactions nentioned herein. 30 A suitable

r ot ec apn am o or al kyl am no_group is,
I PlsPAoE5 P FiBor, fherd i tyided aprogssfpi I8 EiRnd campyRid of
forgiuBUIPwEIdE ﬁﬁo@&@&&éote@ﬁoﬁlﬁ%&é&: )/ rloc&{v%‘p’ for
c

exanpl e a net hoxycarbonyl, ethoxycarbonyl of
t - but oxycar bonyl group, an WO 2007/ 040440

4 ryl met hox on
o B SRS ASH L BRI GRAEAN o
presoud irpleatidrenapyé mtr'Bbﬁced%@fsfaﬁlﬂ@ﬁil 2B AR bR feR6tiohb6r
abov rotecting. groups necessarily vary with the
ge“éf?g‘?‘ﬁlép%ﬂﬂvﬁrftw&]cﬁmﬂ@n@r Fapp mpﬁlfg:atwrtsreﬁéqrmrmréo ommmwmely
fol BWRRPthe P%e@@s ﬁ@ntlcﬁfeg GO arfdf 2L KIPXN Wl{fc?eﬁyl 6898 aspect of
an aroyl group be renbved for exa

the figrepntip; Sugh vaacihpra a3d| mmiiﬂoatm:aﬁﬁclsdm Ifom(aﬁjple’gliﬂf@ﬂucuon ofa
for.ex sodi um

dr oxi i thi.um
sutfb i DA b aBhy€r VT e JactoahictighO b Dattents,
alkylaﬁmﬁ ﬁﬁ@ﬁbﬁftﬁ@l&ydndwxmaﬁo%ﬁlﬂﬁuméﬁmcka efifs aﬁﬁ A5
ngi atnment with a suitable acid hydr ochl ori c,

co 1%‘% tispchyprocesiss SRR WER kaewe inghe ph¢m110@karb Reticiler exqinples of
arofﬁgﬁ% ;?/tﬁgfzt;%igﬂgeta g@%ﬁ%%#%y o(aH@uo 0%2‘1 dlaf%? group )‘(1% f@ucentrated
nitrfpyaciny dteag‘eomtcno]m oﬁa/reacyagmap abiyig fot exaBifflé) a@dSicyl halide and Lewis

.pal |.adi moncbql%? cFytreatment with a Lew s aci
acif (Fpeips Fishloride) wpdef FriedR) (aitseroadiipns; Abasinirpdusition of an
alky?l| g&&[ﬁl@iﬂg\/a@l AMEAHEGAd £ L%%‘Qcﬁ gsﬁ.\cﬁ‘ a?{tlvhlllﬁgr 1¥m%1ﬂ8r1&5 OH&er

f or 'exanpl e, a phthal oyl group
Frle‘rdéh@m@e cw}dlmr@a@rmbthc ingfodhction. clakplogana gl;ouprHrtlcﬂﬂz&mhlﬁpIes of

moﬂh og%[ erﬁglrdgt%)e 1%8% t10é1 X gaéu 25 grvc\wngItJ FR,@%/ %;r{@%) I@?QG}WF})Y fgr exagple,
cateéyztm’fgildﬁ)geﬁi’tloaﬁyﬁh ghiokdl, cafagfst oﬁi@ﬁ’ﬁérﬁ vath 1?611‘1%‘? ére&[rneéjgf

an aroyl group, for exanple
hyda}c 1c aa%w }[‘ TN rxiiasion o plkelhine eﬂcmlénlp;zinyl crrreékylsulphonyl
deprotection conditions for the above protecting
roups will necessarily vary with the choi ce of

It wpt aelsebe amgecgzrtgilﬂxat ifilome of dre rea%ﬂrfphﬁntlmdah@wm AhoYDe
or an aroyl ,group nmay be renoved,

e Bl Bt o S it oo sowovst Bhcpagianocs where

protéetidh i Bed@Bsaty braddsiraB2é Ahd MERIR RS0 ds fr rSTé@tm dte known to those
i.thi um or sodi um hydroxi de. Alternat |R/

Skld&fi)}ql ];Jp@taﬁypb]@\fe@ggnaé pedicaiag gravpn maly bgruserin aaagrdhmce with standard

pracglggﬁf\ﬁfaﬂkusifr@{ongéé‘%e&e%xe Ii%& QiR Q?rto{lgsnm Vrginid Sg:rn%esmy $Shn

. as pa I'um on- carb
Wiley and Sons, 1999). Thus, if reactants include groups such as amino, carboxy or

hydroxy it may be desirable to protect the group in some of the reactions mentioned herein.

A suitable protecting group for an amino or alkylamino group is, for example, an acyl
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for

example a methoxycarbonyl, ethoxycarbonyl or t-butoxycarbonyl group, an
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25 A suitable protecting group for a carboxy group is,

for exanple, an esterifying group, for exanple a
woreaohphosar an et hyl group which may be renovedPCT/8E2006/001116

exanpl e, by hydrolysis wth a base such as sodi um

hydr oxi de, or for exanple a t-butyl group which may be

renoved, for exanple, by tréatnent with an acid, for

exanpl e an organic acid such as trifluoroacetic acid,

or for exanple a benzyl group which nay be renoved,

znﬂhﬁ&mmwmnwmﬂg@mpabrhyﬂqﬂ@bmﬂykmyammﬁwlwraaaaw&sMM§Ubh

al |
xR QRSB ER CUA CaRUasPGOLASE AR SOl o PR ccessarily

vary %R ‘ﬂ?edch%fce%@ ?ro@é%‘ﬁﬁg BiRPL Tﬁ'&saﬂﬁ ekimpIBLarSHeRT Hoah Sudhsis A
conventional techniques well known in the chem ca

alkampyl, orﬁﬂ@xpcaebm gli‘onp enei mybgrgup may desemeyed for example, by

hyd.rcﬂt gs‘r,]\{v ﬁ sux%ioé ise %\F %&g g{ ggﬁleg%lglygfsoé&re fd?reﬁ?mglte 1{Phium or

sodRbERAKatite Dklﬁbfmeﬁlvélgrﬁﬁ@uﬂ%r&ﬁp §ueh as b 2blitoagcarslefyl @dp may be
above. These internedi ates are rep ese cg llyn%{f not

rempyed, ferpxawple; Pietreaimertyifya switably 45t 5& logie Iﬁwc or

phog% agﬁzogltltﬂ?u&ﬂ):}ce él& QhORY & f%/[ﬂlé{h&?ycarbon% group such as a

pI per azi carbonyl’]
benaylokyaagionyl group may be removed, for example, by hydrogenation over a catalyst

suclfml [g:ﬁla%b ; h r|1~%‘|a gl’rl aozr trea’Xne)n% tﬁ r}yl\x}ls acuﬁ‘ fcgrreg)(glq{)fe bofon
tris@rifidtoddatdiy] RisBRAAE dlferdative pEREQRAR Y dupof & biibtOdiR® ghp is,

xy) ani |l i ne;

for qxa{mmlmemtalw erapveighimay beremoved by teptmenhivith an afglagine,
for e’fat%géig éﬁ‘l‘e hyla@aﬁl%ﬁi a“ﬁ“é‘?ﬁ Q}ll hhyhlaélgg ole; (2E)-3

- Di methyl am no- | [2 met hyl -
A sgxgt eé Br%gq%grrlg géﬁf) or a nyd?oyzgf group 1s, rrne)gfrr%p e, an a)c/:yl]é% for

exa(‘n%? aralAdBeT Spsly Eﬂc‘ﬂ%s %cétﬂflu Qﬁ Qroklr ér%uﬂ%ﬁéﬂarﬂp‘le( bbb Ahydin
H pyran-4-yl I m dazol - 5- én- | - one;
aryBadthyl @rapsd for[eganwt: menzyl | The(deetqtmﬁyd p@:cgnwrmfmathe abgpe) - 1

- d
profe i B0 Eh LM R ot D P B Rt prepesip gme s o
exailnpﬂél aﬁ%@ﬂ%r&p(éﬁ&lﬁ aydrﬁalkémybr) ﬁeﬁaﬁxgr&up%msewwnmva@rfaz i

exampéfrxlbﬁéléfﬂlgﬁllysﬁ‘ﬁ%@ sHtaRla basasueh 25 analkal medd hydioxide, for example

e

mapbe ydn)q),fedpfox? exagple, [lby-hydengendtdA Jov8r a catalyst such as palladium-on-
-D| met hyl am no- 2-f | uoro- |

carbqty - cycl ohexyl - 2- met hyl - 1H i mi dazol - 5- yl ) pr op- 2- en- 1-
one; 25

4- (1- Cycl ohexyl - 2-met hyl - 1H-i m dazol - 5-yl ) - 5-f | uor opyr
A spitille propeciing geoup for a carboxy group is, for example, an esterifying group, for

example a methyl or an ethyl group which may be removed, for example, by hydrolysis
with a base such as sodium hydroxide, or for example a #-butyl group which may be
removed, for example, by treatment with an acid, for example an organic acid such as
trifluoroacetic acid, or for example a benzyl group which may be removed, for example, by

hydrogenation over a catalyst such as palladium-on-carbon.
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5- Acetyl - 2- net hyl - 1- (1- net hyl pi peri din-4-yl)-1H i m daz
ole; (2E)-3-Dinethylamno- | -[2-nethyl- |
wo ed7 ety | pi peridin-4-yl)-1H i m dazol - 5-yl | pr PQF/RE2006/001116
en-1-one; (22)-3-Dinethyl am no-2-fluoro-I -[2-methyl -
| - (1- met hyl pi peridin-4-yl)-1H i m dazol -5- 30
yl ] prop- 2-en-1| - one; 41
5- Fl uoro-4-[2-net hyl -1-(1-met hyl pi peridin-4-yl)-1Him
dazol - 5-yl ] pyri m di n- 2- am ne;
Therbtbettrg provpshyihy Heteinvivedaiciny Toyienient Sthgroinalpy synttiesis msidg
am ne; WO 2007/ 04%40 P /S 2006 001116 42
conyentiopily eI @iEy WaH KBy . the by
enzenesul f onyl ) - plpera2|ne
5- Acetyl -I-(tetrahydro-2H pyran-4-
Thepresent inventiomsisoytlatesitc mtaaediates for(té@n@rDﬂWé& efytheypieprt

1nvef4‘qoh,i %lée%ts Fenttéx?nh a]rte%rageglli%%lg ﬁnnyh% (5% é)araslo}l rokg lc&ﬁﬁ&lﬁ%td%%mgula Tas
deﬂ(n@@hbéireufl‘i?b h%t{:x&[ﬁd[h@est%aé Tepfssentbd byl bt edtrliakiydrio, tREFodlpmang
rifl uoromne

- 4- -1H o
2- Q?llﬁr@ﬁzétz @nwl]ygnl@pmzd%ﬁY i—y&n%ﬂusmpm@i%n% [
fl t hyl I
o S AR AR
4- [(4(Meﬂwh:lmedam—2+}l}cynbamyl}¢3yht)eahi—]lmem dazol -5-yl] pyrimdin

4- [(f’ZLT’IE@y %‘Wllﬁl ocabepE Ay Fer B P IFRS hy I pi per azi n

4- [ﬁaAcetyl—N-gtetrah ydro-2H-p yran— -yl)%ammo S-methyhsoxazole
[(4 Brormphen%@) sul nmet hyl nor phol i ne;

5-Acetsl-23pethylF (-aemrydep @sﬁwﬁd@wﬂgzq%t hyI 2, 5- d| aza
oSl PEREAREL DL gt mids. v

Zeﬂ—lesmgm 2-(trifluoronet hoxy)benzoic aci d; 15
4-Bronmp-2-(trifluoro

(2243c12m@%1p>daram2 TrBeeRr iy n@n@%}ﬁﬁ%?nﬁaliwﬁa%?}fq@r%fﬁﬁ-m1H-imida201-5-

Yll%_é en—iBﬁ -4-[2-nethyl -1 -(tetrahydro-2H pyran-4-yl)-
im azo -5- yl]pyrimdin-2-yl} am no)benzoat e;
5-Flucfd-4E2 emuthgl- i tahiyden2idyply yaze ) diFfranidazd-5-ylpyrimidin-2-amine;

trif b d; 1
G RS BPIRHIBBERRELC 2 & T i e
1- [&B%m%o thiﬁétwhﬂfokznsénawH b &hyipipadalzing O X azol 4-yl)acet
am de; - -(trlfluororrethyl)

4 Ph sy oy dehery Aol e coxazole

5-Acetyl-1-cyclohexyl-2-methyl-1 H-imidazole;
(2E)-3-Dimethylamino-1-(1-cyclohexyl-2-methyl-1 H-imidazol-5-yl)prop-2-en-1-one;
(22)-3-Dimethylamino-2-fluoro-1-(1-cyclohexyl-2-methyl- 1 H-imidazol-5-yl)prop-2-en-1-
one;
4-(1-Cyclohexyl-2-methyl-1H-imidazol-5-yl)-5-fluoropyrimidin-2-amine;
5-Acetyl-2-methyl-1-(1-methylpiperidin-4-yl)-1H-imidazole;
(2E)-3-Dimethylamino-1-[2-methyl-1-(1-methylpiperidin-4-y1)-1H-imidazol-5-yl]prop-2-
en-1-one;
(2Z)-3-Dimethylamino-2-fluoro-1-[2-methyl-1-(1-methylpiperidin-4-yl)- L H-imidazol-5-
yl]prop-2-en-1-one;
5-Fluoro-4-[2-methyl-1-(1-methylpiperidin-4-yl)-1 H-imidazol-5-yl]pyrimidin-2-amine;
4-(1,2-Dimethyl-1H-imidazol-5-yl)-5-fluoropyrimidin-2-amine;
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(2E) - 3- (D net hyl am no) - 1- [

1-methyl -2-(trifluoronethyl)-1
woRiomodaaol - 5-yl ] prop-2-en-1- 25 one; PCT/SE2006/001116

(2Z) - 3- (D et hyl am no) -2-fluoro- | -]

1-methyl-2-(trifluoronethyl)-1 Himdazol -5-yl]prop-

2-en-1-one; 5-Fluoro-4-] 42

1-nmethyl -2-(trifluoromethyl)-1

H i m dazol - 5-yl ] pyri m di n- 2- am ne;
1-(t[ér(t{éllaﬁgﬁnywb%rg&}mbﬁmbiémyés)ﬁlflemzybﬁ)mzinhpI ine; 30 2-

- Br onpphen su n € t et.her -

Bl e R R R d AT

3 (15t inbI P& e Ly1RbME Qo Rt-4 FYilniddzol-5-
i b S M O P QorBiioRt Ao
yl];ﬁem@@nyﬂ-gmel; - (tetrahydro-pyran-4-yl)- 1 Himdazole;
PR o BV AiH Ao 2Py 2t fucromethy -
imid&bps’%ﬂ[‘_]g -2-efi-d)ond; Di met hyl am no-2-fluoro- | -[3

-(tetra f\é ro- pyran-4-yl)-3 Him dazol -4-grl,] -,({Jropenone; .
5-Fhiom-fid }-etralpyrdrg-L B pyasiy dryd-2-(riperomethin))-§ Z-ipidagelprypyrgmidin-
2~a§l¥ pyrimdin-2-am ne; and s

5- Fl uor o- 2- [ 4- (4- et hyl - pi per azi ne-1-sul fonyl ) - phen
A-[3-VBetitydd A gasahiy dboel H-pyrad-4yy1)- 1 H-imidazol-5-ylpyrimidin-2-amine;

e RGPS By e gy D8RG 40440
(36%@&%2&9@&@9?{%&0@@&@&% WdEbbods Al solvents
used were ‘anal ytica rade and commercially avail abl e

(LSzdhrp e (o Beomarthgaylisylfopdf-8-meshitl- hEidiazelexrleld . hbeptanepns .
eacti ons 1 ' I under an inert atnosphere

Me@{y?%—i E?%%‘%%@%fﬁ%‘%g%tﬁwﬂ?ﬁwi’gp and 13C NMR spectra

4-BiBih6-2r @éhidiedehoxpbManicmridni t y+ 400 NVR Spect ronet er

equi pped with a 5mm BBO probehead with Z-gradients, or
4-Byowarr Gl egspimationobendore cidsect r onet er equi pped with a

4_(@_@31&592_13&9?@%32??)% R dlinBr uker Avance 400 NWR

spectronete wWth a 60 | dual inverse flow
Lithiumbe 6@ aftond-#H 2 Anethpldl -éntrshy dor- 2B-pyoanBi-yk el -Dridasd-SNVR

spect.ro er .equi d wth a 4-nucl eus probehead
yl]@%ﬂ’inﬂ &Y 'aﬂ’floq%r%sgt&i ents, or a Bruker Avance 600 NMR
1-(81B6thb QUBE@YIbeAIyDRRMAMeL N a Smm BBl probehead wi th

Z-gradients. Unléss specifically noted in the

4-Bapmap-@dfluapaethosyherzeic acéor ded at 400 MHz for
1-[g-;ér%élglﬁ-’_zi@éu%%e&&y)ﬁ!e&%w]Qz%ﬁ&i%e,ﬁ”d 100 Mz for
2,2,2-Trifluoro-N-methyl-N-(5-methylisoxazol-4-yl)acetamide;
1-[1-Methyl-2-(irifluoromethyl)-1H-imidazol-5-yl]ethanone;
(2E)-3-(Dimethylamino)-1-[ 1-methyl-2-(trifluoromethyl)- 1 H-imidazol-5-yl]prop-2-en-1-
one;

(2Z)-3-(Dimethylamino)-2-fluoro-1-[ 1-methyl-2-(trifluoromethyl)-1H-imidazol-5-yl]prop-
2-en-1-one;
5-Fluoro-4-[1-methyl-2-(trifluoromethyl)- 1 H-imidazol-5-yl]pyrimidin-2-amine;
4-[4-Bromo-2-(methylsulfonyl)benzyl]morpholine;

2-[(4-Bromophenyl)sulfonyl]ethyl methyl ether;

2-[(4-Bromophenyl)sulfonyl]ethyl diethyl-amine;
N-(5-Methyl-isoxazol-4-yl)-N-(tetrahydro-pyran-4-yl)-formamide;



The follow ng reference signals were used: the mddle

line of DMSO-d6 6 2.50 (1H), 6 15 39.51 (13C); the
worz@diogo4é ne of CD3OD 6 3.31 (1H) or 6 49.15 (BGIZPE2006/001116

CDC13 6 7.26 (1H) and the mddle |line of CDC13 6

77.16 (13C) (unless otherw se indicated). Mass spectra

were recorded on a Waters L43VB consi sting of an

Al'liance 2795 (LC), Waters PDA 2996 and a ZQ single

guadr upol e mass spectroneter. The mass spectroneter
5-Aaﬁyw&ﬁe&qhydpppytam%ﬁ)-aH-iaﬁéazbreospr ay ion source (ESI)

te i ve.| Th

® 33 Byt Bge i s Tovra e i fBrRE e R aepe,

(2)- _’_";tﬁm%%ﬁarﬁﬁﬁgtﬂlﬁfsllefg (Sm &© ﬁm%tawanldai@-ﬂﬁqlp?@@none,
scan tinme of ep aratlons wer e perforrre

5-Flyaro-&i[ HHitetrahpgre 2 B-pyraped-vh- %ll@gia(:cz}frsyl@wn@émo% alzpw mﬁ

e T S e S SR

in-4Lly10- 10¢tetthh$drdSpyidn-dayl)- 1 H-émfilaedlePedaybalddhgde ol umm
tenperature was set to +40 C. A linear gradi ent was
applied using a neutral or acidic nobile phase system
starting at 100% A (A: 95:5 10 mM NH4OAc: MeCN, or
95:5 8 mM HCOOH MeCN) ending at 100% B ( MeCN).
Alternatively, mass spectra were recorded on a Waters
LCVS consisting of an Alliance 30 2690 Separati ons
Modul e, Waters 2487 Dual 1 Absorbance Detector (220
and 254 run) and a Waters ZQ singl e quadrupol e mass
spectroneter. The mass spectroneter was equipped wth
an el ectrospray ion source (ESI) operated in a
positive or negative ion node. The WD 2007/ 040440
PCT/ SE2006/ 001116 45 capillary voltage was 3 kV and
cone voltage was 30 V. The nmass spectroneter was
scanned between nmz 97-800 with a scan tine of 0.3 or
0.8 s. Separations were performed on a Chronolith
Performance RP-18e (100 x 4.6 mm). A linear gradient
was applied starting at 95% A (A: 0.1% HCOCH (aq.))
ending at 100% B (MeCN) in 5 mnutes. Flow 5 rate:
2.0 nmL/mn. Alternatively, conpound identification was
performed on a GC-Ms5 system (GC 6890, 5973N MSD)
supplied by Agilent Technol ogi es. The col um used was
a VF-5 M5, ID 0.25 mmx 15m 0.25 m(Varian Inc.). A
i near tenperature gradient was applied starting 10 at
40 C (hold 1 min) and ending at +300 C (hold 1 mn),
+25 C mnute. The nmass spectroneter was equi pped with
a chemal ionisation (Cl) ion source and the reactant
gas was nethane. The mass spectroneter was equi pped
with an electron inpact (ElI) ion source and the
el ectron voltage was set to 70 eV. The nmss
spectroneter scanned between nfz 50- 500 and the scan
speed was set to 3.25 scan/s.



10

i5

20

25

30

15 M crowave heating was perforned in a single-node

m crowave cavity producing continuous irradiation at
wQ4mw0/oM420 HPLC anal yses were perfornmed on an PgIi/BE296/001116

BPI 000 system consisting of GL379A 20 Mcro Vacuum

Degasser, GL312A Binary Punp, GL367A Wll plate

aut o-sanpler, GL316A Thermdgstatted Col unm Conpart nent

and GL315B Di ode Array Detector. Columm: X-Terra M5,

Waters, 3.0 x 100 mm 3.5 m The colum tenperature
Gen‘éﬁﬁMthoﬁ@ +40 C and the flowrate to 1.0 m/mn. The

Array Detector s scanned .from - 300, n
All %qheeelt%wsd PEEADRIYHCH ar\%eanéé?mﬁf&?f%aﬁwﬁ &ﬁéﬁé a’%‘%’%m";?nsomms
weré Fo%’ﬁﬁ@lk h\&] for ré%cﬁéﬂ%%acﬁ&%&@&yﬁéaﬂ%@ﬁn @H&Jr laf Ghert atmosphere
tarting at 100 % A (A 95:5 10 mM c: MeCN) and
of nergemgr @agod00% B (B: MeCN), in 4 min. A ter natively,
HPLC anal yses were performed on a Gynkot ek P580 HPG
consi sting of gradient punp with a Gynkotek UVD 170S

1, Y-l $£C NRire §ic0tra 6@t i dedbd H Vari&hUanpt 400INMKO spectrometer
Perf ormance RP columm (C18, 100 mm x 4.6

equippediwith edmpe BRQ pebekead gath Z-graﬂ%tse:or NVATiFE iimg‘.l 399 MR

1 MR L el e o,

spe&}dﬁ\feteraaqalppé’d With &i60.ul \ﬂ&l&ﬁ)&bﬁ%ﬁfbbﬂﬁéﬁﬂ%ﬂ@@fﬂm 6ra
46 A t%/ i cal workup procedure after react

Bme@rla% R @R eIRe PLAIDOE M RIS ATRHFDA CaBiRpgApvith
ldferﬁtsa& fﬁhﬁ(‘er ?&E&c@%@o ﬁ@bé&ro‘ﬁﬁe&éﬁ é%gﬁéd Wh h@i’iﬁﬁjBBY

ylng e organic ase over
prolﬁahleﬁd with dngramdnwdﬁndesstspanﬁcnﬂyofotddhe tls?cﬁ&ampkﬂﬂ, HPQC%W@IT@

i LRl Gl TR 1
4§Qr&1@@s1 { @ereﬁisé@hh§ﬁidﬂl@ﬁ1@@6ﬁﬂﬁ$0ﬂm 2.50 (1H), &
per %e on a | ash(r) Conpani onTM usi ng

39. ?d?BS&;pHMnmhﬂﬂhh% qiﬂgéiéﬁ)lb BasH @) ondg9db (L@)ngmﬁx@lz 26 (1H)
I11C 40- |
ancithy O P GRS b g el S EIar eEass gD, ° |

chl or of or n1 met hanol , di chl or onet hane/ net hanol ,
hept ane/ et hyl acet at e, chlorof orm nmet hanol / anmoni a
Mafsaspedtraamere decmbdedronra®ateanlbCMS: doasisting cNH& KlHence.2738K.C),

Waisth DR ARG AL ED AP TR LY T B LB ) Wmeter

é’\?(fu ¥ R3] HedRs ¥ RdohR OPdrated We B positied drareti
e g’rpgparlat |nvee chr%?r};at og?apﬁ)%;mv\lgsﬁrrur? on 5 \}\ate gative ion

modmtTdnp gapiflanyaoltage w30k Wiand cenediodigee wag 3Gy - Ehﬁt @éﬁwectrometer
wasgsrcglat?ngrhngwtnf{z IY&)-%O w%tﬁ 25ca fmfBE 0,39 ﬁgéra{\@l{srv%% performed on

either Waters X-Terra MS C8 (3.5 pum, 50 or 100 mm x 2.1 mm i.d.) or an ACE 3 AQ (100

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
NH40Ac: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

with an electrospray ion source (ESI) operated in a positive or negative ion mode. The
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MeCN (95:5 O 1M NH4OAc: MeCN) were used at a flow rate

of 20 M/ mn. Alternatively, purification was
w@edwmvado on a senm preparative Shimadzu LC- 8APEIREE2006/001116

with a Shinmadzu SPD- 10A UV-vis. -detector equipped

with a Waters Symmetry(r) colum (C18, 5 gm 100 20 nmm

X 19 mm. Narrow gradients #6th MeCN 0.1 %

trifluoroacetic acid in MI1iQ Water were used at a

flowrate of 10 m/mn. The formation of hydrochl oride

capSlBalr}t Boltake e 3fikiViald qone soltigs w36 \t’ yifhieaadsk ypqn&ometerrwds
solvent h _as diet

ScaBdR e U2 R AP D P Soom B oL R g G EmE R B figeperformed
on ﬁbglﬁﬂg% m&ﬁ@rﬁ%@kﬁﬁﬂe klOOf)PJI ls%ﬁ)ﬂ Abuneaﬁi ?ﬂaﬁieﬁﬂw@é‘ apblékd

en chloride in diethyl ether. | owi n
staxamg a‘e&/ﬁ%tAt @v 9. RaHCPREagPetdingay 100%1 @e@@%CN) Bo @q@tps Flow
cat 2 orgﬁ aorm CDCl13 deuterated chloroform CD3CH
‘?:1 Bd et hanol ; WD 2007/ 040440 PCT/ SE2006/ 001116
47 CH2C12 di chl ororret hane; CsZCQB caesi um car bonat e;
DCM di chl or onet hane: DI PEA

Altgmaiively sempgwed iWgntifiperen was mvﬁonnﬁﬂwa RIS Fsiom e 390,
f

B I SRR B5y BER5
0.2S bk BIQKhﬂ 0.25 (i PYariandnb).SA tingi esmypepdrospnadiat pras papléed starting

10 EDC 1-et hyl - }-\és di rreot@r&yl am nopr op 75‘%ocar bodi i_m de;
at 40 Gethold lemmﬂan@te pg at FH0OAE (Bl ma&e%/ &/mirpyigyFhe mass
spﬁ%{rgﬁ hv Qﬁl e&%g W 1 8Ral 1&33&9%)%81? Edurclddhe reblthnt gas
was methane. The masé spectrometer was equipped with an electron impact (EI) ion source
and the electron voltage was set to 70 eV. The mass spectrometer scanned between #:/z 50-

500 and the scan speed was set to 3.25 scan/s.

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

continuous irradiation at 2450 MHz.

HPLC analyses were performed on an Agilent HP1000 system consisting of G1379A
Micro Vacuum Degasser, G1312A Binary Pump, G1367A Well plate auto-sampler,
G1316A Thermostatted Column Compartment and G1315B Diode Array Detector.
Column: X-Terra MS, Waters, 3.0 x 100 mm, 3.5 pm. The column temperature was set to
+40 °C and the flow rate to 1.0 ml/min. The Diode Array Detector was scanned from 210-
300 nm, step and peak width were set to 2 nm and 0.05 min, respectively. A linear gradient
was applied, starting at 100 % A (A: 95:5 10 mM NH4;OAc:MeCN) and ending at 100% B
(B: MeCN), in 4 min.

Alternatively, HPLC analyses were performed on a Gynkotek P580 HPG consisting of
gradient pump with a Gynkotek UVD 1708 UV-vis.-detector equipped with a Chromolith
Performance RP column (C18, 100 mm x 4.6 mm). 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.
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HOAc acetic acid; HOBt 1 -hydroxybenzotriazol e;

(i-Pr)2NEt N-N-diisopropyl ethylam ne; 20 MeCN
waec@vom4toi | e; Mel methyl iodide; CD30D deut ePElX/8E2006/001116

met hanol; MeCH nethanol; Me3SnCl trinmethyltin

chl oride; 25 MJSOH magnesi um sul phate; NaBH3CN sodi um

cyanobor ohydri de; NaHCO3 s4ai um bi carbonate; NaOwke

sodi um et hoxi de; Na2SO4 sodi um sul phate; 30 n-BuCH

n- butanol; NH3 ammoni a; NH4OQAc ammoni um acet ate; WO

2007/ 040440 PCT/ SE2006/ 001116 48 NHAOH anmoni um

hydr oxi de; al | adi ym on car.b
A tygjied o lsméﬁ%eg sa%ﬁr mEppten G CHSTIPR P thb Brodict with o
sole ﬁ{ §uc§'d§ %1 &bﬁ(et {V'asﬁl {vith WaYdr RO HWIF’ﬁl |0€f‘ﬂidﬂfgam<5phase

rs enz i deneacet one)d I adi um
ovePMgSQa)ozl\baﬂ@@ l‘tralﬁpnl aa@mm@tratwntoftmso Op @ Hecuo.
tenperature; Selectfluor N-fluoro
N -chl oronet hyl -tri et hyl enedi am ne-

Thdall i elirbablod@pBP QTE(C)?\)/as pdrﬁmhecBuxLMewcr TEOylated (Siliviaged 60 Fass)
tetrahydrofuran; X-P

and iV ivispelizst he snotoElsrh %oglatograpéy e PPEyTsd Gy Camyi Elgsh”
CorlﬁpeﬁpéfﬂTM us %ﬂie‘d Tmﬂ&ﬂa’l—?iﬁac‘se YRS R8s 6 ddREY MRMAR] S]lf?&l gel 60

om comrerci a ources prepared 15 according t
(0.040t0e068 mma. Typombshlveds vsed fdn@hsh xjmmatomapdly vekae auxtnres of

chloro 01‘1119I ﬁgnow cfi&lgrrc])?nseaane/methanol, heptane/ethyl acetate,
chloroform/methanol/ammonia (aq.) and dichlorormethane/methanol/ NH; (aq.). SCX ion

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

exchange columns were typically performed in solvents such a methanol.

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

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

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 diethyl ether.

The following abbreviations have been used:

aq. aqueous;
CHCls. chloroform;
CDCl; deuterated chloroform;

CD;0OH deuterated methanol;
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reported. The followng is an exanple of a starting
materi al that was prepared: (4-
w@e@nopienyl ) (pyri di n-2-yl ) nmet hanone: Bruce, RP®I/SE2006/001116
al., J. Med. Chem 1968, 5, 1031- 1034. 20 Conpounds
have been naned either using ACD/ Nanme, version 8.08,
software from Advanced Chem’stry Devel opnent, Inc.
(ACD/ Labs), Toronto ON, Canada, www. aedl abs.com 2004
or using Openeye | exichemversion 1.4 (Copyright (c)
CH%7- 2006 OpéinEpeonSthanes i fi c Software, Santa Fe, New
Cs'\@(?i co) to gega%r%te t.he | UPAC nane. 25 In the
fori owi ng generg‘ﬂ mr@fl?f’é"a?’A tol, the groups R, Rz,
DCM and R4 ar edidbBletbmdiingependant |y to indicate the
Dlggéersity of substitution within each structure. The
ntity of M N-disopreymylethylamdneni || be clear to a
rson skill egarn; ed on the starting
Dmngt erials anjgjlvﬁltr%%g{ngﬁgl?efor each specific
DMREMA e. For dinstlgiformirnidEangth@la@fal; whi ch refers to

eral nethod E. El is |
DI\%(?Z- met hyl -&WE&YF%}HM%H pyran-4-yl)-1Himdazol -5
DMSOW,] pyr i mi didhtetatedimgeasi Shiphdalie:RL 1S
t et rahydropyranyl , _R31 [ ﬁre?lﬁy{;sag%d R4 i s hydrogen
dophd E2 i s | - bhgbis(dipiienytohpsphind)prophneyenzene” such t hat
E i s sul phonyl et hane. to the hal ogen. WO
Dg%ow 040440 P%%ggg?”g%@i‘@m&%y&%{%?‘gm%t hod A O
ethgd R3 Rl N2 \diRhylGthet; NR2R3 | \ R H2N/ H2N/ A A2
(i-Pr)2NEt (2.1 equiv.), HOBt (1.05 equiv.), EDC
Et@s‘dr ochl ori deeﬂ%ﬁ.a%at@iqui v.) and the anine A2 (1.05
Ft@gui v.) were gdded to a stirred solution of the
benzoic acid Al (1.0 equiv.) 5 in anhydrous DVF at
Har t.. After I®dingenhss;reaction m xture was poured onto
r and extracted with Et OAc. The organic | ayer was
chélﬁed Wit h \ﬁﬁ?té%a"é‘hd brine, dried (Na2SO4), filtered
HCand evapor at efdtdehagso to afford the crude product,

g}i ch was used in the next step w thout further
HORr i fi cat i on.2cqls asiier al Met hod B NH

HOBt 1-hydroxybenzotriazole;
(i-Pr),NEt N-N-diisopropylethylamine;
MeCN acetonitrile;

Mel methyl iodide;

CD;0OD deuterated methanol;
MeOH methanol;

Me;SnCl trimethyltin chloride;
MgSO4 magnesium sulphate;
NaBH;CN sodium cyanoborohydride;
NaHCO; sodium bicarbonate;
NaOMe sodium methoxide;
NaySO4 sodium sulphate;

n-BuOH n-butanol;

NH; ammonia;

NH4OAc ammonium acetate;
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RORFIrN30 -~RZN+HNNHZN/ N 2N*HC 2 \\ N
\ NFNNHa Bl B2 B3 A reaction mxture of B1 (1.0
W@ uwi7®4440 guani di ne hydrochl oride B2 (4.0 equiRCH/SE006/001116

sodi um net hoxide (4.0 equiv.) in 1-butanol was heated

in a mcrowave reactor for 10 minutes at +140 C under
argon or nitrogen atnospherd8 The m xture was filtered
and the filter was 15 rinsed with CH2Cl12. The sol vent

was evaporated in vacuo and the crude product was

OH fi ed usi nzgnmbm'shl}qdlrmm chr omat ogr aphy. Gener al
NI_bthodCCl ~N 11 NI /N + HN'R \\ N\

PALN'N -OR fon ﬁ‘“@z"%ﬂrwnzo
Pd@%gh@lao 4- (]ble?(tﬂi%lHéﬁirlBM&sphﬁ‘e pmmcﬁaﬁ'di%m&e 5-f 1 uor opyr

i ne .0 equiv.), "ani equw) and

Pdgdmstn tert - %@(@H%bletﬂphoﬁﬂ}me}pajlam m xed in

hed with argon
P ot e B Gn Rkl 5 s b« “Bae) 2
PdEAQO07/ 04044821 IRGTMSEZR0H¢,001116 50 (0. 05 equiv.)

we added and the reaction was stirred for 15 h at
rtQiES‘ C. The JOPRLAPPHARTE r enoved i n vacuo and the

Sele@fiugiue Was prtubid ﬂﬂaﬂo}%‘ﬁ{e‘ﬁ%@ @rl&g@g@%gt er. After

extraction the organic |ayer “was
filtered and fes(mmaﬂmletionaw)vacuo to afford a crude

erial whi i fied by prepar ative HPLC. 5
N N SN
THW \NHz H tetrahydrofuran;

X-Phos 2-dicyclohexylphosphino-2',4',6'-triiso-propyl-1,1'-biphenyl.

Starting materials used were either available from commercial sources or prepared
according to literature procedures and had experimental data in accordance with those
reported. The following is an example of a starting material that was prepared: (4-
Bromophenyl)(pyridin-2-yl)methanone: Bruce, R.B. et al., J. Med. Chem. 1968, 5,1031-
1034.

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

In the following general methods A to I, the groups R}, R%, R and R* are used
independantly to indicate the diversity of substitution within each structure. The identity of
R, R? R*and R* will be clear to a person skilled in the art based on the starting materials
and intermediates for each specific example. For instance in Example 39, which refers to
General method E, E1 is 4-[2-methyl-1~(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-
yl]pyrimidin-2-amine such that R! is tetrahydropyranyl, R® is methyl and R* is hydro gen
and E2 is 1-bromo-4-(methylsulfonyl)benzene such that R is sulphonylmethane parato
the halogen.
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N*HC1L D1 D2 D3 D1 (1.0 equiv.), D2 (0.85-1.24 equivVv.)

and sodiumtert-butoxide (1.34-1.46 equiv.) were
worRoog@444m0 1, 4- di oxane and the m xture was fl ushedSEI0D61001116

argon for 5-10 m nutes before 10 Pd(OAc)2 (0.04-0.082

equiv.) and Pd(t-Bu3P)2 (0.044-0.06 equiv.) were

added. The m xture was fl| uhed with argon then heated

in a sealed tube at +110-+120 C until the reaction

was conplete (as nonitored by TLC or LC-MS). If the
GeregalcMethiodwes not conplete after 24 h nore Pd(QAc) 2,

Pd(t-Bu3P)2 and sodiumtert-butoxi de were added. Tr&)e

sol vent s renoved in vacuo and the residue was

par gred between CH2C 2 and water. After 15 R
ex ' Fher ongrersc lLayer was dried,( Na2Sf4 N
fi and evaporated. The crude of the pase R

H,Nias purified using preparative HPLC. Me¥Nas
evapdrated in vacu® and the aqueous phase was A3

-riE el el R Piamh 0, BRI PURE (B R e

amlﬁm )S,Gq{u'vl)tv@'r@ S RAGo & RReT fll@thn offiig: Bepsbid ueidwais(1.0 equiv.)
di ssol ved CH2Cd 2 and the HC -adduct of the product

in amlaxdrpmselaw att at-edfter brittheresefiqnmixiire 3/apPoyad phiogyRtesfand
ethe
exogdym P e thlrghate BuRithY yadteghun pRaSROERL B85,
N afZS(B@Zﬁltdéd mﬂ eV@ﬁdSlﬁtedlm Wubdld affoxdl the cmd&produd?, whRith s ased in
[ Br MR _.NR3--<\ H NNHz N E1 E2 E3 25
theEPXt(S@PP%ﬂPu?ﬁ‘I@ﬁWWfCE‘“@? (1.0 equiv.) and Cs2CCB
(1.29-2.25 equiv.) were mxed in anhydrous
1, 4-di oxane and the m xture was flushed with argon for
GeBeraDMrithod Bs bef or e WO 2007/ 040440 PCT/ SE2006/ 001116
51 Pd2(dba)3 (0.02-0.08ygquiv.) and X-Phos (0,,04-0.16
equﬂ{/ ) were added. Thel|jm xture was fl ushed 5\4 ﬁ
g tlien heated g Ral edtube atr =
\| /Fhe ct| on wds conpl et e.

B1 B2 B3

A reaction mixture of B1 (1.0 equiv.), guanidine hydrochloride B2 (4.0 equiv.) and sodium
methoxide (4.0 equiv.) in 1-butanol was heated in a microwave reactor for 10 minutes at
+140 °C under argon or nitrogen atmosphere. The mixture was filtered and the filter was
rinsed with CH,Cl,. The solvent was evaporated ir vaciio and the crude product was

purified using flash column chromatography.

General Method C
F
O w0 AR
N -
J_g\_// R' \« / N’( /@ .
N X R
a ’ c2 C3

2-Chloro-4-(1,2-dimethy1—lH—imidazol-5-y1)-5;ﬂuoropyrimidine C1 (1.0 equiv.), aniline
C2 (1.1 equiv.) and sodium tert-butoxide (1.4 equiv.) were mixed in 1,4-dioxane and the

mixture was flushed with argon for 5 minutes. Pd(OAc); (0.05 equiv.) and Pd(#-BusP),



10

15

20

25

Wor kup and purification was performed according to

either procedure A, B or Cas 5 follows. Procedure A
wab@7sal4@nt was renoved in vacuo and the resiPUESEHES6/001116

taken up in CH2Cl2 and washed with dil uted NaHCO3

(aq.) or water. The organic |layer was dried (Na2SO4),

filtered and evaporated. Th& crude of the base product

was purified using preparative HPLC. Procedure B) The

reaction m xture was diluted wwth H20O or a m xture of
(0.052Q055HG3e added apd dobredctioasvasstifrad ford 5 at b1 THEL. 3 hetshbyent was

conblned 0 10 d, I ed
romp R0 410 e FesEoE SOnEEREPRIEREBAY TR PON g Afer
extrhbf thE BlUAR layel %?ﬁﬁ&g{l\@m@ ﬁ'ﬁ&@&ﬁﬁ& &aforatbi & vacuo to afford

reaction mxture was with CH2C12, filtered and
a cradamateaalewlhlcfrms pesfiefiley praparativeddPlfp- i n CH2C12 and t he

organi ¢ phase was washed with HO Residual water was

renmoved fromthe organic phase either by treatnent

GeNdrhhM¥@oad@ or addition of absolute EtOH before
evaporation. The crude of the base product was is

put'i f¥ \u5| ng prepakati : [ , ~Nhe )
eXanpt e pabs i\t sljght R
AEon in

agént s
exanpl &HCS2CO3 can be added t oget her\

h E1
E2 before the first ]%Sgon flush. 20 General I\/lstr}%dqrﬂ-8
R RPIRz Br | S~O Br /S\ O G/ d ONR ™R3 F1

D1 oF 1513 1()2- (RE5L1 VY s, )Gind SedivedertBufkitiel2.34-2 .48 dquisnyhwere
equi v) was added. The reaction m xtur

muwésn g ﬂrdlp%etme and thsamiiuseryes Aushed vithargomion pal (\M%@P@ég?@ife

i

mﬁmmtﬂm&ﬁwﬁb aibh dredl hedted ‘i/M)l 2004/ t0kO0a1 40 10-+120 °C until the
PCT/ SE2006/ 001116 .5
reagjlon was complete %as momtoged beeﬁé LMEME? qf t%e reactlon vovasoﬁotocomplete

after 24 h more Pd(OAc),, Pd(z-BusP), and sodium tert-butoxide were added. The solvent

was removed in vacuo and the residue was partitioned between CH,Cl, and water. After
extraction the organic layer was dried (Na;SO,) filtered and evaporated. The crude of the
free base was purified using preparative HPLC. MeCN was evaporated in vacuo and the
aqueous phase was extracted with CH,Cl,. The organic phase was washed with water at
pH 9 (diluted NaFHCO; solution), dried (Na;SOy), filtered and evaporated. The residue was
dissolved in CH,Cl, and the HCl-adduct of the product was precipitated from the solution
by addition of 0.1M HCl in ether (1-5 equiv. HCI). The solvent was evaporated and the

residue was dissolved in water and freeze dried.

General Method E

4
BORNAN
. N /z + mr,c1]@2
\( / - R
N NH,

E2
E1 (0.85-1.27 equiv.), E2 (1.0 equiv.) and Cs,CO; (1.29-2.25 equiv.) were mixed in

anhydrous 1,4-dioxane and the mixture was flushed with argon for 5-10 minutes before
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RRFR FRZ /\~+ RNR3II\V/NNHNON\ N'" NHH

G & GBGL (1.0 equiv.) and & (6.0 equiv.) was m xed
WO poovokdeme (1 - 4 nL) in a thick walled vial POf/SEZD06/001116

nmL vol une and an inert atnospere (Ar or N2) was

established. The sealed vial was 5 cooled in an oi

bath (r.t.) or in a dry-ice51 ethanol bath (-70C) and

Al (CH3)3, (2Min toluene) (10 equiv.) was added by a

syringe. The reaction mxture was heated in an oil -

szb(ﬂiabh (81024008 &DE) 4ral X Phés (0.04006 equiv) wert addedritheadtaute was
DMASG i nto

i i e TR g0 Fes<Ble e G- 00 B pion v

co 2 and the organic layer was dried, either by
treatment with Na2SO4 or addition of absol ute EtCOH
W dnlefpoamd plluﬁewtmowmpeoﬁormad]@cglrdu@to lsither rypcednee prldauetas

I h .
roF8 B £ e 3P R S P R B B v
CENBE lR8d wsheRlwilh difdted a2 Okag. )i o vﬂaﬁromlé orghhio taydewhSdried
was added to H (1.0 equiv,). After additign of 2

N @Sé@sﬁléﬂred mﬁyap@a@dow crtl#eofrth%lé%sra FrOdpetp oy Rrified using
preﬁﬁfahwﬁﬁ& rordd 113 e}&almi%{m@@vda@tdﬁaée%{hqw&amlxture

rogen e SO WBS evaporated in vacuo and
of Hg&@(ﬂﬂ%,\l&hﬁprdd&g @lag exitraahed@H?lCCPICl(, thret dombgned| crganic phases was, if

et ieS INFR B R ot i m ey wfing PRSI o

chl%ﬁﬂtografhy PiloRedi ALY TAO rdacdrbnfnivd Svas dilhie@ &itht CHLCl,, flliefed and
15-3 m nutes before it was diluted with CH2C 2a

evapawitas Tip rasidsia mias taken uNaHCEEC and fhe caganégiphasrrasmaghed with

Hzﬁnﬁesﬁuai %5%9 ;I' pe?m*c(zgh \ﬁ%ﬂ{ i g‘??ggglcﬁ%ﬂgea&ﬁgr Bﬁtrgaq“hgﬁ \%ﬂijNaZSO4

or Eddit@ﬁﬁtf@@ﬁdmhﬁtombeﬁ&@ Eﬁﬂ)@ﬁ#ﬁ)ﬁ ’Hﬁérdrﬁﬂb?@ﬂ}ﬁé &kt bididucbBas
General Method IO~ ~0 O-Sio R2

purified using preparative HPLC.

Alternatively, the general example above was followed but with a slight modification in

the order of addition of reagents. For example Cs,COs can be added together with E1 and

E2 before the first argon flush.

General Method F
R! R
2
+ R
HN_ | —_— o
Br /S//O R Br //S\//
o/ \Cl O N__RZ
RY
F1 | ) F3

F1 (1 equiv) was dissolved in CH,Cl, (2 mL) and F2 (1.0-1.1 equiv) was added. The
reaction mixture was stirred at room temperature for 3 hours whereafter it was washed with
saturated NaHCO; (2 mL). The organic phase was dried (Na;SOy), filtered and
concentrated to afford F3.
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-C RZ R BrlR Br Br 1l 12 13 Sulfones of the type
13 were prepared followng a nodified procedure from
woR@hard40N  Brown (J. Org. Chem 1991, 56, 497d¥F/8E206§/001116
4- Bronobenzenesul fonyl chloride (li, 1 5 equiv.),
Na2SC3 (1 equiv.) and NaHCO3 (3 equiv.) in water
(0.2M were stirred at +90G2for 1 hour. 12 (1-3
equiv.) was then added and the resulting mxture
stirred at +50-100 C wuntil the formation of the
Gemeérhf MleehoallGwas conpl et ed according to GG Ms anal ysi s.
Water was added to the reaction m xture and extracted
with DCM After extraction the organic |ayer was |
dr| e ol\ Filtered and evaporated in vacuo to %

2

or cr le mat erR al gwhich o was puri fi ed -
hr aphy . VPLES—Betow f ggmo
onNI g exanpl es of conpounds of t N N

[ nvent| on? 15 Exanple 1
4- (1%2- Di net hyl - 1H i f’dazol - 5-yl ) - 5- f | uor o- N- [ 3%het hox
Gléxﬁ eqﬁﬁzr)lai(]a )vgzr(@rméqhw ) WheAel BY foltdn8 (= 2 ndll)iif e thick walled vial

of &LOZnDlvn’emWndanémert ateobgares (ammNo) wanestehlighod (The saledvig was
dazol.
cocl) BieB AT ) B 50 ) URAbr O D B A T v

tohﬁii@) %Ib Rqi0)) Waks @&dewa@ ac@@ing@l 'Ithé reazﬁ@n nhﬁwfexﬂaﬂhdateﬁtnh bt B3]~
pent ane, ). was adde

baﬂé AP- LG fer 19 hncmlpégo rtrr?@duaé%r@tdrawm inte jog- COWa%lt NaHCO;
A A by U R OB ARECH S i
waé dricth biglehr by sreTthiEnt Wth ma)somxelddiﬁm of ebsabige EtOH befrd or

60 h f 7 Th t t
evagyan BTt Bpsceiing Biogicionaomur ted Fng Mot 1 2o

chrfma %r%)h of p@psrhisteriproduct was used in the next step
wi t ho ¥ur her purification. WO 2007/ 040440

PCT/ SE2006/ 001116 54 1H NWR (CDC13) 8 ppm 6.87 (s, 1
Gehbral Miafod iy 3 M. 2.41 (s, 3 H), 0.45-0.18 (m 9 H);

0

0
OH + NHRR} —» /E;/LLNRZR3
Br R Br R'

H1 H2 H3
Thionyl chloride (5 mL) was added to H1 (1.0 equiv.). After addition of 2 drops of
anhydrous DMF, the reaction mixture was refluxed for 15-30 minutes under an atmosphere
of nitrogen. The solvent was evaporated in vacuo and the residue was dissolved in CH>Cl
(until a clear solution was obtained). H2 (1.0 equiv .) was added dropwise followed by
addition of triethylamine (1.0 equiv .). The reaction mixture was stirred at r.t. for 15-30
minutes before it was diluted with CH,Cl,, washed with saturated NaHCOs (aq.), dried
(NaS0,) and filtered. The solvent was evaporated ir vacuo and the crude product was

purified using flash column chromatography.



10

15

20

25

M5 (Cl) mz 261 (120Sn) (M+l). Exanple 1(b)
2-Chl oro-4-(1, 2-di net hyl - 1Hi m dazol -5yl )-5
wo baaoepyrinidine FN NCL ~-N5 PCT/SE2006/001116
1,2-Dinmethyl -5-(trimethyl stannyl )-1Hi m dazol e (0. 950
g, 3.68 muol, obtained from Exanple 1(a)) and
2,4-dichloro-5-fluoropyrinmifine (0.601 g, 3.60 nmol)
were diluted in anhydrous DVMF (20 nlL) and the
sol ution was degassed with argon. Pd(PPh3)2C12 (0.126
Gerfbral MethodTol ) was added and the reaction m xture was
stirred at +80 C for 15 h. The 10 reagti gn m xture was
cool ed down ?u322t. and concentrat ed er rRf educed
pressure. Sat rt ed potassi um fl uoride _(aq., 50 niL)
was added ang the m xtune was_stirged 0O minutes
before extra Wit PAc. The organig | ayer was
dried (MgSO4) Yfiltered and concentratjed under
reduced pressuge. The crude product wasBrpurified by
flash chromat ography (heptane/Et OAc, 7, 3) to give the
title compoundd(0.41 g,’*50% . 15 1H NWR (CDCL3, 600
Suldrizd oBne g@%&s %re(aﬂe atedfdlong d midllified %@eﬂlﬂe FbRAR fEhbkd, W.
1 H, 3. (s, , 2.53 (s, 3}—%; (ESIiMz, 227
Brog(¥) Ordexhem| 89914 &84, 4974-4976)i-Rsemy berzepgspkfenyz shlorde (11, 1

K uQr o- - SNENG . o
ey fhent R R R A et i ot (Mgt gi90°C
for ff hoir. 324(1—2 Qquikg wiak tHe adaeadritle veaslting epistuecstirred at +50-100 °C
uni] Hpelopoaomatign e B s rmseyt feesrding s G5HE drdy e Wate
waé&ﬂem thd ré&fion Rt ure Al 3k REded WARMD ANt a8RbRxkb Eoh tBOErganic

-met hoxy-5-(tritluoromethyl)aniline (46 , 0.243 )
layemwds)dried (Y28O.), fidteretliand evaporgseslicyacza torpgford s ggude ppaterial which

was2 8191‘171116 Abg)f4ff'a%h E%ﬁ%%zgga%%/yo 01116 55

EXAMPLES

Below follows a number of non-limiting examples of compounds of the invention.

Example 1
4-(1,2-Dimethyl-1H-imidazol-5-yl)-5-fluoro-N-[3-methoxy-5-
(trifluoromethyl)phenyl]pyrimidin-2-amine

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

N
\/\Sn,q N
|

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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1H NVR (CDC13) 6 ppm 8.39-8.18 (m 1 H), 7.75 (d,
J=4.3 Hz, 1 H), 7.46 (s, 1 H, 7.30 (s, 1H), 7.14
W@ 20070409 6.81 (s, 1 H, 4.00-3.89 (m 3 H), BCBSEZ08¢/001116
3 H, 2.49 (s, 3 H; 19F NWR (376 MHz, CDCl3) 6 ppm
-63.16 (s, 3 F), -144.69 (t, 1 F); M5 (ESI) nlz 382
(M+l). 5 Exanple 2 54
N- (3, 5-Di chl orophenyl ) -4-(1, 2-di met hyl - 1Hi m dazol - 5-y
' )-5-fluoropyrimdin-2-amine CL Fi / CI N\ HNI10
'H N (lcn¢1§) &?fm 6187ds Nel), gr%ﬁla,raeﬁ) mm;mw,mo W8 (o, 9 F;
g usi ng chloro- 4-(1,2-dinethyl
MS%@)lW@ﬁ%éltz-SS‘) M5 Zf1 uoropyri ni di ne (obt aj n)éd from
Exanmple 1(b)) (50 ng, 0.221 mml) and
3,5-dichloroaniline (39 ng, 0.243 mvol) to give the
Exabipld Kb alvpblona-4-({ Dsdimgihy k- 8RR imiddsp NMR){SDRRDo 6 midingpm
10.12 (s, 1 H), 874(d J=2.8 Hz, 1 H), 7.96 (d,

J— /S/tll)z 1 15 , 7.79 (d, J=2.0 Hz, 1 H), 7.72-7.55
716(t J1.8 Hz, 1 H), 4.00 (s, 3. H, 2.57

71; ! M5 (ESI) mz 352 (M+1l). Exanple 3
>’(4\{[4 (1, 2-Di net hyl - 1H-i mi dazol - 5-yl ) -5-fl uoropyri m d

in-2- 20 yl]am no} phenyl) (phenyl)nmethanone 0 F / \ \

1 2Ji$ulﬂe!ﬂ 16 irihdthAstaR PO UGS oI r(@ PSU %ok 6N matt, ybtaREefrom
ty g@ner al method C using

Examp(lm(a))can t%@ﬂchlpm-ﬁmugmm@m §Q@1f 8 &&PGWIPD fyeas figuted in
ol PR AR el ac
0.1 Pehn€Acy s e\@e& @&Vﬂl@4a¥bﬁ6ﬁ Pl SERB06100 20180 °Gor (14 h7Thtg
rea‘g}oggx:lllfqr}ngg {?Vp% p@? (e ‘g%gy?‘; Pgn% %ncentra’pg unger re&uanB}e)serg
Saturated potassium fluoride (aq., 50 mL) was added and the mixture was stirred for 30
minutes before extraction with EtOAc. The organic layer was dried (MgSOy), filtered and
concentrated under reduced pressure. The crude product was purified by flash
chromatography (heptane/EtOAc, 7:3) to give the title compound (0.41 g, 50%).

'H NMR (CDCls, 600 MHz) § ppm 8.40 (d, /=2.9 Hz, 1 H), 7.86 (d, /~4.4 Hz, 1 H), 3.97
(s, 3 H), 2.53 (s, 3 H); MS (ESI) m/z 227 (M+1).

Example 1(c) 4-(1,2-Dimethyl-1H-imidazol-5-yl)-5-fluoro-N-[3-methoxy-5-
(trifluoromethyl)phenyl]pyrimidin-2-amine

/
o

X Qﬁ
F
N \N/kN F
\_N H
>’ N
The title compound was prepared in accordance with the general method C using 2-chloro-
4-(1,2-dimethyl-1H-imidazol-5-yl)-5-fluoropyrimidine (50 mg, 0.221 mmol, obtained from

Example 1(b)) and 3-methoxy-5-(trifluoromethyl)aniline (46 mg, 0.243 mmol) to give the
title compound (21 mg, 25%).
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(56 ng, 41% . 1H NMR (CDC13) 6 ppm 8.32 (s, 1 H),

8.00-7.63 (m 7 H), 7.60-7.33 (m 4 H, 3.96 (s, 3
woR00724@120 (s, 3 H); M5 (ESI) mlz 388 (M+l). 5 BEXEAFL086/601116

4-(1,2-Di et hyl - 1H-i m dazol - 5-yl)-5-fl uoro- N-{2- net hyl

-4-[ (4- et hyl pi perazin-| -

yl ) carbonyl ] phenyl } pyri m di 36 2-am ne to Exanple 4(a)

2- Met hyl - 4-[ (4- et hyl pi perazin-1 yl)carbonyl Janiline

O N HZN ~/N\ The title conmpound was prepared in
lﬂm«dmg)eappmls Wk 1 yangey JH), e (dod=43 Hej hF)NL46 (s, 1 H), 7.30 (s,

| pi era2|ne
1 E 7ok (ol B g bR S22 (8 { 8060 6 2 SDe2 40Pk o
19 t
AR (0 CRGRIBRpRNAS AT T:140 SN i W A iz 582
Mty 1 H) 4503 80 (br s, 4 H, 3.91 (s, 3 H),
3.20-2.50 (br s, 4 H, 2.77 (m 7 H). Exanple 4(b)
4- (1, 2-Di et hyl - 1Hi m dazol -5 yl)-5
Exdrhpeno- N-{ 2- net hyl - 4-[ (4- met hyl pi perazin 1

yl’) car bonyl Jphenéd; pyrim din-2-amne o
N-(3/3eDichlorephenypots ﬂagetbyleydrlwdaml-ﬁzy(l)oﬁ-a]aﬁwmmﬂwﬂ@mme

general nethod C using 2-chl oro-
4- (1, 2-di met hyl - 1Hi m dazol -5-yl ) -5-fl uoropyri m di ne
(obt ai nedfrom Exanple 1(b)) (50 ng, 0.221 mol ) and
2pIme hyI -4 4 met hyl pi perazin-1-yl)carbonyl]aniline
mml) to give the title conmpound (15
F NVR (CD3(D) 8 ppm 8.31 (d, J=3.5 Hz, 1
: J83Hz 1 H, 7.63 (d, J=4.0 Hz, 1 H),
.85 (s , 7.29 (dd J=8.2, 1.9 Hz, 1 H), 3.83 (s,
3. 79 3 42 (m 4 H), WO 2007/040440

4 0ad ﬂ;ﬂe@areﬂ'ln AcodRdatcewith the genkfa] m2thé8 ((ssing2-chloro-

4- (g%rﬁlmetlh_gll I{;gn(d-bazollS pts) -5 ﬂ)&ore@g}r!’;?dmei(olatgqleg ﬁgg%%xanzple 1(b)) (50
mg, 0.221 mmol) and 3,5-dichloroaniline (39 mg, 0.243 mmol) to give the title compound
(15 mg, 19%).

'H NMR (DMSO-ds) & ppm 10.12 (s, 1 H), 8.74 (d, J=2.8 Hz, 1 H), 7.96 (d, J=2.8 Hz, 1
H), 7.79 (d, J/=2.0 Hz, 1 H), 7.72-7.55 (m, 1 H), 7.16 (t, /~1.8 Hz, 1 H), 4.00 (s, 3. H), 2.57
(s, 3 H); MS (ESI) m/z 352 (M+1).

Example 3
(4-{[4-(1,2-Dimethyl-1H-imidazol-5-yl)-5-fluoropyrimidin-2-
yl]amino}phenyl)(phenyl)methanone

The title compound was prepared in accordance with the general method C using 2-chloro-
4-(1,2-dimethyl-1H-imidazol-5-yl)-5-fluoropyrimidine (obtained from Example 1(b)) (80
mg, 0.354 mmol) and (4-aminophenyl)(phenyl)methanone (84 mg, 0.424 mmol), Pd(OAc),
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Exanple 5 5
4-(1, 2-Di net hyl - 1H i m dazol -5-yl)-5-fluoro-N-{4-[(4-ne
WO boo7joiqaer azi n- 1-yl ) car bonyl | - PCT/SE2006/001116
3-ni trophenyl } pyrin di n-2-ani ne Exanpl e 5(a)
4-[ (4- Met hyl pi perazin-1 yl)carbonyl J-3-nitroaniline
o, \(\,o O N H2N e ON,, 10 Fhe title conpound was
prepared in accor dance with the general nmethod A using
N- net hyl pi perazine (0.44 nL, 4.0 mmol) and
(4. Zegnd.02k Bumml) andReiizBP)adDJ 0. 06822 gmoD) 1@ givietled fitle epmpound
%1[1 lJn);e title conpound (0.531 g, 53% . 1H NMR (CD3Q0D)
(56 39 (d, J=2.3 Hz, 1 H), 7.13 (d, J=8.1 Hz, 1
1HNMR @c@@h @gfm 813"23(1s11H% 830(?_503 633(11#')7,1{ 47. 5%7%3,(11% 4;1&9) 3.96 (s 3
,(2n§1(2 3115,M}9(E§I)MZQ%%@’I(FM 3 I—I) Exarrpl e 5(b)
4-(1,2-Dimethyl -1 Hi m dazol -5 yl)-5
fluoro-N-{4-[(4-nethyl piperazin-1- yl) carbonyl)-3-n
Examplephenyl }pyrimidin-2-amine O WA O F - I \ \' N~ N

e intisbe oS iRl ROy LT oA ptyin-1-
yl)%gg%%ﬁ”gid&?pgy’l“ﬂ#mmﬁml - 5- yI )-5-fl uor opyr| nm di ne

m Exanple 1(b)) (50 ng, 0.221 mmol) and
4-[ (4- et hyl pi perazin-1-yl)carbonyl]-3-nitroaniline

B O 4?8%%&9(25%%%%&%6};? e (choco) s
ppm88(d J=2.0 Hz, 1 H), 8.45 (d, J=3.3 Hz, 1 H),
(d J 8.3, 21Hz 1 H, 7.66 (d, J4.0 Hz, 1

40 ¥d, 1J=8. 3 Hz, 4.06 (s, 3 H, 3.83 (s,
82097/ 0 PCT/SE2006/001116 58 2 H), 3.43-3.36
HN'm 12 H), 2761 (t, J=5.2 Hz, 2 H), 2.55-2.48 (s, 3 H),
5.48-2.41 (m 2 H, 2.37 (s, 3 H: 19F NVR (CD3CD) S

Th9 am: cdtfourd vl prebafed in M dedanke withahé@efaMibihod A¥anPie
meﬂl}'(lmp@a@lﬁ@l 4L 140 inmnold 20d 4-8mjng-3 Sadthylsngoig-acil (0642 ge3.8
mradlY P PERAH R dmpbdi TR A%, b0y,

'H NMR (CDCl;) 6 ppm 7.30 (s, 1 H), 7.21 (s, 1 H), 7.18-7.10 (m, 1 H), 4.50-3.80 (br s, 4
H), 3.91 (s, 3 H), 3.20-2.50 (br s, 4 H), 2.77 (m, 7 H).

Example 4(b) 4-(1,2-Dimethyl-1H-imidazol-5-yl)-5-fluoro-N-{2-methyl-4-[(4-
methylpiperazin-1 —yl) carbonyl]phenyl}pyrimidin-2-amine

The title compound was prepared in accordance with the general method C using 2-chloro-
4-(1,2-dimethyl-1H-imidazol-5-y1)-5-fluoropyrimidine (obtained from Example 1(b)) (50
mg, 0.221 mmol) and 2-methyl-4-[(4-methylpiperazin-1-yl)carbonyl]aniline (57 mg, 0.243
mmol) to give the title compound (15 mg, 16%).

'H NMR (CD;0D) § ppm 8.31 (d, /=3.5 Hz, 1 H), 7.70 (d, J=8.3 Hz, 1 H), 7.63 (d, J=4.0
Hz, 1 H), 7.35 (s, 1 H), 7.29 (dd, /=8.2, 1.9 Hz, 1 H), 3.83 (s, 3 H), 3.79-3.42 (m, 4 H),



10

15

20

25

2-(trifluoromethoxy)phenyl]pyrimdin-2-am ne
hydr ochl ori de Exanple 6(a) 4-[(4-Methyl pi perazin-1
w@ kjocasdaamyl J- 2- (trifl uoronet hoxy)aniline O NPCFHEM006/001116
jagf" -~ OF F 10 The title conpound was prepared in
accordance with the general nethod A using N
nmet hyl pi perazine (0.44 nL, 3.0 nmmol ) and
4-am no-3-(trifluoromethyoxy)benzoic acid (0.840 g,
3.8 mvl) to give the title conmpound (0.663 g, 57%.
N A B R Ly T o
: : =8. : , 4. S, :
15135d% 1(@,?@&%3,1)1@?21@4%\%)(m 7 H. 15 Exanpl e 6(b)
4- (1, 2-Di met hyl - 1Hi m dazol -5yl )-S
fluoro-N-[4-[(4-nethyl pi perazin-|-
Exaphple ar bonyl J- 2- (tri fl uor onmet hoxy) phenyl ] pyri m di n- 2-am

i he.hydr or..de lal ] ~F O - (L
e e R ]
3-nAepHedgNperiidin-2-Maigener al method C 20 using

2-chloro-4-(1, 2-di net hyl - 1H i m dazol - 5-yl ) -5-fl uor opyr

i mdine (obtained from Exanple 1(b)) (50 ng, 0.221

aﬂﬂ? dr ity P \RTAsinLptbRny! | - 2-

Ex r%%qaz%gémﬂ%[%gyﬁg%% jng&%%b@f 0. 243 mmol, obtained
fbgm.&xanpl e 6(a)). The hydrochloride salt was
obt @i neyl by di ssol ving the base product in anhydrous

Z /\ﬁndasolution of IMHC in ether (1 nlL)
=® . The solvent was evaporated in vacuo 25 and
aAfesid s dried to give the title conpound (21
ng, 19% . WO 2007/040440 PCT/ SE2006/ 001116 59 1H NMWR
The B3I potn® WAk Brepared $n actotdancBwhB tHesgendraHheth8d Adusfreg N-1
7.57 (br s,_ 2 H, 4.39 ) ) ..
methylpiperazine (0.44 mL, 4.0 mmol) and 4-amino-2-nitrobenzoic acid (0.692 g, 3.8

mmol) to give the title compound (0.531 g, 53%).

'H NMR (CD;0D) & ppm 7.39 (d, /=2.3 Hz, 1 H), 7.13 (d, /=8.1 Hz, 1 H), 6.91 (dd,
J=8.1,2.3 Hz, 1 H), 4.16 (s, 2 H), 3.96 (s, 2 H), 3.41 (s, 2 H), 2.69 (s, 2 H), 2.59-2.48 (m, 2
H), 2.47-2.36 (m, 3 H).

Example 5(b) 4-(1,2-Dimethyl-1H-imidazol-5-yl)-5-fluoro-N-{4-[ (4-methylpiperazin-1-
yl)carbonyl]-3-nitrophenyl}pyrimidin-2-amine

The title compound was prepared in accordance with the general method C using 2-chloro-
4-(1,2-dimethyl-1 H-imidazol-5-yl)-5-fluoropyrimidine (obtained from Example 1(b)) (50
mg, 0.221 mmol) and 4-[(4-methylpiperazin-1-yl)carbonyl]-3-nitroaniline (64 mg, 0.243
mmol, obtained from Example 5(a)) to give the title compound (21 mg, 21%).

'H NMR (CD;0D) & ppm 8.80 (d, /=2.0 Hz, 1 H), 8.45 (d, J/=3.3 Hz, 1 H), 7.97 (dd,
J=8.3,2.1 Hz, 1 H), 7.66 (d, J=4.0 Hz, 1 H), 7.40 (d, /=8.3 Hz, 1 H), 4.06 (s, 3 H), 3.83 (s,
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(s, 2 H, 409 (s, 3 H, 3.57 (s, 4H, 3.24 (s, 2 H,
2.96 (s, 3 H, 2.76 (s, 3 H; 19F NVR (CD3OD) 6 ppm

wo @7 446, 3 F), -147.62 (s, 1 F); M5 (ESI) nPer/4E2006/001116
(Mrl). 5 Exanple 7
5- Fl uoro- N-{4-[ (4- net hyl pi perazi n-| -yl )sul fonyl ] phenyl
}-4-[2-nmethyl -1 -(tetrahydros8
2H pyran-4-yl)-1Hi m dazol - 5-yl ] pyri m di n- 2- am ne
hydr ochl ori de Exanple 7(a)

2 HY-349-786€ () 2 RD,(2.€1 (takspdl Hz 2HIp 2 567248 (s, 3 H), 2.48-2.41 (m, 2 H),

23R iy PR AR ODS S ot a Ty sl am S AESE 2455 o).
Chem 1987, 52, 2714-2726) (0.68 g, 5.1 mmol) and

acetic acid (0.61 g, 10.2 mmol) were dissolved in MeOH
Exqipleol ). Tetrahydro-2H pyran-4-one (0.76 g, 7.6 mmol)

RIS STl
2-(@iffuotvikihoxfphaadfsyrimidib-2tdisine dgdiochloridext ure at -5

C, causing weak exotherm c and gas evolution. The
cooling bath was renoved and the m xture was stirred

| . . .41 " nd
e RS e S R e i
After Ostirring for 2 h at r.t., the mxture was
f i xered d the filtrate was concentrated in vacuo.
T esith was di ssolved in toluene and
HANr eq[concen rated. The residue was dissolved in THE (10
mLP-gd 20 acetic anhydride (1.56 g, 15.3 mmol) was
added. The resulting m xture was stirred overnight at

r.t. then for 1 h at +50 C, The volatile re renoved
The Al eqemRovan s REPaIRE4n Aprerduase With Shs 8Faere] Fosf de b

i N
(0.849, g, 3.8+Hhmol).t8 give. tHStilewonipdind (A6EDL.S78). (m 2 H),

' 3 G0y fors T enl ISt ey g 1o B ey s 2 e 1

228 GM 1), 3 IQ2090/ 946448 (RCTIHE2006/ 001116 60
Exanpl e 7(b)
5Acetyl - 2-nmet hyl -1 - (tetrahydro-2H pyran-4yl)-1Him daz

e 00055 2 B PR SSR S R PR

yl)carbonyl]-2-(trifluoromethoxy)phenyl]pyrimidin-2-amine hydrochloride

The base of the title compound was prepared in accordance with the general method C
using 2-chloro-4-(1,2-dimethyl-1H-imidazol-5-yl)-5-fluoropyrimidine (obtained from
Example 1(b)) (50 mg, 0.221 mmol) and 4-[(4-methylpiperazin-1-yl)carbonyl]-2-
(trifluoromethoxy)aniline (73 mg, 0.243 mmol, obtained from Example 6(a)). The
hydrochloride salt was obtained by dissolving the base product in anhydrous THF (5 mL)
and a solution of 1M HCl in ether (1 mL) was added. The solvent was evaporated in vacuo

and the residue was dried to give the title compound (21 mg, 19%).
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(tetrahydro-2H pyran-4-yl)]ammi no-5- et hyl i soxazol e
(4.8 g, 21.4 mol, obtained from5 Exanple 7(a)) in
WEL@OH0§B® m ), and the m xture was hydr ogenat eBCDYE2006/001116

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

m xture was stirred at +50 C for 3 h. An additiona

amount of Pd/C (10% wet pa&ste, 0.15 g) was added and

the m xture was continued stirring at +50 C for 3 h.

Sodi um net hoxi de (1.70 g, 31.46 mml) was added and

'H NMR (CD%@D‘) BPgm 816X (sl ENY@IS3 (L atB8.Ab (3, ¢HUX.5F Gor 30 H), 4.39

d 21&»@4199)(5‘ 4id: aé'g%re, A 2CAdS D A (1 Db rasas s iEart i
(cDX )(Sjp é‘}’é il 8 FaT476Y 80 ngﬁ@(ESI)\f@@ugum)resu due

‘at urat di 'um bi'carbonate (agq.)
and extracted W th EtOAc, then with CHC13. The

conbj ned organic |layers were dried (Na2SO4) and
Exal‘tﬂibzntrat ed in vacuo. The crude product was purified

s-Fl*aer M@[(M&mbﬁﬂfmﬁu ﬁﬁh@eﬁyuIin:engl}we[zumeﬂtylm(eetrahydro-
(}g— ? yellow soljid. 15 1H NMR
2H-pmta®14}yl)a lmmla@gl-s-x ]pyrlmgimel amije hydroehlegide 4 13.4 01
(m 2 H, 3.57-3.44 (m 2 H), 2.57 (s, 3 H, 2.44 (s,
3 H, 243230(m 2 H, 1.80-1.72 (m 2 H). Exanple
Examiple) 7(a) 4-[N-Acetyl-N-(tetrahydro-2H-pyran-4-yl) Jamino-5-methylisoxazole
(2E) - 3-Di net hyl am no-1-[2-nmet hyl -] - (tetrahydro-2H pyra
n-4-ytQ-1H imdazol-5 yl]prop-2-en-1 -one OO N N.,
0

0 SN%AcetyI -2-nmethyl -1 -(tetrahydro-2H pyran-4-yl)-1Himd

(3.7 g, 17.79 mmol, obtained 7(b)) was
Lgsol ved in DVFDMAW DVF (1:1, 100 nmL) and the m xture
was stirred under reflux overnight. After cooling to
5-Metltyl-4tanginorisok arrode MGE)ILAad t @tg Wihem. 198312 271Ha726) (0.68 g,

N

Tetﬁﬁgdrt)'ﬁﬁ-pff nJ‘4Léh%*(o @Brgomtrﬁ%xzm aﬁ@d?aﬁalﬁd\ihﬂthrk 5va1;):odiled t0 0
itle ound (3

@é as an ojl g&
~(- &nc‘sarai ftirged dori hhtSvélm@ﬁyangb@rah lde\@) B0 G@@@M(.Was added to

o S GRRRTAPLIAE iy e BISPElofb T10

batld wa&ﬂenidé/ed énd"rthHmeﬂlrd'l)vas Sired af t. t fdr‘l H, FolrwedbyHhe addigion of a

secéndgqprtlorygf spﬁﬁurrgcyq}lobqyghy(c@@p)(& 32 w&ggterzsg%gaﬁ%g hatrt,
the fon?ajf %s) %1?%5&2 69%’ gﬁfﬁt@Qfas_zc&'éél{tlfé‘rtnéh‘zg ?g&'@g yé rdsidue was
dissolvbdrio p}hibne raad raacrmcentrated The residue was dissolved in THF (10 mL) and
acetic anhydride (1.56 g, 15.3 mmol) was added. The resulting mixture was stirred
overnight at r.t. then for 1 h at +50 °C. The volatiles were removed in vacuo and the
residue was dissolved in toluene and concentrated in vacuo to give the title compound
(1.36 g, 78%) as a solid.

'H NMR (CDCls) ppm & 8.04 (s, 1 H), 4.86-4.73 (m, 1 H), 4.00-3.89 (m, 2 H), 3.52-3.42
(m, 2 H), 2.35 (s, 3 H), 1.81 (s, 3 H), 1.70-1.57 (m, 2 H), 1.49-1.23 (m, 2 H); MS (ES)) m/z
225 (M+1).
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O NN NFI Selectfluor (7.75 g, 21.87 mol) was
added in portions to a stirred solution of (2E)-3-
walovevosh@m no- 1- [ 2- net hyl -1 - (t et r ahydr o- 2H pyP@EISE2094/)01116
-1H i m dazol -5-yl ] prop-2-en-1 - 10 one (3.85 g, 14.58
nmol , obtained from Exanple 7(c)) in MeOH (100 nlL) at
r.t. After stirring at r.t. 60or 3 h the reaction
m xture was cooled in ice/acetone and filtered. The
filtrate was evaporated under reduced pressure and the
Exprepledife) viadcatelidemeihpi b (fehidigidzo-2Fk pyrand-pipsHemidible ag.
angoni a, brine, dried (Na2SO4) and concentrated in
actjo. The crude product was purified by flash
remat ogr aphy (CH2C12/ MeOH 15:1). The reaction i s was
n r to conpletion, and the reaction was repeated
] ith Selectfluor (1.5 equiv.) followed by the
st wor kup. The title conpound (1.47 g, 36% was
obtained as a yellowoil. 1H NWR (CDCl3, 300 MHz) 6

Sodiugubicaboratdf).8 & 952 nfutlol) Ivas 3dded tbia, st1ﬂre<ﬂ'§oluﬂ‘1_>orp(§l”-44[]ﬁ§cety1~N-

(teEr{le]iydjo_ 2?)115y|1&n 2-211 mmg—‘%@get}gﬁsoga@le (48 g3 1(45nu|jr|)g)1 (Q)@)amgd from

Exgm: g]% ﬂ'\/zﬁ_)z% EiOH ?S(H}ﬂ) :ﬂndStﬂe Hridtare(Wls ydtdeend¥ &%?IP)V(W 19%, wet

pa%e,ﬂ L(bs)cai Abplz Jih@ ththIl méxtener\m;sdrred 2t 59)Cafor 3 h. An additional

“%%JJTLW}&%%%A@@ 'é%b%&d%@iﬁ%m@éasmatmued stirring

at 30t 1@for Grip Sudidmvasthpxiee or. BWlg| 31 ALERLIANE AL fﬁldttH@resultmg
ner al, net hod th t he exception that guanl di ne
gt&]:eo\g%al}eétegé rqjgg omum chloride was added to quench the

reas:rtg%) ;/I’lﬁe ?il?iﬁgwgﬁ{;‘é@%dgﬁlfo{ﬁ flﬁfo ak%cius £pith and Lthe fltrate VEf

evqufﬁ-t@l isrvaciree The rekitug was dﬂﬁtedmth satupdtbdboiem btdafnonate (aq ) and

RN S B BT Ay SOing oigabiy o e A @N=SO.
andion@erfQitd dinhit:Ry. TRY Efuﬁb Eﬁidh@trw&&\fn{rﬂf%& By ﬂ%Elg 5}%9@9%@?@‘

&A CH2C12/ MeCH 20: 1)
B9 R0% gk trotitiyompowDt (@] & 5390 6 aellow sod. 5. 27 5, 13

gy ég(lm%cﬁg:b)é i (%?f m}is zﬁ)l'éj@ @, 13 993451 i 2eb % 575 34, 2

H), 2.57 (s, 3 H), 2.4 (s, 3 H), 2.43-2.30 (m, 2 H), 1.80-1.72 (m, 2 H).

(-b

€X

Example 7(c) (2E)-3-Dimethylamino-1-[2-methyl-1 -(tetrahydro-2H-pyran-4-yl)-1H-
imidazol-5-yl]prop-2-en-1-one

N

\(Ilrj/b\g\r/
5-Acetyl-2-methyl-1-(tetrahydro-2 H-pyran-4-y1)-1H-imidazole (3.7 g, 17.79 mmol,
obtained 7(b)) was dissolved in DMFDMA/DMEF (1:1, 100 mL) and the mixture was
stirred under reflux overnight. After cooling to r.t. the mixture was extracted with CH,Cl,.
The organic phase was dried (Na,SO,), filtered and concentrated in vacuo. The crude
product was purified by flash chromatography (CH,Cl,/MeOH 15:1) to give the title
compound (3.85 g, 82%) as an oil that crystallized in the refrigerator.
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2 H, 2.62 (s, 3 H, 2.58-2.40 (m 2 H), 1.95-1.84
(in, 2 H; M5 (ESI) mz 278 (Mtl). 10 Exanpl e

W@ )00 H4wor o- N- { 4-[ (4- net hyl pi perazin-1 PCT/SE2006/001116
yl ) sul fonyl ] phenyl }-4-[2-met hyl -I -
(tetrahydro-2H pyran-4
yl)-1H i m dazol -5yl ] pyri m ddln- 2- am ne hydrochl oride 11
(NF/ SN N\ O NNMN\ NH | The title conpound

was prepared in accordance with the general nethod D,
'H mmmﬂs@h) 8%.68X&.ept i D6 HAaH)] Ngo tsa&s &0)ps.55-HedDimadLE), 4.08 (dd,

purifie

7= Wi o 1) bt 6 &tz Pbs A Cbye: GEOp SPALs S SOnBHE:2 32
(m, ZH00 851,12 (0P S fadfFhiifden v,
2-

H i m dazol - 5y|]pyr|md|n amne (0.075 g, 0.27

Byl 6 e BN GT G o A  rly rpsEpyran-4-9)-

]H_Q,g%ggzigﬁzﬁ, %2\/}9 _20Q3004472) (0.108 g, 0.338 nmol),
sodi um tert but oxi de (0.036 g, 0.38 mmol), Pd(OAc) 2

@Olz g, 0.054 mmol) and Pd(t-Bu3P)2 (0.14 g, 0.027
, the title conmpound (0.018 g, 11% was obtai ned
a a(yellow solid. 1H NVR (DVMSO d6, 300 MHz) 810. 64
bTr 10.43 (s, 1 H, 8.90 (s, 1 H, 8.07 (s, 1
&, J=8.4 Hz, 2 H, 7.70 (d, J= 8.4 Hz, 2
51703M93(m1l—|) 390370(m 4 H), 3.36-3.15

2,252
Selg%or (3.7b@- 211 &’égn(mﬁl) was q@e@-ﬂn p%Ol{SEQE?S’ﬂWF‘% S@E%OI{ %é -3-

dm‘}g@afa%zé qa@%&hﬁq— t%%ﬁ{ SRLVIS-4.98- 1 AR B- By llprop-2-en-1-

one{(lé -8|5 (414068 Imthcpl; (oietamzd froth-Exdajnpde T(0))yih Mxtdh ¢100-mL ] &+ hed fier

t
stlrgpg Wr a r&?‘ﬁf@ L efﬁl?ws [Was 99‘?1]3‘2)%]1‘3?/?%@}13?.@ filtered. The
filtWA AR A8 uRtlerTed ¥BY Prekbuke ¥the residue was taken into CHoCl. It

was washed with aq. ammonia, brine, dried (Na,SO4) and concentrated in vacuo. The

crude product was purified by flash chromatography (CH,Cly/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%) was obtained as a
yellow oil.

'H NMR (CDCls, 300 MHz) & 7.34 (s, 1 H), 6.84 (d, J=27.9 Hz, 1 H), 5.00-4.88 (m, 1
H), 4.04 (dd, J=11.2 Hz, 4.2 Hz, 2 H), 3.46 (t, J= 11 Hz, 2 H), 3.08 (s, 6 H), 2.53 (s, 3
H), 2.42-2.28 (m, 2 H), 1.84-1.75 (m, 2 H); MS (ESI) m/z 282 (M™+1).

Example 7(e) 5-Fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-
ylpyrimidin-2-amine
F

X
N” “NH

N)\:N®
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N, O O5 The title conmpound was prepared in accordance
with the general nethod D, with the exception that
w0 b@7josameo of t he product was purified by flashPCT/SE2006/001116

chromat ography (CHC13/ MeOH NH3 ag. 200:10:1) before
purification by preparative HPLC. Using 5- fluoro-4-
[ 2- et hyl - | 62
-(tetrahydro- 2H pyran-4-yl)-1Hi m dazol -5-yl ] pyrim din
-2-amne (obtained fromExanple 7(e)) (0.075 g, 0.27

The e chmpaudmﬁrmmﬂﬁmmybérdmck Qvithethé géneiy encdlzaodid with. thd 5

cxospieR fiat VRGOOS5 oo A iy e e3>
meté}g (;t%tgahygroofl‘?-p%aﬂgﬂ %r)lt) l'HlﬁanQZ%@ S%fl]ﬂrd)ﬁ b&n-dhe QV‘ ?dS 22 mmol,

was obf ai ned drochl ori
obtainedl feons ﬁmpﬂnd(@hgnd g:a@phn@@aﬂpqna aéécgaﬂq%Q \mmqal) tIWélﬂe

com%enecgalal gq)%g%?avai 2!1){5' HRS %DSDNI[?(g @%pgﬁﬂé’aﬁ@@ f% 1%% (()g 1
chréh'i’dtﬁ%ra%}gy (@IzCﬂz/MéeH&Oll)l'E 2 H) 7.41 (d J— 8 1 Hz 2
4. 93 1 H), 4.25-4.05 (m

g I@MR €L, 9024 2 8. 17, J= B4, Hza 1@@ w @ JH)-3 92szé P()s

5. 2%@@3)(%@%458%2%%} }BEQQ%S?%J% s PO A S22l 3 M, =111y,

2 B2 ?\lz(s'% -pRb @ﬂxyfﬂ i 9511 watchy b ) PRISAEST) /42278 R R
nyl]p eny 4-[ 2- net hy

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

2- am, pe 9
g B SY B8 O et MR B B prlphens-tZnetaf-1
(tetrdhir 2B Potcmry ) dif-witlete 1-6 51 fph)imidia-2amidied hydyochloride
4-chl oro- 2- nethoxyben20|c acid (0.501 g, 2.68 mmol).
After addItIOH/\N 1 drop of anhydrous DWVF, the
Bgactlon i R keJmas refluxed for WO 2007/040440
116 64 30 m nutes under an atnosphere
. The solvent was evaporated in vacuo and
>j rési due was dissolved in CH2C12 (until a clear
uti on was obtai ned). N Methyl pi perazine (0.31 niL,
ommol )) was added dropw se foll owed by addition of
trlethylanlne (0.39 n, 2.81 nmmol). The reaction
Thenithet cuma)omé W prepet@dam ageordaneeyith Serdenerabmethed B avithythe

excpgiant e be ity ST REDER s Bl BRRY

(CIEOBASOHAIEthql uooxwwpbdforegmﬁﬁcmm Hyigré@raieRing Usng 5-
ﬂucgrg %n[tZI-lgagtthlyl\-/le (te’lcrgllly%ro gpl?p;rgnql ks t1) I H-imidazol-5-yl]pyrimidin-2-amine
(0.075 g, 0.27 mmol, obtained from Example 7(e)), 1-(4-bromo-benzenesulfonyl)-4-
methylpiperazine (described in WO 2003004472) (0.108 g, 0.338 mmol), sodium tert-
butoxide (0.036 g, 0.38 mmol), Pd(OAc), (0.012 g, 0.054 mmol) and Pd(z-BusP), (0.14 g,
0.027 mmol), the title compound (0.018 g, 11%) was obtained as a yellow solid.

'H NMR (DMSO-ds, 300 MHz) & 10.64 (br s, 1 H), 10.43 (s, 1 H), 8.90 (s, 1 H), 8.07 (s, 1
H), 7.96 (d, J= 8.4 Hz, 2 H), 7.70 (d, J = 8.4 Hz, 2 H), 5.03—4.93 (m, 1 H), 3.90-3.70 (m,
4 H), 3.36-3.15 (m, 4 H), 2.81 (s, 3 H), 2.74 (s, 3 H), 2.25-2.15 (m, 2 H), 2.00-1.92 (m, 2
H); MS (ESI) m/z 516 (M+1).
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material was used in the next step w thout further
purification. 1H NVR (DM5O-d6) 6 ppm 7.18 (d, J=8.0
wo200704049 7.17 (d, J=2.0 Hz, 1 H), 7.05 (dd, POESEDP6/001116
1.8 Hz, 1 H), 3.81 (s, 3 H, 3.67-3.51 (m 2 H),
3.14-3.04 (m 2 H, 2.3 8-2.27 (m 2 10 H), 2.27-2.19
(m 2 H, 2.18 (s, 3 H. Ex@hple 9(b)
5- Fl uor o- N- ( 3- net hoxy-4- [ (4- et hyl pi perazin-1
yI)carbonyI]phenyI) 4-1 2-
Examepla gl - (tet rahydro- 2H pyran 4 yl)-1Himdazol -

m ne h

S-FMW\E-{% “Bed Bt b °w@ﬁmﬂi-?H-&s@wﬁ-ﬁ'-%%ﬂiydro-
2H v dn-4R8)- ﬂﬂﬂﬁﬁé‘z{zolrs-yﬂ%?rﬁndiﬂ-ﬂﬁxdlﬁ@hytﬁ’b@ﬁl@i‘id@n t hat

the base of the product was purified by flash

%hrormto raphy (CH2C12/ MeOH NH3 aq. 200:10:1). Using

\ﬁ*‘h [2met hyl - | - (t et rahydr o- 2H pyr an- 4-

N da N§-yl ] pyriinidin-2-am ne (obtained from
)\/ nple 7(e)) (0.075 g, 0.27 nmmol),

; chI or o- 2- met hoxybenzoyl ) - 4- et hyl pi per azi ne

( 59, 0.24 mol, obtained 20 from Exanple 9(a)),

Cs 2008 (17

The s ompeyn Waﬁaafﬁgaré@l %Fgggd@ng@%l hrﬁﬁ)g)%ne(rlﬁf@ HaLD; 8‘?“%?‘“%
excEﬁtfdng.thQEgéﬂéé@ A (o diRt why ;f@n%%yqpisﬁ tR@thaftbraphyWhi t e

hydrochloride of the fitle conpound Wwas
(CHSlg/paaCdd/NHy agc 20 bahcheforiepirificdtiondoymeenerative tH . b/ sitg--

ﬂu%g/gy[& -14¢ glgf—gtegq%ﬁfwohzé p%lge:tli%%—d}'fﬁ fl?—fgl%ﬁ@?l-ﬁ??/ll@d‘%&gm-ﬁ-gmme

(obVaugegHﬁorré gxitﬁlple_ﬁ(@ ((X($75 g 0@7 leloI?81 (AﬁbroﬂnobZnﬁ) HZ4 :

methym;peraazlrsezé)d 15@, 0APS mmqal) ssdlgmtsrtnlbztoecae @ 0?—9 g %3%5111(135

Pd(f_)AcE%(o)ggzéK%b g)%(h? n?ndZ’PéPB%MP}?l of 1%%26%5?% @%&%b&@ of title
confSTh SER 0256 ¢,ABYd) Moas oﬂ‘»ﬁnneﬁx dhphyirachloride of the title compound was
prepfﬁgqguor og%%eaq&hwrr]%%h 4 lglngtﬁr%l n-1-yl)carbonyl]-3-(ne

1 t I
SRy DR SR S P
H), - 124dRY o180} Hz( 1H), Wy413(uil ﬁ'er%y] Mo enEyf. qs—4 sm{nhy II-DL pesaLDs (m,
4 }5],63.4%.835()@?4%\5, 3.23-3.00 (m, 4 H), 2.83 (s, 3 H), 2.78 (s, 3 H), 2.20-2.10 (m, 2

H), 1.98-1.90 (m, 2 H); MS (ESI) m/z 480 (M+1).

Example 9
5-Fluoro-N-{3-methoxy-4-[(4-methylpiperazin-1-yl)carbonyl]phenyl}-4-[2-methyl-1-
(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine hydrochloride

Example 9(a) 1-(4-Chloro-2-methoxybenzoyl)-4-methylpiperazine

Thionyl chloride (5 mL) was added to 4-chloro-2-methoxybenzoic acid (0.501 g, 2.68
mmol). After addition of 1 drop of anhydrous DMF, the reaction mixture was refluxed for
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Br E Thionyl chloride (5 nL) was added to

4- br ono- 2- (et hyl sul fonyl ) benzoic acid (0.50 g, 1.67
wOor@p4044d t er addition of 1 drop of anhydrous BMFSE20b&001116

reaction m xture was refluxed 10 for 30 m nutes under

an atnosphere of nitrogen. The sol vent was evapor at ed

in vacuo and the residue wa&d di ssolved in CH2C12

(until a clear solution was obtained). N

Met hyl pi perazine (0.195 ni, 1.75 nmol) was added
30 ﬁnmpw welef @l dtowephdry oﬁmidogenofnh@ﬁolvént ineb bydparatétRin(Bedsghd the

resfp b s R i Crlgtes (50T & P16 sPluiad v Rt b Y- Mty piperazine
(0.5HRC] 2.81 WRBHITtwid ddded BtopieqaNATRadddb)of ¢ ﬁ&mfé(o 39

dried (Na2SO4), flltered and concentrated 1 n vactuo
mlgPifd mln@l)t Thel r@a@mpmam«e was stigtedrat i.t. ot lﬁemmueﬂsdbefo‘fdﬂﬂ was

dil tg&r)t Iklgégt\%}\%ﬁﬁsa %gﬁ;bgﬂztgﬁé%eﬁév @22%4) filtered

anctmnpaﬁmmawn wgcztootoiglwm‘e ans cwﬁpcﬁma\i@ ?ﬁﬁﬁt&tﬁ@ Md iThte h&lated

ol vent s pm 8.06 (d, J=2.
maferigl was g ngit step Wéhqua furﬁ}espmﬁq@twq 20 H)

1 1 2.
H&l\@ﬁ(ﬁl\/fs'b SZ%n'fB]lfigd ﬁx%ﬁ%é(}p 72173'}1%%@ 1E§f) (B ga,
J= 83@11 8 gggl ngl (sE&ﬁ);:ﬂ €7-30( ln, SH), 3.14-3.04 (m, 2 H), 2.38-2.27 (m, 2
1 vyl bonyl J- 3-
B, o A A SR iD5. B 2 ot hyl -1 <t et r ahydir o- 244 p
yran 4 yl)-1Himdazol -5- 25 yl]pyrimdin-2-am ne

(} 8 hl ori de WD 2007/ 040440 PCT/ SE2006/ 001116 66 O
Exﬂﬁzp & @) FSO {fuorq-My3-mggh Rvo&4m~methwlwmazrte1w0c¢réomd}nﬁenmﬁ4 -[2-
met‘l’@ﬁ] PleRRYAE. ZHSQ}QQ;‘; Qrﬂ 19' t%ﬁe a% eylepgf i -@gmgt %Epghlonde

h the ™ exception t
purl fied by fhash chr ormt ography (CHCL3/ I\/EC]—V NH3 ag.
200:

0 \O 1) Uslln
2- @ | -1-(tetrahydro-2H pyran-4 5
ﬂ azol ] pyri mdin-2-amne (obtained from

Exanpl eH7(e)) (67 nmy, 0.242 mol),

1-[4~pr ono- 2- (net hyl sul f onyl ) benzoyl ] - 4- net hyl pi per azi
@ ng, 0.194 mmol, obtained from1l0(a)), Cs2CO3

(71 mg, 0.22 mmol ), Pd2(dba)3 (11 ng, 0.012 nmol) and

The)ﬁtleFZimqno@ﬂd)wngpre@m@a in sovBtdhnce Wigh Hﬁg@n&ﬁl rh@tﬁo& Et {’Vﬁl_ll_ ;c]he

(0.10 92% was obt ai ne a solid
eXCFR%’B&ﬁ%d‘a% base nghetnﬁ%iqc VeerwHied durilashelropetogeapdyl i n
(CEBCSNIEORERHYA. P0b 1 ©: 1). Using 5-fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-
yD-1H-imidazol-5-yl]pyrimidin-2-amine (obtained from Example 7(e)) (0.075 g, 0.27

mmol), 1-(4-chloro-2-methoxybenzoyl)-4-methylpiperazine (0.065 g, 0.24 mmol, obtained
from Example 9(a)), Cs,CO; (176 mg, 0.54 mmol), Pdy(dba)s (12 mg, 0.013 mmol) and X-
Phos (13 mg, 0.027 mmol), the base of the title compound (105 mg, 67%) was obtained as
a white solid. The hydrochloride of the title compound was prepared in accordance with
the general method D.

"H NMR (DMSO-ds, 300 MHz) 8 11.45 (br s, 1 H), 10.08 (s, 1 H), 8.85 (s, 1 H), 8.13 (s, 1
H),743 (d,/=7.8 Hz, 1 H), 7.35 (s, 1 H), 7.18 (d, /= 7.8 Hz, 1 H), 5.03-4.93 (m, 1 H),
4.75-4.50 (m, 3 H), 3.90-3.78 (m, 4 H), 3.52-3.39 (m, 4 H), 3.27-3.12 (m, 4H), 2.85(s, 3
H), 2.77 (s, 3 H), 2.20-2.10 (m, 2 H), 1.98-1.90 (m, 2 H); MS (ESI) m/z 510 (M-+1).
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10 general nethod D. 1H NVR (DMSO- d6, 300 MHz) 6
11.15 (br s, 1 H, 10.41 (s, 1 H, 8.91 (s, 1 H),
w@28008426 (m 1 H), 8.20-8.11 (in, 2 H), 7.5PcTSED06/001116
(m 1 H, 501-4.88 (m 1 H, 4.70-4.50 (m 1 H),
3.95-3.62 (m 6 H), 3.59-3.44 (m 2 H), 3.40-3.08 (m
7H, 2.84 (s, 3 H, 2.81-26Y5 (m 3 H), 2.23-2.11
(m 2 H, 2.01-2.94 (m 2 H); M5 (ESI) nmz 558 (M1).
15 Exanple 11
Exdmpledor o- N-[ 4-[ (4- net hyl pi perazi n-1-yl)sul fonyl]-3-(tr

Sy VU Tiaha e B Farhonyl et yisplfony hpbesnyyl-+-12-

meﬂWi—llﬁk 1yﬁ yra'ﬁyﬂ-srgQm-ﬁﬁidﬂﬁol%-ﬁ}byﬁmﬂhﬂ-faﬁhﬁ NX
NN he t|t e conmpound was prepared in accordance
hydm'ochloriﬂe general nmethod E, with the exception that
the base of the title product was purified by flash
chr omat ography (CH2C12/ MeCH 20:1). Using
Exdample W0ap- 4- | 211 Bnyhol2- (et salyy ol beididy [y4-muathpipjpey azikd
2007/ 040440 PCT/ SE2006/ 001116 67
sQ%Z(ﬁﬂ -5-yl ] pyri mdin-2-am ne (obtained from Exanpl e
7( ) {32 ny, 0.116 mmol), 1-
( onmdt 2-%ri fl uoronet hoxy- benzenesul f onyl ) - 4- net hyl -
azﬂn\/ described in WO 2003004472) (0.042 g,
Br'0. 104 mmol), Cs2008 (38 ngy, 0.12 nmml), Pd2(dba)3 (6
Th%gyl c@ﬂdt}gl@ 5 mlv)as%ﬁge&(folﬂj%n{o@ (fﬁethﬁsﬂ%y!!iﬁ@ﬂzbw dciB(0.50 g,

he ti'tl e conpound ng, 61% was 5 obtai ned
1.6d snroly oA fitat addibien of & dmﬁanhﬂkouﬁ DM¥e ﬂmurpawélon ouprmeas refluxed

B A R
the(r8sidue whs, diskoBRd (15 CH}CH)(untﬁ ak@eaf §01ut20n \lvbs oblauﬁﬁi)(N— J=

9.0 Hz, .1}& 7.84(7 J=_9. , 5.00-4 85(¥.m
Methylpyipergziog( 19{53111{4,]1 5 gll‘p.ﬂl) wgs a;tbie@ dggm(lf,ﬁ fogowﬁzd by addition of

. - 2 ,
N
mittes Bef@0-itlw 8 ilued RithACH, O, ¢&8kd withzate@@ed JNAHCD; (aq ), water,
drieE(%( 8@%&84)}%1‘[&% and concentrated in vacuo to give the title compound in

quantitative yield. The isolated material was used in the next step without further
purification.

'H NMR (DMSO-ds, Signals corresponding to 3 protons were overlapping with the
solvents) & ppm 8.06 (d, /=2.0 Hz, 1 H), 8.01 (dd, /=8.3, 2.0 Hz, 1 H), 7.46 (d, J/=8.0 Hz, 1
H), 3.65-3.53 (m, 2 H), 3.19-3.00 (m, 2 H), 2.43-2.33 (m, 2 H), 2.33-2.21 (m, 2 H), 2.19 (s,
3 H); MS (ESI) m/z 361, 363 (M-+1).

Example 10(b) 5-Fluoro-N-[4-[(4-methylpiperazin-1-yl)carbonyl]-3-
(methylsulfonyl)phenyl]-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1 H-imidazol-5-
yllpyrimidin-2-amine hydrochloride
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5-Fluoro-4-[2-met hyl -1 -(tetrahydro-2H pyran-4-yl)-1H
m dazol -5-yl]-N-[4- 15

W@ poo7oad4ai n- 1- yl sul fonyl ) phenyl ] pyri m di n- 2- aP€TI8E2006/001116
hydrochloride @ S, F\N / S O NXNHO The
title conpound was prepared in accordance with the
general nethod E, with the 66exception that the base of

the title product was purified by flash chromatography
(CH2C12/ MeOH 30: 1). Using

5-fluoro@d;-¢2-nethyl -1 -(tetrahydro-2H pyran-4-yl)-1H
20 |mdaz<sI-B-yI]pyr|md|n 2-am ne (obtained from
Xap e 7ee ng, 0.126 mmol), 1-

Qﬁi Ifonyl) pyrrolidin (33 ng, 0.113

' .13 mol), Pd2(dba)3 (6 ng,
)/N 7 ﬁhnl) and X—Phos (6 nmg, 0.012 nmol ), the base of

itle compound (54 ng, 98% was obtained as a

8. The hydrochloride of the title conpound was

prepared i n accordance mnth t he gener al D.. 2
The1itlelRRPOEMETR B ePaserbinyasgrdancs with the gelffar]i)me g" yidh 1I%f
( flagh éh? 1§19t hg: 4 Hz,

excihy oo I G ogltydil iyl Fby g Bghogeo 2,

(CHE1gVIeOH/B T iayy. 200: 1) 1). Gsidg SFh@ro- (lfhz—rﬁethyl 1 Qe‘r&@ly@g)'_glg pyran-4-

30 Hrimieelotsipwi perasaBoaridr Bregt R (ps 024

mme/ ?—[Lﬂ%n{d\lﬂ'—%ﬂlet}@?ﬁﬁﬂ&b@)bé&oyl -methylplperazme (70 mg, 0. 194 mmol
“Fl uoro -I-%tetrah %/ Y1)
obtam’lqglafz@n.lg(a)] s2G@s (73 mg; 0.22 mmolg sz(dba)g 1 mg, O 012 mmol) and X-

Pho%ggf (%) ol 1§1n¥ E)Ffﬂeﬁ%gé/ J)%HQ ﬁﬂ%( hlrﬁff(ﬁ.&ﬁl(g 6o g %)n\gas obtalned as

a sdhdﬁ'plwmdinvﬂﬁorme@;ﬁ #hegtitlel congoand danprepared m atdaerdgmeewmh the
nmet hod with the exception that the base of the
gen?ﬁafméthﬁii‘&luct was purified by flash chromat ography

! gﬁﬁ?gﬂﬁ 1.19 1 H), 1041 (s, 1 H 89151H 8.30-8.25
H oro 9{'23%81\&%))'8-)? ? etrrsa%w &’r I—?—Spyr f);m 4-y ( i

(m, 1 H), 8.20-8.11 (m, 2 H), 7.55-7.49 (m, 1 H), 501—488(m 1 H), 470—450(m 1 H),
3.95-3.62 (m, 6 H), 3.59-3.44 (m, 2 H), 3.40-3.08 (m, 7 H), 2.84 (s, 3 H), 2.81-2.75 (m, 3
H), 2.23-2.11 (m, 2 H), 2.01-1.94 (m, 2 H); MS (ESI) m/z 558 (M+1).

Example 11
5-Fluoro-N-[4-[(4-methylpiperazin-1-yl)sulfonyl]-3-(trifluoromethoxy)phenyl}-4-[2-
methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine
hydrochloride

The title compound was prepared in accordance with the general method E, with the
exception that the base of the title product was purified by flash chromatography
(CH,Cl/MeOH 20:1). Using 5-fluoro-4-[2-methyl-1 -(tetrahydro-2H-pyran-4-yl)-1H-
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10 i m dazol -5-yl ] pyri mdin-2-am ne (obtained from
Exanmple 7(e)) (30 ng, 0.108 mml), 4-

W@ 26010003008 benzenesul f onyl ) - mor phol i ne (0. 032 gPCDSEDB6/001116
mmol ), Cs2CO3 (38 ng, 0.116 mol), Pd2(dba)3 (6 ny,
0.006 mml ) and X-Phos (5 ng, 0.011 nmol), the base of
the title conpound (52 ng,6uantitative yield) was
obtained as a solid. The hydrochloride of the title
conmpound was prepared in accordance with the general

imidebh®g1]Pyrimidid-Bl-Aike (dbidhiaddtom ERBmMdZYe)d (320mg,10.1 k5 mihol), 1-

(oS 3 7 gty ofaor benienpitiopy - highgp peigng gl i WO

el 850, e o b3y .03 e i o, 00

mmpHang X-HPhos\S niE 9101 IrmumoB0Be bade DY the titly ormepnd (3Bmg, 61%) was
A4-({5-Fl. -4- . . .

obtgned sy TR Bicroshyanid oS asgfle emapoytd Wi peRprgd gecgnes

with theR¢héral Method D. o
2-yl}am no) phenyl ] (pyridi n-2-yl ) net hanone
"H N)R oMISOr dcE0MHR) fi11.81 (br s\l %ul)x\ﬂ(?\ﬂo fg. HENS 20671 G340 (s, 2

P E20 0 9 .The il u S e
. T0AEcr aate W THE Gendt o HEPRoE Resiflt A HpRETs s o
g] fi8D35emos 1 L3413t B o)) 811 gWR9S (1, 4 H),
zﬁ’ﬁﬁ)ﬁemﬁﬁ)égﬁgc%?gﬁrgf oIéltr)’aphy (%—Qc%g}fjl\/bm 30:(1 . )
2.846, AgT), 2.74 (s, 3 H), 2.20-2.10 (m, 2 H), 2.00-1.92 (m, 2 H); MS (ESI) m/z 600
T5-1‘I uoro-4-[2-nmet hyl -1 -(tetrahydro-2H pyran-4-yl)-1H
Mih dazol -5-yl ] pyri mdin-2-am ne (obtained from Exanpl e
7(e)) (35 ng, 0.126 nmol), (4 5
br omophenyl ) (pyri di n-2-yl ) met hanone (Bruce R B. et
Exagmple 12 Med. Chem 1968, 11, 1031- 1034) (32 ngy, 0.103

: I
SERR - Gt PERL L A MARR oS TR
(py®folidis-1tylsilfonyphenyllpy¢nliding2-a8fing hydwwochlovisle as a
solid. The hydrochloride of the title conmpound was
prepared in cofdgnce with the general nethod D. 10

|H}31N ( DVBO- ?,N 0 MHz) 8 10.40 (s, 1 H), 8.90 (s, 1
) “dj]
J=

1 H, 814 (s, 1H, 8 10-7.89 (m

4 78 8.4 Hz, 2 H, 7.69-7.63 (m 1 H,
N\5N07-4. 94 (m 1 H), 3.88-3.80 (m 2 H), 3.26-3.14 (m
)7 \2.85 (s, 3 H, 2.22-2.11 (m 2 H), 2.01-1.93 (m
2 H)b M5 (ESI) mz 459 (M+l).
The title compound was prepared in accordance with the general method E, with the
exception that the base of the title product was purified by flash chromatography
(CH,Cl/MeOH 30:1). Using 5-fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-
imidazol-5-yl]pyrimidin-2-amine (obtained from Example 7(e)) (35 mg, 0.126 mmol), 1-
(4-bromo-benzenesulfonyl)-pyrrolidine (33 mg, 0.113 mmol), Cs;COs (41 mg, 0.13
mmol), Pdy(dba)s (6 mg, 0.007 mmol) and X-Phos (6 mg, 0.012 mmol), the base of the title
compound (54 mg, 98%) was obtained as a solid. The hydrochloride of the title compound
was prepared in accordance with the general method D.
'H NMR (DMSO-ds, 300 MHz) 5 10.37 (s, 1 H), 8.89 (s, 1 H), 8.32 (s, 1 H), 8.10 (s, L H),
7.89 (d, J= 8.4 Hz, 2 H), 7.72 (d, J= 8.4 Hz, 2 H), 5.03-4.93 (m, 1 H), 3.87-3.78 (m, 2
H), 3.29-3.07 (m, 6 H), 2.83 (s, 3 H), 2.22-2.12 (m, 2 H), 2.00-1.92 (m, 2 H), 2.64 (s, 4 H);
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15 Exanpl e 15
5-Fl uoro-4-[2-nethyl -1-(tetrahydro-2H pyran-4-yl)-1Hi
wort@anai44®-yl ] 1V [ 4- PCT/SE2006/001116
(rmor phol i n-4-yl met hyl ) phenyl ] pyri m di n- 2-am ne
hydrochloride F/~ N\ I 00 N, _NH The title
conpound was prepared in acgordance with the general
nmethod E, with the 20 exception that the reaction was
heated to +100 C for an additional 20 h, and the base
MSGESD trire4$r @dubDt was purified by flash chromat ography
(CH2C12/ MeOH 15:1). Using 5-fluoro-4- [2-nethyl- |
- (tetrahydro-2H pyran-4-yl)-1Him dazol - 5-yl [ pyri m din
Exai lﬁqyne (obtained fromExanple 7(e)) (35 ng, 0.126
4- (4- bronobenzyl ) - nor phol | neH(O 031
5-Fhaop- )4 -[2@patingi31-(tetiraly dr @2 HpyranidyyD-p zl(nuéaa@%tﬂm@[*

(oo T g RO e b e, o1 "

solid. The hyd loride of the title conmpound was
prepared in @c \frséance with the general nethod D. WO
0740404 g 2006/ 001116 70 1H NWR (DWVSO d6, 300
(bp s, 1 H, 10.07 (s, 1 H), 8.83 (s, 1
5, 1 H), 7.69 (d, J=8.3 Hz, 2 H, 7.54 (d,
)\AN— 8.3%z, 2 H, 503491 (m 1H, 4.25 (s, 2 H),
3.p6-8.76 (m 6 H), 3.25-3.12 (m 4 H), 3.10-2.97 (m
2 0283(s 3 H, 222211(m2|—|)200190
(m 2 H; M5 (ESI) mz 453 (Mtl)
Thegtithd asorpound vas p@pwd in aqoprtapeyHik ﬁwgeln nf@ﬁtmd ) yith the

exce%t ob‘lztﬁ?t éﬁ ‘Xafl: P% él'e I,Py?(%uckwas pfi/erdlb ﬂ(ja.sh c%romato#raphy
(CHyYOI/MeOHOI0: p)eU@ngB ﬂhc&oN@[Z Ihlechyq~1 Neth-hhydro'FhH “yidn-4-yl)-1H-
N S R e R TR T
(4-1211&{5{?% %@%@@glﬁsﬁo@ﬁéﬁﬁd (@@3@& 6.1 65 Rufly, CTREOABBREY, 0.116
muinlY, Pdgdiem)A6[n2e, Pedlyrhmbl) @né K- Blnpdf ooz PP ¥ mamol)-the hase jof the title
compound (52 mg, quantitative yield) was obtained as a solid. The hydrochloride of the

title compound was prepared in accordance with the general method D.

'"H NMR (DMSO-ds, 300 MHz) & 10.41 (s, 1 H), 8.90 (s, 1 H), 8.10 (s, L H), 7.92 (d, J=
8.4 Hz, 2 H), 7.65 (d, J= 8.4 Hz, 2 H), 5.03—4.91 (m, 1 H), 3.88-3.78 (m, 2 H), 3.62 (s, 4
H), 3.29-3.14 (m, 2 H), 2.85-2.81 (m, 7 H), 2.23-2.12 (m, 2 H), 2.00-1.92 (m, 2 H);

MS (ESI) m/z 503 (M+1).

Example 14
[4-({5-Fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-imidazol-5-yl|pyrimidin-
2-yl}amino)phenyl](pyridin-2-y)methanone hydrochloride

0O
F N

~N

J\ P

fNO
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I m dazol -5-yl ] pyri mdin-2-am ne (obtained from Exanpl e
7(e)) (35 ng, 0.126 innol), 1-

W@ Ze00emambenzoyl ) pi peridine (0.042 g, 0.1571nneC¥/SE2006/001116
Cs2CO3 (46 nmg, 0.14 mol ), 1s Pd2(dba)3 (7 ng, 0.008
mml ) and X-Phos (7 ng, 0.014 mmol), the base of the
title conpound (52 ng, 89%9 was obtained as a solid.

The hydrochl oride of the title conmpound was prepared
in accordance with the general nethod D. 1H NWR

The(ti@%@n@&mcﬁ@& ﬂYblZa)recBde&c&ﬁar(cﬁ with thi ger®rd3ndgtisqd B, wiih the

excqptupn F.]zat tlp_z hqjse of5thg g’ﬁgp@@u%qwaspuﬂﬁkg by ég %é}ggmﬁtﬁgsaﬁh
(C}ﬁg?&g&%@% 9: @ OU%?'% 5 ﬁu’d}o 43 12 %i!eﬂ%l%(tétfahy&otﬁﬁ—p?ra&a &1:;»1}13
imidapl-2- yHi))ynﬂll(ﬁmrQ hmdﬂe (qbtanmdm‘;om Bsar(lﬂsme))r(% msH). Wﬂ!ﬂynol), (4-
brogo@%%@@ygﬂ%pb@em?m (BmelRﬁ]Bd%t a(gr J. g\lecf )Chgm }968 11,1031-
103&}4@ ?ﬁmx}uﬁgﬁ e(lr:@coe A4 rélgSO 13 mmol), Prc]lz(alba)g (h6| mg, 0. 007 mmol)

I mdaln
andmwi)(ﬁonédg (EIQMEy Eo%eb@vlofﬂ@ tlt%%@é’ﬁ%ne y‘{l Eeso C%gﬁié WaS given
as aﬁo 1% ﬁfe%%%:hl[f)gt\ég LeheMe c@ aﬁvgfﬁ ngiré@ﬁ’lxa%éﬁjdgncelv@tﬂh

e co epared I n
gend@Cokthadd®e W th the general met hod of Exanple 7 (a),

o R CASB B Tt s PP Bl 510
R BB S Syl e

3. 8@%@%@@1@@1‘15)'3826(—3 11‘&1192 F882.85, B .H)f he2 il (@, edlp el .93 (m, 2
was o alnedi\gsz , 77 9% as a solid. M (ESI) mz
H); 243 (B3 'z 439 Bnpl e 17(b)
5Acetyl -1 -cycl ohexyl -2-nethyl -1Himdazole Q O N ~
The title conpound was prepared in accordance with the
ExﬂﬁpRI‘l@ nmet hod of Exanpl e 7(b) with the exception

S-F@@?;tg@tlg?iwggg%?}ic(tﬁjpﬁfyde&:l% yran- -yI) ﬁi-pmf(ﬂlzgln?yﬁ%?f hy
(mérpﬁ%m%m@mhg‘ & Yl BR20An e B aRYdHIGE@zol e (4. 35

ned from Exanple 17(a)) the

1Qorrﬁdﬂwrs\obt ained (1.2 g, 30% as a yellow
A L_o
)/N

@

The title compound was prepared in accordance with the general method E, with the
exception that the reaction was heated to +100 °C for an additional 20 b, and the base of
the product was purified by flash chromatography (CH,Cly/MeOH 15:1). Using 5-fluoro-4-
[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-imidazol-5-ylJpyrimidin-2-amine (obtained
from Example 7(e)) (35 mg, 0.126 mmol), 4-(4-bromobenzyl)-morpholine (0.031 g, 0.120
mmol), Cs,CO3 (44 mg, 0.13 mmol), Pda(dba)s (6 mg, 0.007 mmol) and X-Phos (6 mg,
0.013 mmol), the base of the title compound (28 mg, 49%) was obtained as a solid. The
hydrochloride of the title compound was prepared in accordance with the general method
D.
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oil. M5 (ESI) mz 207 (M+l). Exanple 17(c)
(2E) - 3- Di net hyl am no- |
WO td7oyahohexyl - 2-met hyl -1 H i mi dazol -5 yl ) pr opPCF/SE106/001116
en-1-one QO N The title conpound was prepared in
accordance with the general nmethod of Exanple 7 (c),
Wi th the exception that the7@roduct was purified by
flash chromat ography (CH2C12/ MeOH, WO 2007/ 040440
PCT/ SE2006/ 001116 72 25:1). Using
IHMQIMBd—d6§y@ﬂ ®IER Bl 1 2806t S\ H), Irmom(sjazm)l 8.861s,2 I@) 8.09 (s, 1
obtained fro he title co

H), \Xléﬁé? (dblaiSﬁeIﬂZ (1 TeA (9315 8551-&%“2 1), p-084P1 éan | gﬁf‘} &(s, 2 1),

t andi
39458 @ o1 - %]I%m?@ﬁ%% e z“f'a'?bﬁf% S 2T1 (0.2
H),bl)oo ﬁ9@<7h gl‘&lﬂl(ESI)W/z%Z%gZ +pr. s, 2.50 (s, 3
.81 (m 4H) 1.72-1.64
(m 1 H, 1.48-1.19 (m 3 H: M (ESI) nmz 262 (Ml).
17(d 2Z7) - 3- Di net hyl 2
EXW@nagel ((1 Z:yc(:l o%exyl rzrerre%/h;llm 1H i m dazol -S
-Fmo)rprmp—ﬁeﬂgd-b(mmd@dfh-ﬂl pyxﬁn14-ynﬂHFhmdhﬁ¢l;$yl$dVFp4}u nd
s. prepared according t n t 0
(pn@mmlevpl?ar@&pywl@wyllp%eng@nr%aﬂ\% {‘QHJCTP%BQ?‘FOW The

reactlon was regpeated two tinmes (first with 1.5 equiv.

el ectflug d then with 0.7 equiv.) in order to
get|f I @ on of the starting material. The
A pur i d by flash chromat ography

pOH, 30:1 then 20:1) after 15 every treatnent
electfluor Starting from
- di met hyl am no-1- (I -cycl ohexyl -

rret yI'-1Hi m dazol - 5-yl ) prop-2-en-1-one (1.39 g, 5.32

ThéTmPé n?élbltu%g g\%? 8&53;)9 PO Q&Bk&ancél% tﬁ )cﬁe ée'ﬂ@ral in%{h%?%'iﬁﬁﬁlm@

Ep(mrpﬂhet th base ozf-t}(eltltte)@hmow@'waQPWEﬁdd)hY-ﬂﬂsh chiogasagraphy
(cﬁgdlz/ﬁle&i‘% :?)[.)}gsinrg thuoro-4- @mmet%yl-1-(tetrahydro-2H—pyran— 4-yl)-1H-
imidazol-5-yl]pyrimidin-2-amine (obtained from Example 7(e)) (35 mg, 0.126 mmol), 1-
(4-bromobenzoyl)piperidine (0.042 g, 0.157 mmol), Cs,CO; (46 mg, 0.14 mmol),
Pdy(dba)s (7 mg, 0.008 mmol) and X-Phos (7 mg, 0.014 mmol), the base of the title
compound (52 mg, 89%) was obtained as a solid. The hydrochloride of the title compound

was prepared in accordance with the general method D.

"H NMR (DMSO-ds, 300 MHz) § 10.05 (s, 1 H), 8.83 (s, 1 H), 8.08 (s, 1 H), 7.66 (d, J =
8.4 Hz, 2 H), 7.31 (d, J= 8.4 Hz, 2 H), 5.05-4.94 (m, 1 H), 3.85-3.77 (m, 2 H), 3.50-3.32
(m, 4 H), 3.21-3.09 (m, 2 H), 2.82 (s, 3 H), 2.19-2.10 (m, 2 H), 1.96-1.88 (m, 2 H), 1.63-
1.58 (m, 2 H), 1.54-1.42 (m, 4 H); MS (ESI) m/z 465 (M+1).

Example 17
4-(1-Cyclohexyl-2-methyl-1 H-imidazol-5-yl)-5-fluoro-N-{4-[(4-methylpiperazin-1-
yl)carbonyl]phenyl}pyrimidin-2-amine hydrochloride
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FrNNNNR2 ~NMO The title conmpound was prepared in

accordance with the general nethod B with the
wez@eptidam t hat guani di ne carbonate was used. RET/AER006/001116

(22) - 3-di net hyl ai ni no-2-fluoro-1-(1 25

cycl ohexyl - 2- et hyl - 1Hi m dazol - 5-yl ) r op- 2- en- one

(0.42 g, 1.50 mmol, obtained from W 2007/ 040440

PCT/ SE2006/ 001116 73 Exanple 17(d)) and guani di ne

carbonate (0.68 g, 3.76 mmol) the title conpound (0. 35
Exahple BEY) was BN-dceredNasclahami)amingei-indthylisdxbidre ( CDCL3,

300 MHz) 8 8.15 (d, J= 3.3 Hz, 1 H, 7.53 (d, J= 3.9

Hz, , 4.97- 4.81 (m 3 H), 2.60 (s, 3 H,

JZ. 91 (m 6 H, 1.79-1.71 (m 1 H), 1.43-1.19 (m
0"3NH)T 5 M5 (ESI) mz 276 (Mrl). Exanple 17(f)
£ Cycl ohexyl - 2-net hyl -1 H-i m dazol -5yl ) -S
oro-N-{4-[(4- nethyl piperazin-1

yl ) car bonyl Jphenyl } pyri m di n- 2- am ne hydrochl oride 0O
TheftitleNobipouhd Fasgiireparbtl i1 £0cbidance Fhith thietgleﬂer@]arrptquh of Bxegnple 7 (a),

prepared i cordance with.t meth
with the exeepélea?fr% et Has purdieddy R %ﬁﬂ Sy BeptitEloac
1:1P Wsinfg' Lehefty]-ii lafiho- ko0 (%it@ipilyA X Or2 Qe S8y, 52, 2714-2726)

gradient; 20:1 to 10:1) before purification by
(2.508, é’ﬁalﬁanmo]é amﬁlmlohgamgle42 74 g, 28 mmol), the title compound was

R R A P

Ms@gmph@zﬂ(m)«—)) 1- (4- bronmobenzoyl ) - 4- et hyl pi per azi ne
115 g, is 0.405 mmol ), sodiumtert-butoxide (0.036
g, 0.38 mmol), Pd(OAc)2 (0.012 g, 0.054 mmol) and

P)2 (8.4881¢ 191% Dyt BEnhans1e0f t he
Exfn%%] c}gn'pound %ty % %/ \Zahg obt ai neg The
ochl ori de of the t|tIe conpound was prepared in
rdance with the general nmethod D. 1H NMR

Qyd6, 300 Miz) 811.34 (br s, 1 H), 10.18 (s, 1 H),

(
8™a5 s, 1 H), 8.11 (s, 1 20 H), 7.73 (d, J= 8.4 Hz,
. .41 (d, J=8.4 Hz, 2 H, 4.68-4.58 (m 1 H,
¥20-3.90 (m 4 H), 3.13-2.97 (m 2 H), 2.83 (s, 3

Th{:gwle %rmgpg)u%ﬁ X/§§ F@parea }_ﬁ? Qcé%rcgagizé With %J'Qener]al ﬁ%fh%d %(? E((ﬂhpl@ 7(b),
withitlze eké8ptiokthat. thdpradpdtevak urified by ﬂash chromato graphy (CH2 1,/MeOH,
20:1). Using 4-(N-acetyl-N-cyclohexyl)amino-5-methylisoxazole (4.35 g, 19.6 mmol,
obtained from Example 17(a)) the title compound was obtained (1.2 g, 30%) as a yellow
oil.

MS (ESI) m/z 207 (M+1).

Example 17(c) (2E)-3-Dimethylamino-1-(1-cyclohexyl-2-methyl-1H-imidazol-5-yl)prop-2-

en-1-one

)
\(ﬁWIﬂ/

The title compound was prepared in accordance with the general method of Example 7 (),

with the exception that the product was purified by flash chromatography (CH2Cl,/MeOH,
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4- (1- Cycl ohexyl - 2-net hyl -1 H i m dazol -5-yl ) -5-fl uoro-N
w@ 2e07/0404net hyl pi perazin-|I - PCT/SE2006/001116
yl ) sul fonyl ] phenyl } pyri m di n-2-am ne hydrochl ori de WO
2007/ 040440 PCT/ SE2006/ 001116 74 (N~ NF IAN,I S
O NNN NH \0 The titl#& conpound was prepared in
accordance with the general nmethod D, with the
exception that the base of the product was purified by
25: D) Using Shacetyiil ayrclapéwyl-2(GER gL PH itz olbigl . A g, 5-200nmdl,; dhtained

bef rificati b ) tive HPLC. i 4-(1 5
from TR soREei e iRt o & 855 p 8 oY Q60 SRRAGH o
stardizer. @M ne (obtained from Exanple 17(e)) (0.075 g,

0.270 innol),

'H NMM(@IDGIIDf%gMﬁhh§§Lﬂ2f(dni]1=)1245-ﬁfmtlﬁ§l], Bidpds.dAlRé.50 (d, J=12.6

He o A S0 Bl 591 487 (5 0280 23065 a2 O ) 2 89-1.8

- : . 027
9 (R R a0kt BB stmr . 027
was obt ai ned. The hydrochl oride of the title 10

Exirath g, " RGREHanes bR el LpRab Ry
imibﬁzolﬁ?ﬂ({ﬂgof(-}enjl-dﬁe, 8.90 (s, 1 H, 810 (s, 1 \
7.96 (d, J=8.1 Hz, 2 H), 7.68 (d, J= 8.1 Hz, 2 H),

-4.59 (m 1 H), 3.76-3.66 (m 2 H), 3.19-3.05 (m
, 2.82 (s, 3 H, 2.73 (s, 3 H, 2.02-1.85 (m 4
HY, 1070-1.60 (m 2 H), 1.55-1.48 (m 1 H), 1.25-1.02

W M5 (ESI) mlz 514 (M+l). 15 Exanple 19
uoro-{-1 2- net hyl -1 - (1- net hyl pi peri di n-4-yl)-1Him
azol -B-yl]1-N-{4-[ (4-

Thag{yg MRy %&%&gﬁ?@?@%&%@%ﬂ&l} DU 22129 with
the%ﬁ?(%ﬁéé ntodidalyh. The(dacieh Wak Bipgeged ddtithes (first with 1.5 equiv. of
yl')-1Himdazole |1 N PO NNJ )( _ )
Selectfluor and then with 0.7 equiv.) in order to get full conversion of the starting material.
The product was purified by flash chromatography (CH,Cl,/MeOH, 30:1 then 20:1) after
every treatment with Selectfluor. Starting from (2E)-3-dimethylamino-1-(1-cyclohexyl-2-
methyl-1H-imidazol-5-yl)prop-2-en-1-one (1.39 g, 5.32 mmol, obtained from Example

17(c)) the title compound was obtained (0.42 g, 28%).

MS (ESI) m/z 280 (M+1).
Example 17(e) 4-(1-Cyclohexyl-2-methyl-1H-imidazol-5-yl)-5-fluoropyrimidin-2-
amine :
F | X /IE
SN ONH,

N)\/ N
The title compound was prepared in accordance with the general method B with the

exception that guanidine carbonate was used. Using (2Z)-3-dimethylamino-2-fluoro-1-(1-

cyclohexyl-2-methyl-1H-imidazol-5-yl)rop-2-en-one (0.42 g, 1.50 mmol, obtained from
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~ N1 The internedi ate acetam de

(N-(1-am nopi peridin-4-yl)-Nisoxazol - 4-yl acet am de)
woa®7/oprepar ed i n accordance with the general PEr/REMIEI01116

Exanple 7(a) starting from 5-nethyl-4- am no-i soxazol e

(Reiter, L.A J. Og. Chem, 1987, 52, 2714-2726)

(0.61 g, 10.2 nmol), WO 200713040440 PCT/ SE2006/ 001116

75 N-net hyl pi peridine-4-one (0.63 g, 5.6 mml) and

sodi um cyanobor ohydride (0.32 g, 5.1 mmol + 0.1 g,
Examplerh#fd)) andTgnaniding @riroateq0168 0896 pirrgiteditierompound (0.35 g,

gséggvggd?%@gé\éwﬂ%ghﬁtgg%]? neral method of Exanple 7(b)

di at e acet am de

g Q\MRJ(camm 200 Nﬁ«[i)@' 15, yl=)3~ é\!_HkSPmZﬁ%s /§r %C&H%”i #$)4.97-

give the titl conmpound

48;5lﬁm$|H9a¥ PO s, éfb)yzﬂoalssri (mmmﬂdgrmh@n lH) 143 1.19 (m, 3 H);
150:10: 1) . 1H NMR (CDC13, 300
M#@%@F@%’%@U{HW i Pt (m 1 H)( 3.02-2. 92

(m 2 H, 2.56 (s 3H) 243(3 3H) 2.40-2. 24

in 5 2.19- 6 (m 2 H; M
Erle Y 3 227 (aglohces)-Eethyi-4 éHilmfdr)Zol-5-yl) -5-fltoro-N-{4-[(4-
meg%?lprret hy |%é%| g} Q‘Q@EJ”Q/)ZF ); n?—i-%} WLy deochloride

yl Jprop-2-enfl -one O ' N The title conpound was

plla | xed A dance vvlth t he general nethod of

Lusing

ﬁﬁ' -2- rrethyl-l-(l met hyl pi peridin-4-yl)-1H i m daz

)/ 2 1 g, 9.50 mmol, 15 obtained from Exanpl e

). After purifi cation by flash chronat ography
(CH2C12/ MeOH/ NH3 ag. gradient; 200:10:1 to 200:15:1.5)

Thé fite édnipcing B ?Ha@)dré&@ﬁ 2 QU BB Gith bl ng%ﬁelgl mﬁéﬁl&ﬁmﬁ the

yellow oil that sSolidified upon sta
excepitymthat thebaswiaf )heavrvdmwesjpurnfmdm f&lshlzhromakd)graphy43 (s,

(C%%Mfégég?&@mg Q%JI 2&0 30 El)zgftfgre pg%ﬁ’:atl%obéf(prgp%ré}w(erﬁ}ﬂgg ,_y sing 4-

(1- @cmexsﬂ@ (DsthyBIH)lmld’az&lZS-grl)oSZﬂﬁdSBop ittidin-2-a8nel (08%5(d10.290
H£ SI ) m z é e 19(c)
mmo f)b 3311 Frat By oy n'lg( ),f1|- dqr@mpbenzoyl) -4-methylpiperazine (0.115 g,

0. 4oi ] &n a%&n}&l e Bgig%{ag '( 5igh @mﬁ} 1Y Pd(THAC), (0.012 g, 0.054 mmol)
and Pd(#-BusP), (0. 14 g, O 027 mmol) the base of the title compound (0.040 g, 31%) was
obtained. The hydrochloride of the title compound was prepared in accordance with the
general method D.

'H NMR (DMSO-d;, 300 MHz) 8 11.34 (brs, 1 H), 10.18 (s, 1 H), 8.85 (s, 1 H), 8.11 (s, 1
H), 7.73 (d,/=8.4 Hz, 2 H), 7.41 (d, J= 8.4 Hz, 2 H), 4.68-4.58 (m, 1 H), 4.20-3.90 (m,
4 H), 3.13-2.97 (m, 2 H), 2.83 (s, 3 H), 2.76 (s, 3 H), 2.00-1.90 (m, 4 H), 1.69-1.57 (m, 2
H), 1.55-1.45 (m, 1 H), 1.20-1.00 (m, 3 H); MS (ESI) m/z 478 (M+1).

Example 18
4-(1-Cyclohexyl-2-methyl—lH-imidazol—S—yl)-S—ﬂuoro-N-{4-[(4-methylpiperazin-1-
yDsulfonyljphenyl}pyrimidin-2-amine hydrochloride
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Selectfluor (2.50 g, 6.95 mmvl) was added in portions
wWo@e@7/0%04m0 nutes to a stirred solution of PCT/SE2006/001116

(2E) - 3-di net hyl am no- | -[ 2- net hyl - I - (1- et hyl pi peri di n-
4-yl)-1H i m dazol -5-yl ] prop- 2-en-l-one (1.92 g, 6.95
mol) in MeOH (30 nL) at 0 @ After stirring for 90
mnutes at r.t. nore Selectfluor (1.25 g, 3.5 mol)

was added and the m xture was stirred for 2 h. 5 Wen

the reaction wa aplete it was concentrated in
vacuo, diluted i NH3 (3% aq. 50 nL) and

€ ed 13 (3x50rm, cont ai ned 5% MeOH). The
co d @ nicc phases were dried (Na2SO4), filtered

1q méntrated in vacuo. The crude product was
r| fi eH by flash chromat ography (CH2C12/ MeOH NH3 agq.

@o to give the title conpound (0.68 g, 33%
oil. 10 1H NMR (CDC13, 300 MHz) 5 7.35 (s, 1 H),

685(d J= 27.3Hz, 1 H), 4.82-4.70 (m 1 H), 3.09

Thetile cféniﬂbun(ﬁw@s?pr%p&zd (maccdrdafhice Witlbthe (gsneral rhﬁthod?mwtﬁ AR5
(m 2, 16-2. 05 ( (m
excemmthwze bage of e pro u@ymlglfféﬁaf)fﬁsh ehrombOgrdphs)

l l C a Sin -
(céﬁr)f/ﬂfi%%lgag% ! n *befowrpﬂ?ficlab{&rpbﬁﬁf bk ﬁvélHPLc Us o 4-(1

yl Jpyrimdi n-2-am n
cycMHBxyl-Ql\tném)/l-lHThEdaZDI-ﬁ el)efeﬂpmupmmqlsn %ra@pm @@tamﬁd from

eG5BT oL R 2 IS Bp L BafPS e

(deéo(?@bd ﬁrWO@Od}Xbb&gmeG 205‘% Lapsﬁoqfhmgg solﬂﬁﬁlh;elrt=bdtox1de (0.036 g,

| peridln I M aaazo ro
0.38 Srealy, BN (DO L A tipgD 5B RGP b 4t £ BB b, he
v B B0 RURN (1018 SRERPUR Syl oL ok
coriptiuné was pieppartite ncoputants with itergengral mathod D.

B
mﬁf%@ B U A A 4 D g o

3. 19?—3?0?5 @S2 ﬁ)ég?gz (% 313)2 2, nqs (3H), 228- 285/ m, 4HI9.10-960 (m, 2
H), 1”%5 1.48 (m, lH),(l 25 )1 02 (an 3H), MS (E)SI) m/z 514 (M+1).

Example 19
5-Fluoro-4-[2-methyl-1-(1-methylpiperidin-4-yl)-1H-imidazol-5-y1]-N-{4-[(4-
methylpiperazin-1-yl)carbonyl]phenyl} pyrimidin-2-amine hydrochloride

Example 19(a) 5-Acetyl-2-methyl-1-(1-methylpiperidin-4-yl)-1 H-imidazole

l
N

? O
\« ﬂ
N
The intermediate acetamide (N-(1-aminopiperidin-4-yl)-N-isoxazol-4-ylacetamide) was

prepared in accordance with the general method of Example 7(a) starting from 5-methyl-4-
amino-isoxazole (Reiter, L.A, J. Org. Chem., 1987, 52, 2714-2726) (0.61 g, 10.2 mmol),
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Exanpl e 19(e)

5-Fl uoro-4-[2-nethyl -]-(1-nethyl pi peridin-4yl)-1Himd
W@ 2@ A84y0 J- N-{4-[ (4- et hyl pi perazin-1 PCT/SE2006/001116

yl) car bonyl Jphenyl } pyri m di n- 2- am ne hydrochl ori de WD

2007/ 040440 PCT/ SE2006/ 001116 77 OF ~N, N~ NN |

ON, N, NHCN The titl &5onpound was prepared in

accordance with the general nmethod D, with the

exception that the base of the product was purified by

N- nigtl?@hpérhﬁlm:?bﬁ@(m@ng(, 5.4 fﬂdﬁﬂ)lﬁfdmwnkﬁréd@prohmﬁe £033y, 5.1
efore purifi r epar at
mme} Jueflcg,.ri G[KQmﬁét t1t|165 %/qn%??élga Jias Ipl\é%?liea Fir a%:ogfiaygelwtg fhe general

metﬁ%i oiﬁn%égr]p?ér/ Z%%Egg%%h% cﬁfﬂe("iﬁt)e%r@ed?gtg acdlamide 2981 "@hopiperidin-4-

y)- N-lsoqs:amlma«nllaeaﬁamylb) to/givecthpyiHlp cprapenid8.40 @ 4 T afier ryrifigation

d 0. 38 mol
by SR e S? ”@ﬁéfg}‘ché"%?ﬁ%% P5616), Pli(t - Bugg;)z)(o 14

'H 9ME0 @3@13 n_m@lMHzme 38§ 4 19§, stjaes 16 thel H;,rmommz/\@ﬁ 2 H), 2.56
obt al ned 21 %9 . The hydrochl oride of the
s 1), |ze430<@@Hmr2d4m§g4 G D) <H19 208 6ma 8 80y HEF O R e

ra D. 1H NVR (DVBO- d6, 300 Miz) S 11.31
MS?E?WZ%E?WQ% 22 (s, 1I(—|) 8.85 (s, 1H)) 8.16 (s, 1
7.81 (d, )= 8.1tz 2 H, 7.43 (d, = B.1 e, 2
4-5.02

Exa(;mle B el ngze;@yla%gg% Segnety gy (1-elgioiiet i - 1F-
imifer BP0 ont s VB (ESI) miz 493 (M), ¥

54 Fl uoro-4-[2-net hyl -1-(1-met hyl pi peridin-4-yl)-1Him

Nol 5-yl]1-N-[4-(pyrrolidin-
y sul fonyl ) phenyl ] pyri m di n-2-am ne hydrochloride F
"Ny O " a~-1] NNN_NH \\ 20 The title conpound

Wred in accordance with the general nethod E,
Nt/ t e I/\I/

The title compound was prepared in accordance with the general method of Example 7(c),

-

using 5-acetyl-2-methyl-1-(1-methylpiperidin-4-yl)-1H-imidazole (2.1 g, 9.50 mmol,
obtained from Example 19(a)). After purification by flash chromatography
(CH,Cl,/MeOH/NH; aq. gradient; 200:10:1 to 200:15:1.5) the title compound was obtained
(1.92 g, 73%) as a yellow oil that solidified upon standing.

'H NMR (CDCls, 300 MHz) § 7.63 (d, J=12.3 Hz, 1 H), 7.43 (s, 1 H), 5.48 (d, /=123
Hz, 1 H), 5.30-5.18 (m, 1 H), 3.12-2.85 (m, 8 H), 2.54 (s, 3 H), 2.40-2.30 (m, 2 H), 2.29
(s, 3 H), 2.17-2.07 (m, 2 H), 1.88-1.80 (m, 2 H); MS (ESI) m/z 277 (M+1).

Example 19(c) (2Z)-3-Dimethylamino-2-fluoro-1-[2-methyl-1-(1-methylpiperidin-4-
yl)-1H-imidazol-5-yl]prop-2-en-1-one

I
N

oy
N
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exception that the base of the product was purified by

flash chromatography (CH2C12/ MeOH NH3 ag. 200:10:1).
WQR00Y4@E4d | uor o-4-[2-nethyl - 1 -(tetrahydro- 2HQI/EE061001116

yl)- 1Him dazol -5-yl]pyri mdin-2-amne (obtained from

Exanpl e 19(d)) (40 ng, 0.136 mol),

1- (4- brono- benzenesul fonyl )7yrrolidine (43 ng, 0.149

mol ), Cs2CO3 (50 ng, WO 2007/040440 PCT/ SE2006/ 001116

78 0.15 mml ), Pd2(dba)3 (7 ng, 0.008 nmol) and X-Phos
SeldcTfluag (2.680 @, .95 mmdl) wag iklel &sportibns dviee 5 miihiites ongtisted dolution

or e B B S LR35 i oor

2-eg %@Qﬁ@@g R ihlﬁ&lﬁﬁﬁ@@ﬂaqgg mffa@d Q. Aﬁbf ﬁ%&g favggrﬁﬁmes at
S
rt. more) Se@tﬂ@r((é 25 g, 3.5 mapol) gragadded, and ﬂlegnzzmmz was stqyed fpr 73

w5 e g BB ) 330 5 5

50 ﬁ‘JL nd &tdoted wAth CHCLA35H0mIZ- Dftalred 5% MIDH)MBhd Ebhhindd Grganic
(Mrl). Exanple 21 10

phasesmm dried Of2SPe) Fijterefl and eencariyaiedinrcys, The codg pradpet was
purlzﬂe(a% %agf? 81#8%1‘11 )%g&aé%lg rgg/){-l]zﬂ /rl\/iIer%)I-CI,/NH3zaqa200 10:1), to give the title

contipodhd €hb®gj 3B askanfoil. N~ N\ F N N The title conpound
L.Wwas prepared in accordance wth the eneral nE%E Z&gg
H MR (CRED, ISR 6171713t | Fibed-ode 52T pD (m, 1K,
3.094, %H)e%g%.di @3 51 %3RE QARBMY-ASs (P2 M5 (m, 2 1),
1951f83L(ﬂta}&mfﬁ[hml/z-Z%((Melﬂbahydro 2H pyran-4-yl)-1H
i m dazol -5-yl ] pyri mdin-2-amne (obtained from Exanpl e
7(e)) (35 ng, 0.126 mol ), 1-

(trif SORL Wb SO L NG i ticden-4 Q) 1B imidazol-5-
EXMﬂg?g@cSmoebJﬁgﬁz ,IE‘ e ) wigg’udb %)(7 g,
yiyryo8indramneand X- Phos (7 ny, O 014 mml) t he base of
the title conpound (50 ng, 92% was obtained as a
SO 'd\NThe hydrochl oride of the title conmpound 20 was
n accordance with the general nmethod D. 1H
2d6, 300 MHz) 8 10.28 (s, 1 H), 8.87 (s, 1
N~8.10 (s, 1 H), 7.84 (d, J= 8.1 Hz, 2 H), 7.64 (d,

J @1 Hz, 2 H, 5.05-4.93 (m 1 H), 3.84-3.77 (m 2
H) N20- 3. 10 (m 2 H, 2.83 (s, 3 H, 2.20211(m

2 H, 1.98-1.90 (m 2 H; M (ESI) mz 422 (hlvwg
Thébigerpdrepq@d was prepared in accordance with the general met od B with the

exception that guanidine carbonate was used. Using (22)-3-dimethylamino-2-fluoro-1-[2-
methyl-1-(1-methylpiperidin-4-yl)-1H-imidazol-5-yl]prop-2-en-1-one (0.68 g, 2.31 mmol,
obtained from Example 19(c)) and guanidine carbonate (1.05 g, 5.78 mmol) the title
compound was obtained (0.372 g, 55 %) as a white solid after purification by flash
chromatography (CH,Cl,/MeOH/NHj; ag. gradient; 200:10:1 to 100:10:1).

'H NMR (CDCl3, 300 MHz) § 8.15 (d, /= 3 Hz, 1 H), 7.56 (d, J = 3.6 Hz, 1 H), 5.03-2.90
(m, 3 H), 3.05-2.95 (m, 2 H), 2.62 (s, 3 H), 2.52-2.35 (m, 2 H), 2.32 (s, 3 H), 2.12-2.00 (m,
2 H), 1.99-1.90 (m, 2 H); MS (ESI) m/z 291 (M+1).

Example 19(e) 5-Fluoro-4-[2-methyl-1-(1-methylpiperidin-4-yl)-1H-imidazol-5-yl] -
N-{4-[(4-methylpiperazin-1-yl)carbonyl]phenyl}pyrimidin-2-amine hydrochloride
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5- Fl uoro- N-[ 3- (et hyl sul fonyl ) phenyl ] -4-[2-net hyl -1 - (t
et rahydr o- 2H pyran-4-yl)-1H

WO pdod@azahe 5-yl ] pyri m di n-2-am ne hydrochl ori deP&2SE2006/001116
2007/ 040440 PCT/ SE2006/001116 79 F rN NN N H The
title conpound was prepared in accordance with the
general nethod E, with the 7&xception that the base of
the product was purified by flash chromatography
(CH2C12/ MeOH 25:1). Using

5-f1 uoro-4- [@rret hyl -1 -(tetrahydro-2H pyran-4-yl)-1H 5

oI- md|n2amne(obtalnedfrom
rrp e 0.126 mmol ), 1-
)% thyI nyl)benzene (0.030 g, 0.126 mmol),

N 92 ng, 0.28 mmol), Pd2(dba)3 (7 ng, 0.008
I) and X-Phos (7 ng, 0.0 14 mmol ), the base of the
ti

- conpound (44 ny, 81% was obtained as a solid.
The hydrochloride of the title conmpound was prepared

Thd tit] dadeas piephret reagordanad Wmetlie(gén@al thetho dHDNIWRh the
6, 300 MHz) 8_10.19

exc(gptga thaf, thqbarq)e of thegpgoduet was p.]ﬂnﬁed%)yngls]% ahrogla ograg)]ipqz 1
}Fblz/l\éle%zﬂﬁ'ﬁg g%( 500: ?O k‘pbefére (Bgtni’%ca%%n W(prélpaﬁ)nlylse 3. 3)'5711% 5-

ﬂu(ﬁo-zq-Zandiﬁylehﬂ-ﬁleﬂﬁylplpergﬂn-i y@llall(lfm1®z<pl)5-y1§|@1r(@gn)—2mne (0.075
4 3

&, (S0 R PP UGy PSR P PR e Rgenr o drveiyeipsiezine

(. 687?{ 0307 4mibl), 'slaﬁ'hmi te}tdﬁwdldeﬁ(ﬂm]s RY0. andm) ZPthDAaE (0012 g,

ochl oride O

0.0 mﬁtﬁh}mld\ﬁéléf-ﬁﬁaé’@a@e‘d‘ g, Q- 038 é@ﬁ%ﬂéﬁ@“eb%ﬁet"ﬁ t}teﬂéleg?@H’@P'élPd was
S E g 0] SR e s
accbﬁlaﬁéél\il‘t]h/ﬁﬂ'geﬁﬁaﬂmahbﬁ iDng

-nmet hvl -1 - - -4- -

R Nwa R USROSy AR BRN G s B s (DL R e 16 5
2?12) db‘gr%%( et hyﬁi’ ?j‘l@o]}g:k?e%g%nzeHzg 4?[82 ém le 3350—3'35 (tn, 4

H) rmnuz 97%2@@) 092 (49, Hp 2278 (SR, 2.68REA( MR 2)33-1.70 (r, 4 H);

and X- Phos 7 nmg, 0.014 mmol), the base of
Mg G’E@I)t m42|4é>3 (M+1)

Example 20
5-Fluoro-4-[2-methyl-1-(1-methylpiperidin-4-yl)-1 H-imidazol-5-yl]-N-[4-(pyrrolidin-
1-ylsulfonyl)phenyl]pyrimidin-2-amine hydrochloride

The title compound was prepared in accordance with the general method E, with the
exception that the base of the product was purified by flash chromatography
(CH,Cl/MeOH/NH; aq. 200:10:1). Using 5-fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-
yl)-1H-imidazol-5-yl|pyrimidin-2-amine (obtained from Example 19(d)) (40 mg, 0.136
mmol), 1-(4-bromo-benzenesulfonyl)-pyrrolidine (43 mg, 0.149 mmol), Cs2CO; (50 mg,
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WD 2007/ 040440 PCT/ SE2006/ 001116 80 conpound (45 ng,
94% was obtained as a solid. The hydrochl oride of the
w0 2aoze4@anpound was prepared i n accordance w POT/BEE®06/001116
general nmethod D. 1H NMR (DWVSO d6, 300 MHz) 5 10. 39
(s, 1 H, 889 (s, 1 H, 810 (s, 1 H, 7.88 (d, J=
8.6 Hz, 2 H, 7.81 (d, J=8I& Hz, 2 H), 5.03-4.92 (m
1H, 3.87-3.79 (m 2 H, 3.25-3,.10 5 (m 5 H), 2.83
(s, 3 H, 2.21-2.10 (m 2 H), 198191(|n 2 H. M
0.14 fafslo)), Pl dBE3:A 7 (hdt D)008 rﬁmal)rphcex%oﬁ(‘( fifg; Pl00H mumdl), the base of

the {1fe (AympOACoR s SOP Lt o BB Tty B B R e
confobhd w%g\%ﬂe are(li‘lm dﬂcﬁd@tﬁ’ce% fh'etgteﬁ‘erﬁl%&ﬁéwﬂ was prepar ed

I'n accordance with the general nethod E, with the
'H WMRe@MSO-4hH300 Mik) Badd S2dbr £, AdDpl 048 ¢t 1Vd)s 8881(5,f1iBd 80y (s, 1

e BRGSO o R ARy B, 05055
AR R M P

) @/z SBOIRG-1Y nol ), Cs2C3B (92 ngy, 0.28 mmol ),
Pd2 ba)3 (7 nmg, 0.008 mmol) and X-Phos (7 ng, 0.014
mol ), the base of the title conmpound (44 ngy, 92%
ExMﬁ?]l eOftained as a solid. The hydrochloride of the
titl e conpound was prepared in accordance with the

5-Fheme+4a]2-methybd-(Rtrahiy dmﬂbf pPIBe-48l)- lﬁl}i)nmf)l-%yliﬂ}\’ -

, 7 90 (s,
(riforpmgthynplichinbeimie! %awn ol )y [0 ¢
085-3.77 (m 2 H, 3.22-3.10 (m 2 H), 2.83 (s, 3
,12.21-2.11 (m 2 H), 1.97-1.90 (m 2 H. M (ESI)
Exanpl e 25
-1H i m dazol -5-yl)-5-fl uoro-N-[ 4-(norph
[.) phenyl | pyri m di n-2-am ne
| e 25(a)
4-(1, 2-Di et hyl - 1Hi m dazol -5-yl)-5
Thé uulmmmaundm,s prepagdiim ecop@apoOwith #i4ee0eral method E, with the

excggéns at tgg {)gsg 10% %he proc}uct was purified by flash chromatography

(CH,Cl,/MeOH 40:1). Using 5-fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-

imidazol-5-yl]pyrimidin-2-amine (obtained from Example 7(e)) (35 mg, 0.126 mmol), 1-
bromo-4-(irifluoromethyl)benzene (0.031 g, 0.139 mmol), Cs,CO;3 (92 mg, 0.28 mmol),
Pd,(dba); (7 mg, 0.008 mmol) and X-Phos (7 mg, 0.014 mmol), the base of the title
compound (50 mg, 92%) was obtained as a solid. The hydrochloride of the title compound
was prepared in accordance with the general method D.

'H NMR (DMSO-ds, 300 MHz) & 10.28 (s, 1 H), 8.87 (s, 1 H), 8.10 (s, 1 H), 7.84 (d, /=
8.1 Hz, 2 H), 7.64 (d, J = 8.1 Hz, 2 H), 5.05-4.93 (m, 1 H), 3.84-3.77 (m, 2 H), 3.20-3.10
(m, 2 H), 2.83 (s, 3 H), 2.20-2.11 (m, 2 H), 1.98-1.90 (m, 2 H); MS (ESI) m/z 422 (M+1).

Example 22
5-Fluoro-N-[3-(methylsulfonyl)phenyl]-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-

imidazol-5-yl]pyrimidin-2-amine hydrochloride
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2-Chl oro-4-(1, 2-di net hyl - 1H i m dazol - 5-yl)-5-fl uor opyr
WO poodiom4q 0. 295 g, 1.30 nmol) (obtai ned from BEXEAEE086/001116
1(b)) was dissolved in 1-propanol (3.0 nL) in a
m crowave vial. Amoni um hydroxide (28% 1.0 nL) was
added, the vial was sealed #nd the m xture 5 heated in
a mcrowave oven (+140 C, 4h). The reaction m xture
was cooled to r.t. and the solvent was evapor at ed.
id was partitioned between CH2Cl2 and 1M
/@\rge aqueous phase, containing the
utralized with saturated aqueous
HC(B Hnd tfHe product extracted with CH2Cl2. The
orc phase was co-evaporated w th ethanol and the
resi gyie was purified by flash chromat ography using
(CH2C12/ MeCH 10 gradient; 100:1 to 94:6) to give the
Thettittel c@n@@ﬁmbwaﬁpx(eﬁaradﬁl apcordafde veith the :geilérd. mdthbd\E/Rvith the
m J=4.3
excighon fhye bisg o e prduceraypuringd gy el chgdinoetidhy” (o 3
(CH‘Q?{ f\b@oﬁ@% ]))hﬁéﬂi‘g %%o&%%ﬁam@fﬁ@{t&%ﬁ@@fl—pyran- -yl)-1H-

H1 m dazol -
1m1@1dz))k54yﬂ]pwmid\h-l_24&néln©fqblmm¢ﬁ0¢n Exgmple7 (¢)) (35 mg, 0.126 mmol), 1-

bro%&—@ﬁ%&x}jgﬁf r111¥r) k IeneOth3?| géogghngmgl&ﬂ%%soéal fb; pa? Oszg\lnmol),

sz(mﬁ}a r(wlﬁigce 008 ifindlhendie Peoa (7 Mg Mot mmol)s ﬂmgbaée 6flth@ title
['-1H-i m dazol - e(ﬁyl) 5-f1 uoropyri

con(@lm 4 1% Yptshs, obtiined asecsolif obhe @m{gélds of ﬁ}e)tme compound

was“pggp“arm ﬁ%ggaa%ée)m{sﬂ@ g&@g@ Jﬁ&?od"%7 gg ,110m38 D), G )zcos

IHHNQKEDMSDZBd({, 800y[HZ). 80]1)719(1091)1 H) &Ekﬁe(sbhﬁe, ®17 (she H)j 8.0%(s, 1 H),
npound was obt ai ned as a

d hi
8.0% b Tt §. Béi%éﬁbobﬁa—%(%r?efé}aﬁé&-“ 9% (@@é@éi‘éz %4 &h O,

s B L 10 BTSOR 495 Mg

432| +he washi ng of the organic phase The organi c
ase was co-evaporated with absol ute ethanol instead
of drying with Na2SO4 25 before evaporation, and the
Ex:ﬂflﬁ%ﬁ' tated salt was collected by filtration and
re-di ssolved in
5-Fluoro-N-[4-(methylsulfonyl)phenyl]-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yD)-1H-

imidazol-5-yl}pyrimidin-2-amine hydrochloride

The title compound was prepared in accordance with the general method E, with the
exception that the base of the product was purified by flash chromatography
(CH,Cl,/MeOH 20:1). Using 5-fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-
imidazol-5-yl]pyrimidin-2-amine (obtained from Example 7(e)) (35 mg, 0.126 mmol), 1-
chloro-4-(methylsulfonyl)benzene (0.0215 g, 0.113 mmol), Cs,CO;3 (92 mg, 0.28 mmol),
Pd,(dba)s (7 mg, 0.008 mmol) and X-Phos (7 mg, 0.014 mmol), the base of the title



10

15

20

25

wat er before freeze drying, giving the title conpound

(28 ny, 61% as a yellow solid. WO 2007/ 040440
weOn/8ERAO6/ 001116 82 1H NVR (DMSO d6) S ppm ROT/8E2004001116

s, 1 H, 10.02 (s, 1 H, 8.75 (d, J=2.5 Hz, 1 H), 8.15

(d, J=2.5 Hz, 1 H), 7.75 (d, J=8.5 Hz, 2 H), 7.51 (d

J=8.5 Hz, 2 H), 4.26 (s, 28), 4.01 (s, 3 H),

3.99-3.86 (m 2 H), 3.76 (t, J=11.8 Hz, 2 H),

3.25-3.14 (m 2 H), 3.13-2.96 (m 2 H, 2.66 (s, 3
corriﬂ)aund\@rS(rE@l9)4°/J)1vZa33)Bﬂa11(dﬂHa1)a so]5d Elimmpﬂmcﬁ]@ride of the title compound

4- (1, Dnetgl-ll—l-ltg]dazol | )=5-fluoro-N-{4-[(4-ne
Wastﬂliiﬂaﬁffdd&aﬁ%qr dnee wifhytae geng I"} 1} pyri m di n-2-ami ne

IOrep regbl% 300ﬁ 8%@ ngtéﬁsc @umj(ﬁ\’\@gémg(d J=

n accor nce WI € genera
8651%1113{%47811@2] 8.6 Hz, 2 H), 503—492(m 1 H), 3.87-3.79 (m, 2 H), 3.25-3.10

o S M i T2 oS ) 5] BREOPY Ml B AP g,

1-[ (4- bronophenyl ) sul f onyl ] - 4- net hyl pi per azi ne (37 ny,
0.11 nrol), Cs2C3B (59 ng, 0.18 mmwol ), Pd2(dba)3 (6
Example@4006 mmol ) and X-Phos (6 ng, 0.013 nmol), the

Dot s b GRS R kS i fbyrimiaia-

2- ﬁ%)ﬁ&nioﬂltﬁﬂéﬂimeﬁlﬂrmth the procedure described in
Y
5 (b), giving the title conmpound (33 ng,

5E | ow solid. IHNWR (DVBO-d6) S ppm 10. 44
bril s 10.42 (s, 1 H), 8.82 (d, J=2.5 Hz, 1 H),
N}}13N N9, 7.99 (d, J=8.8 Hz, 2 H), 7.73 (d,

)dli , 403 (s, 3 H, 3.83-3.63 (m 2 H),
3- 02(m 4H) 2.74 (s, 3 H, 2.65 (s, 3 H,

Q56(m 2 H; M5 (ESI) mz 446 20 (M+l).
Exarrple 27

Theytitfel copmmiupe tvay Preppredrin decoplance yith the: gepergh metof X prih fag
eXCﬁst uornot%:lﬁﬁ t}ﬂe B%sr %‘?@ﬁ’e ﬂrg&?c@ Wal %ﬁé@ 61) ﬂ‘asl?x cﬁfgnﬁ?o graphy
(CH,Cly/MeOH 40:1). Using 5-fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-
imidazol-5-yl]pyrimidin-2-amine (obtained from Example 7(e)) (35 mg, 0.126 mmol), 3-
bromobenzonitrile (0.023 g, 0.126 mmol), Cs,CO3 (92 mg, 0.28 mmol), Pdy(dba); (7 mg,
0.008 mmol) and X-Phos (7 mg, 0.014 mmol), the base of the title compound (44 mg,
92%) was obtained as a solid. The hydrochloride of the title compound was prepared in
accordance with the general method D.

'H NMR (DMSO-ds, 300 MHz) § 10.22 (s, 1 H), 8.87 (s, 1 H), 8.18-8.05 (m, 2 H), 7.90 (s,
1 H), 7.55-7.25 (m, 2 H), 5.03—4.91 (m, 1 H), 3.85-3.77 (m, 2 H), 3.22-3.10 (m, 2 H),

2.83 (s, 3 H), 2.21-2.11 (m, 2 H), 1.97-1.90 (m, 2 H). MS (ESI) m/z 379 (M+1).
Example 25
4-(1,2-Dimethyl-1 H-imidazol-5-yl)-5-fluoro-/N-[4-(morpholin-4-

ylmethyl)phenyl]pyrimidin-2-amine hydrochloride

Example 25(a) 4-(1,2-Dimethyl-1H-imidazol-5-yl)-5-fluoropyrimidin-2-amine
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FN 1\\/ N NN 25 0 WO 2007/040440
PCT/ SE2006/ 001116 83 The title conpound was prepared
w0 pooaoe@sdance with the general nmethod E. Usi nBCHSEDPR001116
di met hyl - 1H-i m dazol - 5-yl ) -5-fl uoropyri m di n- 2- am ne
(obt ai ned from Exanple25 (a)) (25 ng, 0.12 mol),
1- (4- bronobenzoyl ) pi peridin&g (33 ng, 0.12 nmol ),
Cs2CXB (66 ng, 0.20 mml), Pd2(dba)3 (6 ng, 0.007
nmol ) and X-Phos (6 ng, 0.013 mmol ), the base of 5 the
tigle und was obtained as a solid. The
hy och/orllste of the title conmpound was prepared in
c th the procedure described in Exanpl e
he title conmpound (35 ng, 61% as a
ite solid 1H NVR (DVMBO-d6) S ppm 10.04 (s, 1 H),

2- cﬁlo% 4((2 (ﬂm%thgfl- Lm&dzlggobs 3(1)157 ﬂﬁgmpym%lcﬁn{@a% %H)so miol)
(ob’(amedffrohd) Ex@n501d)Nwag dissodved)in liprQ@nol_l_@ q @L) in a—lymcrovvave V1a1
IW)_[(;(O)QI& Mel %gﬂg ZNa% aéged( {He vial '(rga’s s'ev?ec{ an% t)ne %}%ture

heaéeﬂ(xﬂ afniBloRYEYVen (Himmaj a0 FreritAckioh niik tuey Waﬁ\bc{o‘kd[t()%t raad the
t hyl pi perazin-|- yl)carbonyl | phenyl }pyrim di n-2-am ne

solvpptiwee eyappiated- Fhoyesidupwias partikiongyl betwean GHaCly i‘l%dl M aqueous
HC?@I{E% %g@% g\@gﬁsﬁ{y CQ)%@&!&I?Q% te ROERE, AR G8uMHAd Wid sBRBREPlqueous

NaCe i/ the brbduoi akamoted wvith HECLS. IThe romnylid phiask waPemavaperated

with SO0 B SCRBONR Y SRTHEAY g EoP R e 7Y HeinE(C GGl MeOH

; l(D; ]
g@gﬂo)loo 1?& e %lfep Ouﬂ@c&l%pm ® 216’%%8%}&&& £o41drrg

1 5VR KEDCHA B@pmcﬁfrbia(dw B Lo b B (=434 1, 488 (o . 2 ),
392t onhared e M B bl R HRd T bea i h Exampl e 25

Example 25(b) 4-(1,2-Dimethyl-1H-imidazol-5-yl)-5-fluoro-N-[4-(morpholin-4-
yilmethyl)phenyl]pyrimidin-2-amine hydrochloride

LY

N Jl N

\g / N’(N .
QL

The title compound was prepared in accordance with the general method E. Using 4-(1,2-
dimethyl-1H-imidazol-5-yl)-5-fluoropyrimidin-2-amine (21 mg, 0.10 mmol, obtained from
Example 25(a)), 4-(4-bromobenzyl)morpholine (28 mg, 0.11 mmol), Cs;CO; (58 mg, 0.18
mmol), Pdy(dba)s (7 mg, 0.007 mmol) and X-Phos (8 mg, 0.017 mmol), the base of the title
compound was obtained as a solid. The hydrochloride of the title compound was prepared
in accordance with the general method D, with the exceptions that dilute ammonium
hydroxide was used instead of dilute NaHCOs in the washing of the organic phase. The
organic phase was co-evaporated with absolute ethanol instead of drying with Na;SO4
before evaporation, and the precipitated salt was collected by filiration and re-dissolved in

water before freeze drying, giving the title compound (28 mg, 61%) as a yellow solid.
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(b), giving the title conmpound (28 ng, 64% as a

yellow solid. 1H NVR (DMSO-d6) S ppm 10.71 (br s, 1
woReo700418 (s, 1 H), 8.78 (d, J=2.8 Hz, 1 H), BCWBE2006l001116

J=2.5 Hz, 1 H, 7.78 (d, J=8.5 Hz, 2 H), 7.45 (d,

J=8.5 Hz, 2 H), 4.20 (br s, 2 H, 4.03 25 (s, 3 H,

3.07 (br s, 2 H, 2.79 (s, 3H), 2.67 (s, 3 H; M

(ESI) in/z 410 (M+1). WD 2007/040440 PCT/ SE2006/ 001116

.84 Exanple 29
HANNR, (RMSQrebhybpm #H0Bdi(oiag d[H)510/0) (51 H)UQIS (AAZS[HA 1T, 8.15

O PHRTIR, e i ol A Bt ThE 4ot 4.01 6,

3 ma?ﬁaeiﬁa(nfg %H)W 3A6GQUERNG B HY), 308398081 2159 6Rn, 2 H),

2.6&;,@&;%1\& ESDrida3 I MBEWI ) - 5-F | uor opyri mi di n- 2- ani ne
(obtai ned from Exanpl e25 (a)) (19 ng, 0.091 mmol),

1- (4- bronmobenzyl) - 4- et hyl pi perazin (Organ, MG et
Example26 Conb. Chem 2001, 3, 473-476) (28 ny, 0.10

Lol ), (42 0.13 nmol ), Pd2(dba)3 (5 nyg,
4'(87?58’53%ﬁ?ﬁ%ﬁb“wb‘ﬁ%@-ﬁ*ﬂ“wﬂdﬁd@bmmwerwﬁase of
Dédonyllbhé ahiach-#a%yihe obtained as a solid. The
y)hydrtyclgl or)?}gg@of t he tiltl e conmpound was prepared in
adco?2 with the procedure described in Exanple 25
" iving the title conpound (28 ngy, 61% as a
owNsoki d. 1H NVR (DVBO-d6) 8 ppm 10.00 (br s, 1

H, 8.76 E =2.p/Pm,/1 H, 8.20 (d, J=2.8 Hz, 1
H, 7.72 (d| 8. 3 HzJ 2 H), 7.55 - 7.38 (m 2 H),

4.02 (s, 3 H, 42 (br s, 1 H, 2.79 (s, 3 is H),
2.68 (s, 3 H; M5 (ESI) mz 396 (Mrl). Exanple 30

T R M L S
dintestp-d éhintdazidé 5GBS - fiabfopEibnidis-2Nimile G Uhihdd £m Example 25(a))
(23 mg, 0.11 mmol), 1—[(4-br0mopheny1)sulfonyl]-4-methy1piperaziné (37 mg, 0.11
mmol), Cs,CO;3 (59 mg, 0.18 mmol), Pdy(dba)s (6 mg, 0.006 mmol) and X-Phos (6 mg,
0.013 mmol), the base of the title compound was obtained as a solid. The hydrochloride of
the title compound was prepared in accordance with the procedure described in Example
25 (b), giving the title compound (33 mg, 57%) as a yellow solid.

'H NMR (DMSO-ds) 8 ppm 10.44 (br s, 1 H), 10.42 (s, 1 H), 8.82 (d, J=2.5 Hz, 1 H), 8.13
(brs, 1 H), 7.99 (d, /=8.8 Hz, 2 H), 7.73 (d, /=8.8 Hz, 2 H), 4.03 (s, 3 H), 3.83-3.63 (m, 2
H), 3.23-3.02 (m, 4 ), 2.74 (s, 3 H), 2.65 (s, 3 H), 2.70-2.56 (m, 2 H); MS (EST) m/z 446
(M+1).

Example 27
4-(1,2-Dimethyl—lH-imidazol—5—yl)-5—ﬂuor0-N—[4-(piperidin-1-
ylcarbonyl)phenyl]pyrimidin-2-amine hydrochloride
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N NN 20 H\ / The title conpound was prepared in
accordance with the general nethod E. Using 4-(1, 2-
walzovaoimshe | H i m dazol - 5-yl ) -5-fl uoropyri m di n- PEEAE2986/001116
(obtai ned from Exanple 25 (a)) (18 ng, 0.084 mol),
1- (3-chl orobenzoyl ) - 4- et hyl pi perazine (21 ng, 0.87
mol ), Cs2C8 (43 ny, 0.13X*wunol), Pd2(dba)3 (4 ny,
0. 004 mml) and X-Phos (4 ng, 0.009 WO 2007/ 040440
PCT/ SE2006/ 001116 85 mmol ), the base of the title

TheaRiFROUHIuNEF aOfrepiraé th &sordasel with thelgendrgldnabod Br Usieg 84(1,2-
cimepg - b oD PO T Rk AETEE GBI i SO AR @)
S PP iy bt k), 0N
0.2@mibl), Bdx(dbds & iz, 0.007Hpmol and X-Bhqsyp neg, 00 1pjmmol), the base of

(183-1. 12 - 7. 42.. = . 7.
the 15 Sarhpina s obreagyiafid, el fiotuigs b H gl gitpfigavas
prefa¥ed iﬁl d&(g&l&io%%iflﬁthe Prddbdurd/BedcEBE] inrExamdld2{(W bjving the title
e -

a
COH[P!DH(TE(@-IBE Othasatphifesolidzol - 5- y1) - 5- f | uor opyri mi di n- 2
: N i -
Y G SRRV DY DA & U B R ] (g /28 i
H), Gomp(duie. WHs, DHR IR e, F8.88z02 Hte2 (i 8 i) he0-Geidmlk H), 2.66
h : [ 4- (1, 2-
@, M&]Eﬁﬁm Er?‘Qakgff-Jé%ﬁF)’ 4 éi)f WOW{Z%% i(M+é-) ‘am ne
(obtai ned from Exanple 25(a)) (23 ng, 0.11 nmol),

(4- bronmophenyl) (pyri di n-2-yl) et hanone (29 ny, 0.11
Example)28 i s Cs2CO8 (72 ny, 0.22 nmol ), Pd2(dba)3 (6 ng,

7 l) - 1P, Q4346 ; 21 base
- s Bt RS i v P i 2
yDdarBodipenvpyinidine-ainite lydeoehlonidel was prepared in
accordance wth the procedure described in Exanple
25(b§ Wving the title conpound (28 ny, this conpound
ed/to be a non- stoichionetric salt, gives an

\/|rm?'eNieId of 559 as a yellow solid. 20 1H NWR
( DVBO- d6) H8 m 10 36'S, 1 H), 8.84 (d, J=2.5 Hz, 1
H, 8.75-8.6Q finNg M), 8.20 (d, J=2.8 Hz, 1 H),

8.09 - 8.00 (m B H), 7.92 (d, J=7.8 Hz, 1 H), 7.87

(d, J=8.8 Hz, 2 9H), 7.68-7.62 (m 1 H), 4.04 (s, 3
Théditle gorﬁgmﬁﬁ was p}'@piar&ﬁn bEeatdant&vith 39 dnMil dnethod E. Using 4-(1,2-

dimethyl-1H-imidazol-5-yl)-5-fluoropyrimidin-2-amine (obtained from Example 25(a))
(18 mg, 0.089 mmol), 1-(4-bromobenzoyl)-4-methylpiperazine (25 mg, 0.089 mmol),
Cs,COs (42 mg, 0.13 mmol), Pdy(dba)s (4 mg, 0.004 mmol) and X-Phos (4 mg, 0.009
mmol), the base of the title compound was obtained as a solid. The hydrochloride of the
title compound was prepared in accordance with the procedure described in Example 25
(b), giving the title compound (28 mg, 64%) as a yellow solid.

'H NMR (DMSO-ds) & ppm 10.71 (br s, 1 H), 10.13 (s, 1 H), 8.78 (d, /=2.8 Hz, 1 H), 8.18
(d, /=2.5 Hz, 1 H), 7.78 (d, J=8.5 Hz, 2 H), 7.45 (d, /=8.5 Hz, 2 H), 4.20 (br s, 2 H), 4.03
(s, 3 H), 3.07 (brs, 2 H), 2.79 (s, 3 H), 2.67 (s, 3 H); MS (ESI) m/z 410 (M+1).



10

15

20

Exanpl e 32 25
4- ({5-Fluoro-4-[2-nethyl -1 -(tetrahydro-2H pyran-4-yl)-
wo pbo7u@axol - 5-yl ] pyrim din- 2-yl}am no) benzonP€T/8Em®06/001116
hydr ochl ori de WD 2007/ 040440 PCT/ SE2006/ 001116 86 F
N INNO NXNH IC The title conmpound was prepared
in accordance with the generddl nethod E, with the
exception that the base of the product was purified by
flash chromat ography (CH2C12/ MeOH 30:1). Using
Exgmiple2ft 0- 4- [ 2- met hyl - | - (t et rahydr o- 2H-pyran-4-yl)-1H 5

rimd e(obtal d, from Exanpl e

4'@’?'1? %‘%‘é‘sﬁ% ‘]"S‘Yaﬁgk ﬁbo?”f‘“‘"@' cHrlet-astngpiperazind- (15 5
D et Bnyl}iﬁr)muﬁﬁ&%u{e d mmol ), Pd2(dba) 3

e 7%1% 0, 008 nmol ) and ;%%P%shl&%&@ng, 0.014 nmml), the

base of the title compound (38 ng, 88% was obtained
ag aF d The hydrochl oride of the title compound

ep red in accordance with the general nethod D.
(DI\/SOdG 300 MHz) 5 10.42 (s, 1 H), 8.90

(sl ,H Ih-l)’786(d J 8.5 Hz, 2 H, 7.74

(d, J= 8.5 h%/EO4492(m 1 H), 3.89-3.81 (m
2H),326316( 2H) 2.83 (s, 3 H, 2.20-2.12
2 H, 1.97-1.90 (m 2 H); M5 (ESI) mz 379 (M1).

Th@iﬁé'l% (;)?1% 30&545 &rsetp eld-lP a%cordanc hthezgineral methzed)}?I )UsTlgi_Ali (1,2-

5- Fl uor o- tetra
dlrrmﬂ@d zl@}[ mgdgfzo]éNdI ﬂ-ﬂuoropyrlrmdm-z -amine (obtalned from Example25 (a))

(19 LRESATL RN ¥ §§' 0 g%@&azf AL 022 M et a7 Comb.
Chém (20011 3, Bs axy):@sb@@yﬂ J)(rxﬁmG?:N@@@ﬂ%x(bfﬁéeo €5 WRhAMPd(dba); (5

azine Br 0
mg, 0 805 mmol) and X-Phos (4 mg, 0.009 mmol), the base of the title compound was

—~

obtained as a solid. The hydrochloride of the title compound was prepared in accordance
with the procedure described in Example 25 (b), giving the title compound (28 mg, 61%)
as a yellow solid.

'H NMR (DMSO-dg) & ppm 10.00 (br s, 1 H), 8.76 (d, J=2.5 Hz, 1 H), 8.20 (d, J=2.8 Hz, 1
H), 7.72 (d, J/=8.3 Hz, 2 H), 7.55 - 7.38 (m, 2 H), 4.02 (s, 3 H), 4.02 (br s, 1 H),2.79 (s, 3
H), 2.68 (s, 3 H); MS (ESI) m/z 396 (M+1).

Example 30
4-(1,Z-Dimethyl-1H-imidazol—5—yl)—5-ﬂuoro-N-{3—[(4-methylpiperazin-l-
ylcarbonyl]phenyl}pyrimidin-2-amine hydrochloride

CH

CH K
The title compound was prepared in accordance with the general method E. Using 4-(1,2-
dimethyl-1H-imidazol-5-y1)-5-fluoropyrimidin-2-amine (obtained from Example 25 (a))

(18 mg, 0.084 mmol), 1-(3-chlorobenzoyl)-4-methylpiperazine (21 mg, 0.87 mmol),
Cs,COs (43 mg, 0.13 mmol), Pd(dba)s (4 mg, 0.004 mmol) and X-Phos (4 mg, 0.009
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(- ﬂc‘eﬁlﬁ Pirge

20 N-boc- Pi perazine (0.5 g, 2.68 mol) and
di i sopropyet hylam ne (0.69 g, 5.36 mmmol) were
wale@sokosedd in CH2C12 (50 nL) and cool ed to OC. PCT/SE2006/001116
4- Br ono- phenyl sul phonyl chloride (0.68 g, 2.68 nmol)
in CH2C12 (10 nlL) was added dropw se under vi gorous
stirring. After stirring fd5 15h at r.t. the reaction
m xture was washed with saturated agueous NaHCO3 WO
2007/ 040440 PCT/ SE2006/ 001116 87 (2x20 nL), bri ne,
mmplgthelbase @f (hadRBoempawtl wandeainedaseosdlid. ‘ﬁheyllib&BSChldEhﬁ of the

6t Bl ol BB i Gl iea Wil Re pronrie darab LB iEDle 25
b)Tbiitg thé €tle d (Y@ 9 d_74% as a

f)ﬁ\é{g o|de (yg%ég%m%g%ym) 7. 68/a(ds J= 8.4

H 2( SO-7es8 pr 10.68 (e 4 115D, 10004, 1}5, 875 4d,9=275 Hanl H), 8.12

118,983 Bl ey o ey 8. (ERTEE, TP,

1 Igl)l, 3.01 i, |3rfi{);iaﬁﬂl(s 3 Iy‘) lﬂSl-(s [3AEY; DL EESIZ itz 410 (M+1).
yl sul f onyl ) phenyl ] pyri m di n-2-am ne hydrochl ori de Q
(NHF SN/zzz NN \\_ NH10
ExE @3)10 4- [2 met hyl - | - (t et rahydro- 2H pyran-4-yl ) - 1Hi
azol - frlmdanamne (obt ai ned from Exanpl e
t‘g -ingdazotbiy])-Sfldoropyrimidin-2-

g e BT o ietishs ygsashiogiseny, 0. 154 ol )

ol ved in dioxane (3 nL). Cesium carbonate
, 10.324 mmol) was added and nitrogen gas was
FOMIthe stirred suspension for 2-3 mn
on of Pd2(dba)3 (7.5 ng, 15
0. 0081 nnDI s (7.7 g, 0.0162 mmol ). The
vessel was cldsey and"heated to +90 C and stirred at
this tenperatureofor 20 h. The cool ed m xture was
Th h@uted mnth chloroform (15 m) and water (20 ni),
¢ Hie cormRayd vag prsparggdn §‘€§;9§%aa%ﬁrltbmﬁ gonerehoethad\i. Using 4-(1,2-
dinfelitylr & er
R e SIS ARy AR D e A et A S50
(23hg O dsinthed), m@omphmyé)@wmlﬂ-zqs)mmmom@@gﬁ@mhM fiiol)g

o R L7 e O 7R Pl RS Pl G BOULBRPH ACRERE {28 e

mugilthetbasab Bitle Witlé bo d (W4 JBHERH S5 agoﬁ’d Fﬂg)e hydf&hloride of the
m xture was stirred overnight at r.t

titlecomanonnd stas grapared nnyms@gian@i With 8 pmeuumrdemrdfed imEg&fiple
2@ AR o Rl o ARt A 7o
stoiclinimetrizchalt, gives an estimated yield of 55%) as a yellow solid.

'H NMR (DMSO-de) § ppm 10.36 (s, 1 H), 8.84 (d, J=2.5 Hz, 1 H), 8.75-8.69 (m, 1 H),
8.20 (d, /=2.8 Hz, 1 H), 8.09 - 8.00 (m, 3 H), 7.92 (d, /=7.8 Hz, 1 H), 7.87 (d, /=8.8 Hz, 2
H), 7.68-7.62 (m, 1 H), 4.04 (s, 3 H), 2.67 (s, 3 H); MS (ESI) m/z 389 (M+1).

Example 32
4-({5-Fluoro-4-[Z-methyl-l-(tetrahydro-2H—pyran—4—yl)-lH-imidazol-S-yl]pyrimidin-

2-yl}amino)benzonitrile hydrochloride
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organi c layers were dried (Na2SQ4), the solvents were
renmoved in vacuo and the residue 25 was purified by
WO b@glo4a@ir omat ogr aphy usi ng CH2C12/ MeOH aqueouBCTME132006/001116
(150:10:1 to 100:10:1) as eluent, obtaining the base
(22 ng, 28 %9 as an oil. The base of the title
compound was di ssolved in c® orofornfether (1:1) and
treated with IMHCL in ether. The WO 2007/ 040440
PCT/ SE2006/ 001116 88 resulting precipitate was
collected by fiZNtration and washed with ether to
[ title conpound (13 ng) as a solid. "H
300 MHz) 6 10.45 (s, 1 H), 9.12 (br s, 1
1 H, 807 (s, 1 H, 7.96 (d, J= 8.7 Hz,
7.70 (d, J=8.7 Hz, 2 FD, 5.03-4.93 (m 1 H),

3@81(|n s 2 H, 3.65-3.40 (m 2 H), 3.28-3.09
H, 2.82 (s, 3 H, 2.22-2.10 (m 2 H), 2.00-1.92

Th%t% @g}@g\:ﬂé’s &g Piebarr?gﬁrh %%‘érc%g %ﬂﬂh E}?a%/nﬁ%rgl %Fth Pj with the

echﬁtﬁﬁMh&t‘tHe f)eﬁse (OF EerpRb3RE @aPbhrfiedy-flatl chromato graphy
trlfluororrethyl )-1H i m dazol - 5-vyl yrlmdi
(CH&}/I“/I?J@OI;{/ Hisei Sdguorg)(la[gﬁp hgla él)atrahydro -2H-pyran-4-yl)- lH-

A U A ol 0o

chl&roMatzowitrilé { &b |g09 it kbnmm] €5{Q0:799 mgl V.235nmmt)) deédb(ri)3 (7 mg,

0.0fE Fkpaiindoimhnt §7 et PLmoD. SR on e bR iontidiat fss e

88MRbI oMtaisie S EblidaTRe htRodhlotiderdf tNasH LdRiRlnd Wadprepared in
(-5) Cand stirred fo }hﬁi h. Sodi um cyanoborohydr}ode

accg@lagqezwght@gegermmw}md\@s added in portions to the

SRRSO SR A P DS TR SR, e

8. 5@%94{)67 W?d St g B@z 2q{) 5. 011—4 éz)(m21 R), f308943vsactnbxz H) 3.26-3.16
dition of water m) . hanol was renoved

(m; erH)nZt%e(Sﬁ)Hr) adft- Bda (mm s 1e9Ht %dnuaﬂii)dl\@t (BSDaviz@9 (M+1).
and the internediate am ne was extracted with ethyl
acetate (3x80 nlL). The conbi ned organic | ayers were

Ex%Pﬁd_?,:’,( Na2SO4), concentrated to dryness, dissolved in

uene and re-concentrated. The crude internedi ate

5'Féml'ﬁe4,'[Znﬁ’é*thde'1s@W%MrPT¥IﬁPM@PZ4'Q’§dHni}Pi%ﬂl yHrHilre

. Al ?9% Bh cool ed to
(plé%aanal_ﬁglu i "ﬂr‘é? oacz{] C aﬁh grl e : 52 gEc O 7 mol )
was added dropw se. The 25 m xture was contlnued
Exfzatg%l% %Ig‘&g &f(o ert—%uz‘oxycargonyl) A} (h g]romosbhe%gen\é\fn}l ony };%e; aaz?ne
Br
0=$=0
N

N-boc-Piperazine (0.5 g, 2.68 mmol) and diisopropyethylamine (0.69 g, 5.36 mmol) were
dissolved in CH,Cl, (50 mL) and cooled to 0°C. 4-Bromo-phenylsulphonyl chloride (0.68
g, 2.68 mmol) in CH,Cl, (10 mL) was added dropwise under vigorous stirring. After

stirring for 15h at r.t. the reaction mixture was washed with saturated aqueous NaHCO3
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NaHCO3. The aqueous | ayer was extracted with CH2C12

(2x30 nL), the organic extracts were dried (Na2SO4)
wapa7oenrdentrated to dryness to give a second BCTISE2006/001116

i ntermedi ate, 4-

[N-(tetrahydro-2H pyran-4-yl)]-Ntrifluoroacetyl-am no

-5-nmet hyl i soxazole. M5 (ES)8Mz 279 (Mr+1l). The title

conmpound was prepared in accordance with the general

nmet hod of WD 2007/ 040440 PCT/ SE2006/ 001116 89 Exanpl e
2x20 ﬁﬁl\%, b Werd figed (NagSOPAbd@tencentrated to dryness. The solid residue was

4-[N-(tetrahydro-2Hpyran-4-yl)]-N-trifl ugroacetyl -
recrysthlhigedstromhapiene/BiRdemextpred: 1) Allteeedand) washed with cpid heptane.

ent | 0 ifi:gd by flash
me?ﬁ%o%ag?gg?&a‘g%o%ﬁgg gog%g’g/l% : 3 :V%l{e Sfé)lhg'i ng the title
'H RIR 1 (FDOMHE) 5 7%8Y4, s 8 At 2IH), 3.61 Hid NVRS @EDCRI]),
300 ) 6 7.85 g; 1%, 4.89-4.75 (m 1 H),
3.54-31477-(a, G LY, 301220 (mad B)-1.4L 498K 2 H), 2.75-2.60 (m
2 H, 2.56 (s, 3 H, 1.72-1.63 (m 2 H; M (ES) nz.
263 (M+l). (b)
Exa@?@ 3550 D meidmyl4afninenyl- I-(tekdipidr DYy par Py I idmidlazol-5-yl]-N-
é')-Z-_trl f 1 uor gnet h);l -IH 10 imdaz Iéﬁ-yj/prop-z-en-l
[4-(pigweazin-1wiulforphenyl fqyrimidinrqmpige 215%6 #d9%was prepar ed
in accordancigmit the general nethod of Exanple 7

(c), wthg eption that the product was purified
sh C ography (EtQAc). Using
5- cér\\flyl (Pet r ahydr o- 2H pyran-4-yl ) -
N, -t M fjuofonet hyl -1 Hi mi dazole (3.03 g, 11.55 15
)’I , obtained from Exanple 34(a)) the title conmpound
S obtained (3.2 g, 87 %9 as an oil. 1H NVR (CDC13,
Eﬁ;’é (g) 6 7.72 (d, J=12.3 Hz, 1 H), 7.49 (s, 1 H),
5-FRu028 49 melfry112¢tSiratigiaso-AH gy rand4-$8-141-#8i d40]-5Lylifyrimidin-2-amine
4. 14- 4{ 05 1(-Tym % Iy|ali3. 54)?%T 44 ?19 ¢ it

: , . m 2 , 3.16 (br. s, 3
(obtdjned frong Exgrpple 7§53 @5hpg, (2l @enimol) and m%qt-bytpanaéwnzl)ﬁﬂz(4-
bro%e%g%é%%&&iﬁgrﬁ%@aé&%é, I}'511_1]5)4'm1?181) BB & 1346 Mioxane (3
mLf)| Cfudn barbdnafd €06 alpy 01304 At gly wanaddedlapd Aitrogen gas was bubbled
thrctn;r ];:I;Jeostci?rgg tsEs%Lﬁsligrll- ifo¥1293a1¥1?n| f_oﬁo%!acl'l%rf ’%_a%aﬁghlo_f ?’Hze(dlg)ah (7.5 mg,
0.0081 mmol) and X-Phos (7.7 g, 0.0162 mmol). The vessel was closed and heated to +90
°C and stirred at this temperature for 20 h. The cooled mixture was diluted with chloroform
(15 ml) and water (20 mL), the aqueous layer was separated and extracted with chloroform
(20mL). The combined organic layers were dried (Na;SO4) and the solvent was removed in
vacuo. The residue was purified by flash chromatography using CH,Cly/MeOH (40:1) as
eluent. Product-containing fractions were concentrated, dissolved in MeOH (20 mL) and
treated with HC1 (37% aqueous, 0.5 mL). The mixture was stirred overnight at r.t. and
concentrated to dryness. Diluted with chloroform (20 mL) and water (20 mL) and the
aqueous layer was separated and extracted with chloroform (3x20mL). The combined
organic layers were dried (Na,SO4), the solvents were removed in vacuo and the residue
was purified by flash chromatography using CH>Cl,/MeOH/aqueous NH; (150:10:1 to
100:10:1) as eluent, obtaining the base (22 mg, 28 %) as an oil. The base of the title
compound was dissolved in chloroform/ether (1:1) and treated with 1M HCl in ether. The
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FFFF NO F\\ / N- NF I Selectfluor (0.370 g, 1.04
mol ) was added in portions to a stirred sol ution of

W@ 2y/0426 di net hyl ami no- | -] PCT/SE2006/001116
1- (tetrahydro-2H pyran-4-yl)-2-trifluoronethyl-1Himd
azol -5-yl ] prop WD 2007/ 040440 PCT/ SE2006/ 001116 90
2-en-1-one (0.300 g, 0.946 & ml, obtained from Exanpl e
34(b)) in MeCN (20 mL.) at 0 C After stirring for 0.5
h at r.t. nore Selectfluor (0.050 g, 0.14 nmol) was

resﬂdlig?pt,ec@ﬁate twhe colbdckdibyefilwatsorsdridrwastied with @thSr to. obTdie of the title
sol v I&aevaij&_at ed in vacuo, diluted with 3%

compoyas (/S S@XMfL) and extracted with CHC13 (3x20nl).

1 [ a

S s s ohe T o oy a1

H), c7t9r6qam e@raRhY Khapmoade/ E8OAdz, 12 1), 5. 0‘39I4196\£&1;11W 318%3 81 (m,
to obtalnthetltle co und (

2 Hach B 30 (DN cEoti Fnc o060 D 200y 33 3.00-1.92
, 4.67-4.54 1
(m?%h&%%sﬂ(m?@gi%ﬁ%l)s 50-3.38 (m 2 I—|§m3 14st 6 H,

2.72-2.56 (m 2 H), 1.83-1.74 10 (m 2 H); M (ES)
mz 336 (M+l). Exanple 34(d)
Exapppledr o- 4- [ | - (t et r ahydr o- 2H pyr an- 4

. { - 2H- -
ﬂ+%r83¥-l({lr‘n [gll %@W%@i&lh&ulf%ﬁ@ﬁ;&4 [1 étetrahgdro ZI_lfh%yran
4-ybi2-(teifmonpoethyD)vidE-ipidagek 2ol pyrimidior damine hydrachlprde

general nmethod B wth the exception that guanidine
carbonate was used. Using

Exdnidly 339 5 ey avesaty dot JBpran\ 4-11)-2-trifluoromethyl-1 H-imidazole
(tetrahydro 2H pyran-4-yl)-2-trifluoronethyl-1H i m daz
|<®~yl ] prop-2-en-1-one (0.330 g, 1.0 nmol, obtained
f om!/Exanpl e 34(c)) and guani di ne carbonate (0.45 g,
F& maol ). 20 After purification by flash

Wgraphy (heptane/ EtOAc 1:2), the title conpound
[ obtained (0.170 g, 51 % as a white solid.

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
at r.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 (Na;SO4), 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. 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
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1H NVR (CDC13, 300 MHz) 6 8.29 (s, 1 H, 7.63 (d, J=
2.7 Hz, 1 H, 510 (br.s., 2 H, 4.88-4.76 (m 1 H,
Wa206/040407¥ (m 2 H), 3.53-3.42 (m 2 H), 2.80-PCBSE{0NG/001116

2 H, 1.89-1.81 (m 2 H; M5 (ES) nmz 332 (M+1). 25
Exanpl e 34(e) 5 Fluoro-N-{4-[(4-nethyl pi perazin-1
yl ) sul fonyl } phenyl }-4-[1 - (89etrahydro- 2H
pyran-4yl)-2-(trifluoromethyl)-1Him dazol -
yl T pyrirnidin-2-am ne hydrochl ori de WO 2007/ 040440

Exampib/ ﬁ%ﬁ@ﬁﬁé %Atk fmedidte 4Iﬂ]\1((ltét15h9ﬂr8-2fﬂ-byra®4 -PINEV-trifidorbadeityl-

0O The title corrpound wa are
aming Sonedlaviisexagpledmapd 7 e mamal). ke 3}%“@ prodehyas
1 t th .
purtfE} B ges. rqmatopgpty pieacBOAS %% B2 (e orom ©
67%Qtabyh p1H-i m dazol -5- yl]pyrimdin-2-am ne (33 ny,

H G TB oA IPI S kg 15 3 et T e doohd aaba gD 354
3.44't %@%ﬁ?%@é&éﬁ)z 1(1&235@(8 3 3),090- 8% (h, 2 e base of

e conp tai ned (48 ing 4% after
MS QES) AizQ&8 i(8k1).by fl ash chromat ogr aphy (CH2C12/ MeOH
30:1 to 15:1). The hydrochloride of the title
conmpound was prepared in accordance with the general

(b) 1o8inkdeh ﬂ&ﬁ'ﬂﬂﬁm F‘)(Iqm}gﬁro-ﬁ@-@yi\ﬂﬂl)-yﬁﬂz@zfﬁt&dnhﬂhﬁ -1HL

, 710.41°( H, 7.97 (d, J 10 =
zmzcgzzali-lzljp@pl-ﬁen-ionf (d, J=8.4 Hz, 2 H, 7.57 (s, 1 H,
4%4-4 75 (m 1 H), 3.89-3.80 (m 2 H), 3.77-3.68 (m

H), 3.47-3.39 (m 2 H), 3.33-3.23 (m 2 H),
}3,08 (m 2 H, 2.73 (s, 3 H, 2.68-2.59 (m 2

N 2:£0-2.10 (m 2 H, 1.97-1.90 (m 2 H; M (ES)
M:l) . is Exanple 35

-[(Di m?t hyl am no) net hyl ] phenyl }-5-fl uoro-4-[2-neth
yI I - (tetrahydro-2H pyran- 4-yl)-1Him dazol -5-yl]
TheHld dBnfflolnd walhfeBared b accordance with the general method of Example 7 (c),

with the exception that the product was purified by flash chromatography (EtOAc). Using
5-acetyl-1-(tetrahydro-2 H-pyran-4-yl)- 2-trifluoromethyl-1H-imidazole (3.03 g, 11.55
mmol, obtained from Example 34(a)) the title compound was obtained (3.2 g, 87 %) as an
oil.

'H NMR (CDCls, 300 MHz) & 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), 3.54-3.44 (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); MS (ES) m/z 318 (M+1).

Example 34(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

FFENg 0]
F&WN/
N F |

Selectfluor (0.370 g, 1.04 mmol) was added in portions to a stirred solution of (2E)-3-
dimethylamino-1-[1-(tetrahydro-2 H-pyran-4-yl)-2-trifluoromethyl- 1 H- -imidazol-5-yl]prop-
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N NNXHa 5-Fluoro-4- [2-nethyl- |

-(tetrahydro-2H pyran-4-yl)-1 Himdazol -5-yl]
w@eo7uEin- 2- am ne 20 (50 ng, 180 nol, obtai NECT/FEMN6/001116

7(e)) and 1-(4-bronophenyl)-N, N-di net hyl net hanam ne

(38.6 ng, 180 nol) in dry dioxane (2.3 nL) were purged

with Ar (gas) for 10 mn. 9%d2(dba)3 (8.3 ng, 9 nol),

X-Phos (8.6 ng, 18 nol) and Cs2CO3 (102 ng, 289 nol)

wer e added and Ar (gas) was bubbl ed through the

2- erml 0he (@36mg, RO46 mmpt iobtairted flv@aEkargplaB4@dDin MeEN(2&HLH at 0
he m xture wa

I d.t I ith CH2
°C. dar FRFEEFED S hepmorsStraliGmR ot LS pihoLHES RIded, and the
rmx;ﬂ[r? QI?F € 0\as Hed syl Wik eSlpordEd ﬁﬂva@ﬁ@%ﬁ%}i,wnh 3%
tere V\D 2007/ 040440 PC'IP/ SE2006/ 001116 92
aque@md@mgt (rzetrﬂa) anﬂtmtmcrtexﬂmth/é.‘é{(ﬁu (EﬂDM)b’Shefqra@hc sxtraCtsaNere

iSO R B O Al et W phicl g £2
chréﬁglatoér ERAP, h%{)éﬁelﬁfbAg 11% follovaé Kﬁr’neaﬂ-Efd)Ac) t’g obBid Ble tlﬁe

2 H), 3.06
comgoan(O-I)708553/OI@an3)ll-l) 2 21 2.11 (m 8 H), 1.78

80 (P AR A G il I%%@r SR r a4 e

a I 1.74
H), A lclpzf%:Bl(ﬁ1 % I%/)I %I?Rél 3(E;](Irﬁer%yH %;}?l(sm%lﬁ)n 2 72a2rr156ngn ] I_I%\I e

(m,1HY);/ ~O ~N H 10

5-FElugro-4-[2-met hyl -1 -(tetrahydro-2H pyran-4-yl)-1H
MW&E?’Z‘I%—@%@yHmdi n-2-amne (50 ny, 180 nol,

obt ai ned from Exarrple 7(e)) and 4-[1-(4-

br onophenyl) m)r phol i ne (obtained from Ex I %
Exaelapy(d) agvzqor [ t@errefprio-LH-mrsp- 4&0&%@%@%%)-’

(gas) for 10 mn. Pd2(dba)3 (8.3
imi aZO?éf}r@?’)e%%ff@hos (8.6 ny, 18 mol) and Cs2008 (102
) were added and Ar (g) was bubbl ed
iﬁe m xture for 5 mn prior to heating at +90
NH,The mi xture was allowed to cool, diluted
CH2C12 and filtered through di at omaceous eart h.
nics were washed with water, dried (Na2SO4),
fiplt and concentrated. The crude was purified

The title compound was prepared in accordance with the general method B with the
exception that guanidine carbonate was used. Using (2Z)-3-dimethylamino-2-fluoro-1-[1-
(tetrahydro-2H-pyran-4-yl)-2-trifluoromethyl-1H-imidazol-5-yl]prop-2-en-1-one (0.330 g,
1.0 mmol, obtained from Example 34(c)) and guanidine carbonate (0.45 g, 2.50 mmol).
After purification by flash chromatography (heptane/EtOAc 1:2), the title compound was
obtained (0.170 g, 51 %) as a white solid.

'"H NMR (CDCls, 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 34(e) 5-Fluoro-N-{4-[(4-methylpiperazin-1-yl)sulfonyl]phenyl}-4-[1-(tetrahydro-
2H-pyran-4-yl)-2-(triftuoromethyl)-1H-imidazol-5-yl[pyrimidin-2-amine hydrochloride
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twice by flash silica gel chromatography CHC13/ MeCH
20:1 and Et OAc/ MeOH 40:1 20 20:1 to give 53 ng of the
w0 2ao7e4@arpound (63% . 1H NVR (400 MHz, DMSO dBQT/S8EN&101116

(s, 1 H, 855 (d, 1 H, 7.52 (d, 2 H, 7.33 (d, 1 H),

7.18 (d, 2 H, 505 (m 1 H, 3.80 (m 2 H), 3.54 (t,

4 H, 3.28 (g, 1 H, 3.08 (9, 2 H, 2.53 (s, 3 H,

2.37 (m 2 H, 2.28-2.11 (in, 4 H, 1.78 (m 2 H),

1.26 (d, 3 H; M5 (ES) mz 465 (MO 25 Exanple 36(a)
4-11-(4- Brormphq,nle)/thyl ] morpholine 1~ ~o0 Br WO

2007/ 040440 PO“.T 006/ 001116 93 DI PEA (1.98 n, 11.4

nmd d |ne (398 L, 4.56 Mol ) were added to
m Q@fc@ﬂ or oet hyl ) benzene (Wol man et al. J.
mNSog 943, 99-101) (500 ng, 2.28 nmol) in dry
F X 2.5 nL) and the solution was heated at +60 C for
he mxture was allowed to cool, concentrated
§nd q)ut ed in CH2Cl12. The organics were 5 washed by
e and wa SHA
hefBleiommmei Lo BegHA FharsHeh e 00S Bperphab B S fbe
33@ @Gmgts-ﬂﬂdrbmh{ﬁié (eg%ﬁy&‘blzz.H )-2&irilvBorhethyl$-1H)imidazol-5-
ylpyrippidingd-gmi ,@;3 meH)- 1(()(1mgzpl,(cd)talgeq,§mm%'gal(ngg'_94|@)2 nc? 1 §(4-

I B
0.090 llnn(oﬁ)g Itlfﬂeéi;ya:ia&fd:h@ﬁt—l@ y(im;mufd wyels obthlheid (i 8l augp P4 %o)\aftpr purification
by BB D GG VPO B0 oy SRRy dsgrhlprid.fie e

contpoullil §a< Bleparell hd Qaebfdah@e wm@mrgeﬁ&a ﬂaétheé@ ng, 180 nol,
obt ai ned from Exanple 7(e)) and 1-

'H NMR @Mﬂ@d@ A9 VA 10s08elpt 6l lnlé) aewﬂ a(s,riefd) Be&F s EXENFHY (d, 7
= SN D, QL HAAL By b 700 Griter) BSCRG N T8 O
2 HYP1 1736 R0S K 3870939 14, F1R))3 8% 23 (m, 2 H), 3.16-3.08 (m, 2 H),
2.73 (s, 3 H), 2.68-2.59 (m, 2 H), 2.20-2.10 (m, 2 H), 1.97-1.90 (m, 2 H); MS (ES) m/z
570 (M+1).

Example 35
N-{4-[(Dimethylamino)methyl]phenyl}-5-fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-
4-yl)-1H-imidazol-5-yljpyrimidin-2-amine

F~ -

N
N )\ l

7’NQ

5-Fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine
(50 mg, 180 pmol, obtained from 7(e)) and 1-(4-bromophenyl)-N,N-dimethylmethanamine
(38.6 mg, 180 pumol) in dry dioxane (2.3 mL) were purged with Ar (gas) for 10 min.
Pd,(dba)s (8.3 mg, 9 pmol), X-Phos (8.6 mg, 18 umol) and Cs,CO5 (102 mg, 289 pmol)
were added and Ar (gas) was bubbled through the mixture for 5 min prior to heating at +90
°C for 47 h. The mixture was allowed to cool, diluted with CH,Cl, and filtered through

diatomaceous earth. The organics were washed with water, dried (Na;SOy), filtered and
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Cs2C38 (102 ing, 289 nol) were added and Ar (g) was

bubbl ed through the m xture for 5 mn prior to
wheaviomgs@t +90 C for 51 h. The m xture was al POWSER0DE001116

cool, diluted with 20 CH2C12 and filtered through

di at omaceous earth. The organics were washed with

water, dried (Na2SO4), fil%ered and concentrated. The

crude was purified by flash silica gel chronatography

CHC13/ MeOH 9:1- 3:1 to give 40 ng (51%. 1H NWR (600
conddntrateEOBIYrude Wa3Mhrifdd by ﬂ(d);h s1]7ic€’|5i|)§el @Hron&tczgaph?i_(;HC](aMeOH 9:1

521 m 1 3.9 (m2 , 3.52

-41%glie$9mgé5&%)(m 2 H, 3.25 (m 2 H, 3.19 (t, 2 H,
'H I%M%@ 65141(15 ’DﬁSU)df)]EQ%Q &, F1|)L1)? 8@6@21 H} 1531(@9&4);734@ 1 H),
7.18/@, 2(151)75 oaonADHmﬂ%(mada Gdﬁj(sﬁz )345 %&arﬂpﬂb 253((&)3 121) 2.21-

o bR A e B -5, B DL

mol ) were added to 1-brono- 4-(1- chloroethyl)benzene
(Wolman et al. J. Chem Soc. 1943, 99-101) (500 ny,
Examplg36 mmol) in dry MeCN (2.5 nL) and the sol ution was

srifigh ey iR oy do e AETH MRS
molpholin-4-gleehylypheryl]pyzbhidin-2eangine0 L, 1.48 nmol) and
DI PEA (500 pL, 2.87 nmol) were added and the m xture
s heated f further 27 h. After cooling and
crude was diluted wth CH2Cl12. The
~Q re Rna:%ed wth water, brine and water,
N}/(Ni ed O (Na2SO4), filtered and concentrat ed to give
(87% of the desired product. H NVR (400 MHz,

6) 8 7.47 (m 2 H), 7.24 (m 2 , 3.22 (q, 1
, 3.04 (m 2 H, 2296 (m 2 , 1880§73umtet
-Fl-tbo;ro-&—[@iine(thb{l 13(teyghy - QI-Esyramélzyl}zl@IﬁmQa oy rimidin-2- -amine

(OB PR 5k g Erpple N ST pyr an- 4-y1 ) -1 1

brofHoQRé@fl ety %hﬂo rp¥olide (o%tamed from Example 36(a)) (48 7 mg, 180 umol) in dry
r phol'i n- I'et hyl ). hen fyr| md g
dloxaqe @3 mLNNNte RuFged - qurﬁnag/’ﬁz(dba)a (83 mg, 9 umol), X-

Phq_sl_((g %tnééz oﬁﬁ@o’lﬁﬁ&s{;é@ g‘{ %g,1289 #l’nol) were added and Ar (g) was
bubbled through the mixture for 5 min prior to heating at +90 °C for 45 h. The mixture was
allowed to cool, diluted with CH,Cl, and filtered through diatomaceous earth. The organics
were washed with water, dried (N2;SOy), filtered and concentrated. The crude was purified
twice by flash silica gel chromatography CHCl/MeOH 20:1 and EtOAc/MeOH 40:1 -
20:1 to give 53 mg of the title compound (63%).

'H NMR (400 MHz, DMSO-ds) 6 9.51 (s, 1 H), 8.55 (d, 1 H), 7.52 (d, 2 H), 7.33 (d, 1 H),
7.18 (d, 2 H), 5.05 (m, 1 H), 3.80 (m, 2 H), 3.54 (t, 4 H), 3.28 (g, 1 H), 3.08 (t, 2 H), 2.53
(s, 3 H), 2.37 (m, 2 H), 2.28-2.11 (m, 4 H), 1.78 (m, 2 H), 1.26 (d, 3 H); MS (ES) m/z 465
(M-1).

Example 36(a) 4-[1-(4-Bromophenyl)ethyl]morpholine

N
Br/©/l\ k/O
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(50 mg, 180 nol, obtained from Exanple 7(e)) and

4-[2-(4 20 bronophenyl)ethyl]norpholine (King et al.
waedo7/okmse . 2005, 46, 1471-1474) (48.7 ng, 180PCTYBE2006/001116

dry dioxane (2.3 nL) were purged with At (gas) for 10

mn. Pd2(dba)3 (8.3 ng, 9 nol), X-Phos (8.6 ng, 18

mol ) and Cs2CO8 (102 ng, 2893 nol) were added and Ar

(g) was bubbled through the m xture for 5 mn prior

to heating at +90 C for 72 h. The m xture was all owed
DIREA €028 mLdlil 1 .dnadovandmOHhGlige 398 i, H156 madol) mreoaigided to 1-

broffge b ep1ogu PREEESEs W SolFRe o et g dit-acei D) o me
2.28 bdiflg) in \%m (2. eurhyanfl kirssdludioh ivied hegkd efhweane Rg72RNYhe
Et OAc/ Mb 20:1- 5:1, the residue was WD 2007/ 040440

mixnaeves2008e0®IcrPb contsniaied and didntpdince i3 e organics e

wa§h|35 63Ul t%lil{e:céﬁtdh Rtk @%%p%‘ﬁ,ﬁ%lté?&ﬂ@é&’&%%ﬁ%& ghR 616

)Zlbﬁ&dﬁ)re&pﬂndﬁat(s 1 H), 853 (d 1H, 7.46 (d,

2 0
IH%WM% Mgy 3150 Mﬁb Fasdui. 2 g T hat 13 a1
, ; + H)
H)Zéji% (frr%% ﬁ)’é 2 ﬁ?’ (ﬁr} 2 71@ (tDrzn4 (% 3}{1071) ﬁv'g/ss (]%Sr:)g%l/z 220A%2 gWM 4.
Exanpl e 39
E N-hff- t hyl sul fonyl ) phenyl ]-4-[2-nmethyl -1-(tetrahydro
X20PsYr an- 4-yl ) - 1H 10 i m dazol - 5-yl ] pyri ni di n- 2- ani ne
N—[Q (1l&ke/tldﬁpl-y@ethﬂ)lﬂldﬂyl’]M-ﬂﬁ]ﬁroﬁh-@l-indtllﬁ-lcgeﬂi)ﬁhlﬁﬁ‘ovﬁli-pyran-4-
pared in accordance with the general nmethod E using
yl)ﬂ}{—gmdﬁgq myylpyrimidin-2-amine
- (tetrahydro-2H pyran-4-yl)-1Him dazol - 5-yl ] pyri m din
Zj;—a ne (obtdined from Exanple 39(a)) (60.4 ny,
1- ]E{ﬂ)rm 4- (et hyl sul fonyl ) benzene (54.8
nol ), Cs2CO3 (152 ng, 0.466 nmol),
(dba)HB (5 ng, 0.006 nmol) and X-Phos (7 ng, 0.012
rmo to give the title conpound (48 ng, 50% . 1H NMR
(4 MHz, CDC13) 8 ppm 8.43 (d, J=5.3 Hz, 1 H 7.96
(s, 1 H 7.78 - 7.88 (m 4 H) 7.43 (s, 1 H 7.02 (d,
5- Fhﬂﬁo& [IEIZmet]llyH (t'étrdl%/dro-BH%rz(mZt-y]D THiY- nﬂld@;ﬂol{ﬁyil,]p}&nﬂldlm& -amine

(50(1‘§g, 1§0Hﬁm(§ (ggame(gﬁg@ F(Xﬁ{np§ Z_@)) fng% f gfll)r egy}_l%t]érl]azetldme
(obtained from Example 37(a)) (43.3 mg, 180 pmol) in dry dioxane (2.3 mL) were purged
with Ar (gas) for 10 min. Pdy(dba)s (8.3 mg, 9 pmol), X-Phos (8.6 mg, 18 umol) and
Cs,COs (102 mg, 289 umol) were added and Ar (g) was bubbled through the mixture for 5
min prior to heating at +90 °C for 51 h. The mixture was allowed to cool, diluted with

CH,Cl, and filtered through diatomaceous earth. The organics were washed with water,
dried (Na,SO,), filtered and concentrated. The crude was purified by flash silica gel
chromatography CHCl3/MeOH 9:1- 3:1 to give 40 mg (51%)).

'H NMR (600 MHz, CDsOD) & 8.39 (d, 1 H), 7.55 (d, 2 H), 7.42 (d, 1 H), 7.26 (d, 2 H),
5.21 (m, 1 H), 3.91 (m 2 H), 3.52 (m, 1 H), 3.41 (m, 2 H), 3.25 (m, 2 H), 3.19 (t, 2 H), 2.61
(s, 3 H), 2.34 (m, 2 H), 2.11 (quintet, 2 H), 1.86 (m, 2 H), 1.27 (d, 3 H); MS (ES) n/z 435
(M-1).
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20 Hz, 2 H; M5 (ESI) mz 414 (M+ 1). Exanple 39(a)
4-[2-Met hyl -1 - (tetrahydro-2Hpyran-4 yl)-
woRiomogaaol - 5- yl ] pyrim din-2-am ne ~N NNH2  OPAQNISE2006/001116
2007/ 040440 PCT/ SE2006/ 001116 96 (2E)-3 .
-Di mret hyl am no- | -[2-nethyl- |
-(tetrahydro- 2H pyran-4-yl ) 94H i m dazol - 5-yl ] pr op-
2-en-|-one (described within WO 2005101997) (1.824 g,
6.925 mmol ) and guani dine carbonate (3.12 g, 17.31
Exampe 37(mer e dilsSlo{4BebniaphenBefBilja2etidime) and MeONa (1.50
g, 27.70 mmmol) was added. The m xture was heated at
+125C [0i | bath tenperature) for 20 s hours. Saturated
S RO\mL) was added and the m xture was extracted
A CH2 (3x30 nL). Drying (Na2SO4), filtration
Brang concentratl on gave a crude product which was

prfh {{ bER2 f RTINS g%é%%%ﬂ addid ingiforomo-
4 (E éﬁlgrd\:éﬁ?ﬂ)bé}%ﬁ@éxy@olﬂweﬁa% éﬂegq %%5 g%ﬁg',@g §041H%5(70 md 2.28

J=5.3 Hz
mmpl)) ig doy) C2~H)245 m3) dut] the sdlubon waShddted & -HAP °B.f8474 h 3\/1514

azek@?%é (%@ rHin A@Or&ﬂxgﬁ '&@gﬁ%f gr?cﬁ%&gr%kgt%ngsgr }3 g‘e hours even more

azemmé(moawyammbgam DIPEA (sd)o ﬁ]y | 4. ortkd D@ ERE labiadtr dnd +HE
| -1-(tetrahydro-2H pyran-

Hﬂ’ﬁl“%mas eptedroy gAuithes 271 Agter mqﬂmg apd geriogatrationthe cride-Nag

dlldtedswnh\rCH\b ”N'lehorgﬁ -lipsewgﬂe%e}%h&?\?ﬁﬁ’ gﬂ% T, oI ngarni%[a%e dnera

accor dance Wlt € genera

(Nap®@h)yfiltdred tret combgrdratedAbiepierdsin -nélg 587%)1:J|ﬂ-thd’ﬂd§ﬁé@br05udt| Ip

g Mﬁigq\@(;{w& §3% P41l 2,75 (%', §55% R H) 3.04 (m, 2

H), 2:96((#a, oo, I B

sy ha T e 550 S5 * TE N ERg i a hs)
Cs2CB (162 ng, 0.498 nmol), Pd2(dba)3 (6 mg, 0.006

Exmplebsand X-Phos (7 ng, 0.013 mmol) to give the title

npound
5-Fluoro-4- -[2-methyl-1-(tetrahydro-2H-pyran-4-y1)-1H-imid azol-5-yI]-N-[4-(2-

morpholin-4-ylethyl)phenyl]pyrimidin-2-amine

er NJ

O
5-F1uoro—4—[2-methyl-1-(tetrahydro-ZH—pyran—4-y1)—1H—imidazol—5-yl]pyrimidin-2-amine
(50 mg, 180 umol, obtained from Example 7(e)) and 4-[2-(4-
bromophenyl)ethylJmorpholine (King et al. Tet. Lett. 2005, 46, 147 1-1474) (48.7 mg, 180
pmol) in dry dioxane (2.3 mL) were purged with Ar (gas) for 10 min. Pdy(dba); (8.3 mg, 9
umol), X-Phos (8.6 mg, 18 pmol) and Cs,CO; (102 mg, 289 umol) were added and Ar (g)
was bubbled through the mixture for 5 min prior to heating at +90 °C for 72 h. The mixture
was allowed to cool, diluted with CH,Cl, and filtered through diatomaceous earth. The
organics were washed with water, dried (N a280y), filtered and concentrated. The crude

was purified by flash silica gel chromatography EtOAc/MeOH 20:1- 5:1, the residue was
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54 ng, 43%. 'H NMR (400 MHz, CDC13) S ppm 8.42 (d,

=5 1H 7.89 (s, 1 H 7.75 - 7.81 (m 2 H

=8.8 Hz, 2 H 7.41 (s, | H) 7.00 (dpCc1msB2086/001116

, 1 H 512 - 5.26 (m 1 H 4.05 25 (dd,J=11.6, 4.3

, 2 H 3.24 - 3.36 (m2H)3.02(s,4H)2.61 (s, 3 H)

37 - 2253 (m 6 H 2.249s, 3 H 1.85 (dd, J=12.1,

.8 Hz, 2 H; M5 (ESI) mz 498 (M+ 1). WD 2007/040440
PCT/ SE2006/ 001116 97 Exanpl e 41

dlssb}védln{ (CHCME&lhﬁliﬁrerdehr@ﬁglmhghtw packebglass it eng tnedntitedrio give

I-I&étetrahyd:@- gk

41 rp&ia%‘ihc lg compeinddtda)ol - 5-yI 1 pyrinidin-2-amine 0 N N

g mﬂ%@@/{ﬁz Bﬁﬁb‘t § 9919'(9QUH51 S%S(dpt enay. @@I(d n H 733 (d, 1 H),

accoraance wt e general net E usi

7 1 D508 (rod T HWASBE Ty B (s ARD) sm(r,,shg@hz&ls (5201} 353

s, %ﬁg?p‘fye(nnéé(}gn}Wffl(“%ﬁgrgg%gghzzgégl) %@%ﬁ& DI g‘ggfi)am e’

(M4(1qescr| bed in WD 2003004472) (70.4 ng, 0.249 nmmol),
C§2C8 (162 ngy, 0.497 mol), Pd2(dba)3 (6 ng, 0.006
nmmol ) and X-Phos (7 ng, 0.012 mmvl) to give the title

nd (42 ng, 10 37%. 1H NWMR (400 MHz, CDC13) S

Exai®aYoe (4 J25.3 k. 1 H) 7.69 (s, 1 H 7.62 (d.

N—[J{Me%ﬁhllfongfl)phexﬁyl]s&[z -mietig-1-(tetr 3hygro2 F-py ah-4-ybpl 13-

27 (m 1 H 4.01 (dd, J11.5, 4.4

lmlfi&zolﬁ @PYSIM"{'% -amingy 3 16 . 3.32 (m 2 H) 2.60 (s, 3
H) 2.33- 2.53 (m 6 H 2.31 (s, 3 H 1.84 (dd,

~3, 2. 2 H; M5 (ESI) mz 462 (M+ 1). 15

o% oy

N (tetrahydro-2H pyran-4-yl)-1Hi m dazol -5

- N-[H4 (mor phol i n- 4-

yl yethyl ) phenyl ] pyrim din-2-amine JLNC N NNH ~)o

20Thg title conmpound was prepared in accordance with
t he general nethod E using 4-[2-

Themdyompoutd etas plepaiied iRhbcpydaace witly He- gererahindthed E-16ing] 4-2-

me g/{- En(%lcrghydro T}P pyrgr?—i-y% {% imidazol-5-yl]pyrimidin-2-amine (obtained from
Example 39(a)) (60.4 mg, 0.233 mmol), 1-bromo-4-(methylsulfonyl)benzene (54.8 mg,
0.233 mmol), Cs;CO;3 (152 mg, 0.466 mmol), Pdx(dba)s (5 mg, 0.006 mmol) and X-Phos (7
mg, 0.012 mmol) to give the title compound (48 mg, 50%).

'H NMR (400 MHz, CDCl3) & ppm 8.43 (d, J=5.3 Hz, 1 H) 7.96 (s, 1 H) 7.78 - 7.88 (m, 4
H) 7.43 (s, 1 H) 7.02 (d, J=5.3 Hz, 1 H) 5.12 - 5.24 (m, 1 H) 4.04 (dd, /=11.5, 4.4 Hz, 2 H)
3.24 - 3.34 (m, 2 H) 3.04 (s, 3 H) 2.61 (s, 3 H) 2.39 - 2.53 (m, 2 H) 1.85 (dd, /=12.4,2.8
Hz, 2 H); MS (ESI) m/z 414 (M + 1).

U'IL:

Example 39(a) 4-[2-Methyl-1-(tetrahydro-2H-pyran-4-yl)- 1 H-imidazol-5-
yl]pyrimidin-2-amine
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0. 254 mmol, obtai ned Exanple 39(a)),

4- (4- br onobenzyl ) nor pholine (65.0 ng, 0.254 mol),
W@sRTOB4¢A65 ng, 0.508 nmmol ), Pd2(dba)3 (6 ng, POI/SEM06/001116
mmol ) and X-Phos (7 ng, 0.013 nmol) to give the title

conpound (24 ng, 21 % . WD 2007/ 040440

PCT/ SE2006/ 001116 98 1H NWVR6 (400 MHz, CDC13) S ppm

829(d J=5.3 Hz, 1 H 7.42 (d, J--8.3 Hz, 2 H 7.31
7.19 (d, J=7.8 Hz, 2 H 6.83 (d, J=5.3 Hz, 1

2 H
(2E])+)3—151nl€6hylar51n281 [RamethyH] - (@tr&l&iyc(rddﬂ piﬁén—l-yﬂi) 1H4mﬁialzBl—5 ?l]prOp—

—egpl '_Bnegg%s&nﬁeés w@Slp')Wé 2@'@5 130 1;82)2(51 S(Z%g}_% 9§§ (ééandl @agghne

carlfoBated 3HR ¢l 1781 hdfol) %ﬂe?dlé’soh%d% FBuGH 1 mMPadERbONTI(Z.50 ¢,
435 (M + 1). 5 Exanple
277 {nzlq%wmddpd (El@tmlamy@wes Ieatquhat a2 5°G (o) 1- tbth tempetanoe)-Br 20

hougy’ St NERL 0l acdhanst o wes qraied it G Cl
(3x3rO 3 D (H\lelz$©4)Cﬁllfiﬁﬁbkﬂ§hdl‘@ﬁlc£Htﬁﬁ6ﬁ 8alvd NcrBgEROARAShhich was
with the general nethod E using 4-[2-
Purlﬂ.ﬁfirbwﬂalsh ghremamwm (QHla@iy/&N@OH 2§11)->1&:1 m Hat)pto-afkoyd 3 polid
/qln 2-amne (66.5 ng, 0.256 nmmol, obtained
%(an‘p Ve 39(a)), 4-[(4- brormphenyl )sul fonyl ] mor phol i ne

'H Hz0CBE 1 e =
I;gg{%glk?gg\g (ZG ﬁ)mgdn%&%ﬁgﬁ and 5( Pho 3ﬂ751 %m@ T 53Hz,

1 HjrpggBy- 5 (gnleﬂ)tﬁ% {si 2 0 4cloriddutrl 1 (638.5rHg, 2211)3@44@54@1 2 H)

26@“?%@?%043%5%&4?&1%1?&95@83 4?&‘?“54%@%1»@/“%0@4%4
(s, 1 H 7.45 (s, 1 H 7.03 (d, J=5.3 Hz, .10 -
1 H 4 09(dd, J=11.5,4.4 H, 2 H) 369- 3. 80

EX“('W‘% "Lni) 3.30 - 3.41 (m2H)2.94-3.07(m 4 2.63 (s,

N—{ﬁ-b[@-mtlﬁfé%ipe?azﬁgl-( suﬁoﬁi)llghlfi?l} &é?éfrrrngvflﬁ( Aei aﬁty?go-%g]-pyran-

4'Y{)ﬂﬂ-mlﬂezﬂdtyﬂpmm)qmﬁeammen 1-yl]
sul fonyl } phenyl ) <4-[2- met hyl - 1- (t et r ahydr o-
2H pyran-4-y{) - ﬁl m dazol - 5-yl ] pyri m di n-2-am ne

The title compound was prepared in accordance with the general method E using 4-[2-
methyl-1-(tetrahydro-2 H-pyran-4-y1)-1 H-imidazol-5-yllpyrimidin-2-amine (64.6 mg,
0.249 mmol, obtained Example 39(a)), 1-[(4-bromophenyl)sulfonyl]-4-methylpiperazine
(described in WO 2003004472) (79.5 mg, 0.249 mmol), Cs,CO; (162 mg, 0.498 mmol),
Pdy(dba); (6 mg, 0.006 mmol) and X-Phos (7 mg, 0.013 mmol) to give the title compound
(54 mg, 43%).

'H NMR (400 MHz, CDCls) & ppm 8.42 (d, /=5.3 Hz, 1 H) 7.89 (5, 1 H) 7.75 - 7.81 (m, 2
H) 7.65 (d, J=8.8 Hz, 2 H) 7.41 (s, 1 H) 7.00 (d, /=5.3 Hz, 1 H) 5.12 - 5.26 (m, 1 H) 4.05
(dd, J=11.6,4.3 Hz, 2 H) 3.24 - 3.36 (m, 2 H) 3.02 (s, 4 H) 2.61 (s, 3 H) 2.37 - 2.53 (m, 6
H) 2.24 (s, 3 H) 1.85 (dd, J=12.1, 2.8 Hz, 2 H); MS (ESI) m/z 498 (M + 1).
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N-"-" O OS~ N/ I \% N-"-NN~)O W 2007/ 040440
PCT/ SE2006/ 001116 99 The title conpound was prepared

w0 poogoer@ance with the general nethod E usi ngPdF/pR2006/001116
met hyl - |
- (tetrahydro-2H pyran-4-yl)-1Him dazol -5-yl ] pyrim din
-2-amne (76.0 ng, O0.293 rAibl, obtained from Exanpl e
39(a)), 1-[(4-bronmophenyl)sul fonyl]-4-(2-
nmet hoxyet hyl ) pi perazi ne (106.5 ng, 0.293 mol,

Exadiplagned from Exanpl e 44(a)), CS2CO8 5 (191 ng, 0.586

N-{‘g:r[?‘?I @ﬂ]%g)?rb a?é?l é{)&gﬁwﬂgngg‘{qyﬁ%—%ﬁﬂﬁigiﬁw(ﬂf%
pyr;ﬁ" 4§Wéﬁ4igﬁd§%¥~5 ﬁi@%ﬁﬁlﬂﬁl—@-ﬁmﬁe 43 (d, J=5.3 Hz,

d, J=8.8 Hz, 2H)742
(s 1H)7O J53Hz 1I—|)514-525(m1|—|)

X d
/%;@T% N43(t J=5. 3Hz, 2H) 3. 26-3. 37(m 5H) 3. 05
262(3 3H) 10 2.55 (q, J=5.5 Hz, 6 H) 2.40

3 (m 2 H 1.86 (dd, J12.3, 2.7 Hz, 2 H); M
SI) mz 542 (M+ 1). Exanple 44(a)

#- Br onophenyl ) sul f onyl J- 4- (2- net hoxyet hyl ) pi per azi

'Ihe{/ﬁ%e ogg)%ugd 8)\9 Rreggeél in &lcbidhnce w1tﬂ'ﬁ1e-géﬁerﬁf ﬁl%:tﬁo&: E'HQ&% r3@[2—

pr pare ccordance wth e ‘genera
meth§i- Ntettalbides Hepyzan4 si)- f iyl dagdlt Oy lilsleing@id2-aming, (64) ) 7@

oo S g AL PR BEN G d y gpces

in \176527%'_?0644@@) {*fb‘a mgtapé@) mﬁlogpmzé@ltmz &56@ 49mnn£b1)L|Pd2(dba)3 6

mg( QOO(Smmol)andQ(fhos (ﬂ mg Ozolazm(nal) tg gweshertzﬂe @mn)mmql/éu mg,
370 SI) mz 364 (M+ 1). Exanple 45
{4-[ (4-1sopropyl pi perazi n-1-yl)sul fonyl ] phenyl }-4-[2
' NVBk 0o NG €DCRYBPhar £38 (d, J=5.3 Hz, 1 H) 7.69 (s, 1 H) 7.62 (d, J=8.6 Hz,

2 H)7.33 - 7.42 (m, 3 H) 6.94 (d, J=5.3 Hz, 1 H) 5.17 - 5.27 (m, 1 H) 4.01 (dd, J=11.5, 4.4
Hz, 2 H) 3.64 (s, 4 H) 3.16 - 3.32 (m, 2 H) 2.60 (s, 3 H) 2.33 - 2.53 (m, 6 H) 2.31 (s, 3 H)
1.84 (dd, J=12.3, 2.7 Hz, 2 H); MS (ESI) m/z 462 (M + 1).

Example 42
4-[2-Methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-imidazol-5-yl]-N-[4-(morpholin-4-
ylmethyl)phenyl]pyrimidin-2-amine

AL

0]

The title compound was prepared in accordance with the general method E using 4-[2-
methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-yl]pyrimidin-2-amine (65.8 mg,
0.254 mmol, obtained Example 39(a)), 4-(4-bromobenzyl)morpholine (65.0 mg, 0.254
mmol), Cs,CO; (165 mg, 0.508 mmol), Pdy(dba)s (6 mg, 0.006 mmol) and X-Phos (7 mg,
0.013 mmol) to give the title compound (24 mg, 21%).
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pyran-4-yl)-1Him dazol -5-yl] pyrimdin-2-amne N ~
C~-- NSO ~// NH N- 25 0 WO 2007/040440

weOn/8ERAO6/ 001116 100 The title conmpound wasPET/ERAPEE1116
in accordance with the general nethod E using 4-[2-
met hyl -1 - (t et rahydro-2H pyran-4-yl)-1Him dazol -5-yl ] p
yrimdin-2-amne (72.4 ng, 98.279 mmol, obtained from
Exanpl e 39(a)), 1-[(4-bronmophenyl)sul fonyl]-4-
i sopropyl pi perazine (prepared as described in Exanpl e

"H28dR (QWWm@D%)zmanXd ﬁs@sﬁ@@i{m&@ d) /=3 I-Q 55% 7.31 (s,

2 fRhsa. s S B ke B e Hbﬁ«@é?%dzsé'sgqﬁi) { St 116
430, YR 15903, M;lzm ACg?%?sb ;g, AT ?34%1@1116%?? dzlsﬂz_s 3 2)95 2.42

(il H) PIYPY 3(55(m 2 H5)1.76 012, .q:euz 3254 Hz 1), MSYES]) btz 435025 1),
(m 1 H 4.07 (dd, J=11.5 4.4 Hz, 2 H 3.27 - 3.38
(m 2 H 302(s, 4H 2.64-2.71(m 1H 2.62 (s, 3

Exi@phd.55 - 2 61 (m 4 H 241 - 2.54 (m 2 9

.86(dd. J12. 4, 2. 8Hz, 2H) 0. 99(d, J==6.6 Hz, 6 H): M
4- [% §lyln1‘ éte@zbymw—lr)yrarﬁﬂmaaw—mﬂqml- ~y1]-N-[4- ~(morpholin-4-

yls&ﬁ&r&éflﬁreﬂmwwﬂ ?Lﬁrﬂ‘?x@yl ] - 4-i sopropyl pi perazine N-

Ttie conmpound was prepared in

accor dance Mﬁrﬁ\ he general nethod F using 4-
bronnbenzeﬁQSuLﬁtnyl chloride (272.5 ng, 1.067 mol)
opy!l pi perazine (136.7 ngy, 1.067 mmol) to
/%r- tl e conpound (360 ng, 97% . 1H NWVR (400

N cbc13) 6 ppm7.64 - 7.70 (m 2 H) 7.59 - 7.64 (m

%302(5 4 H 2.64- 272 (m 1H 2.55- 2.63
( 94 H 1.00 (d, J=6.6 Hz, 6 H; M5 (ESI) mz 348 (M

Th ST S Pregied iy theoriomessyith emspmpl mpibodFdsing 4 8-
methyl-1 (RrbHyde @Y HOR kil 1) 1 H-imidazol-5-yl]pyrimidin-2-amine (66.5 mg,
0.256 mmol, obtained Example 39(a)), 4-[(4-bromophenyl)sulfonylJmorpholine (78.5 mg,
0.256 mmol), Cs,CO; (167 mg, 0.513 mmol), Pd(dba)s (6 mg, 0.006 mmol) and X-Phos (7
mg, 0.013 mmol) to give the title compound (30 mg, 24%).
'H NMR (400 MHz, CDCls) 6 ppm 8.44 (d, J=5.3 Hz, 1 H) 7.83 (d, J=8.8 Hz, 2 H) 7.69
(d, /=8.8 Hz, 2 H) 7.64 (s, 1 H) 7.45 (s, 1 H) 7.03 (d, /=5.3 Hz, 1 H) 5.10 - 5.24 (m, 1 H)
4.09 (dd, J=11.5, 4.4 Hz, 2 H) 3.69 - 3.80 (m, 4 H) 3.30 - 3.41 (m, 2 H) 2.94 - 3.07 (m, 4
H) 2.63 (s, 3 H) 2.44 - 2.59 (m, 2 H) 1.87 (dd, J=12.4, 2.8 Hz, 2 H); MS (ESI) m/z 485 M
+1).

Example 44
N-(4-{[4-(2-Methoxyethyl)piperazin-l-yl]sulfonyl}phenyl)-4-[2-methyl-1-(tetrahydro—
2H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine
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yl sul fonyl ) phenyl] pyrimdin-2-amne 11 ~-N O 40 \N SO
N~V Il N\ ~NH 25 W 2007/ 040440
weOn/8ERAO6/ 001116 101 The title conmpound wasPET/ERAPEE1116
in accordance with the general nethod E using 4-[2-
met hyl -1 - (t et rahydro-2H pyran-4-yl)-1Him dazol -5-yl ] p
yrimdin-2-amne (62.4 ng, 99.241 mol, obtained from
Exanpl e 39(a)), 1-[(4-bronmophenyl)sul fonyl]pyrrolidine
(69.8 ny, 0.241 mmol), Cs2CAB (156.8 ng, 0.481 mmol),
TheRiR(cdhmpBnd FasprepBed Btacovmibiceanith ie gedivalandtiiod nsdg @4[2-

e oty LT gy byiN A rep e e TR

0. 29(35mnﬂal 'dbta?neﬁﬁ)rom Exﬁﬁpl(a @%ﬁ) lfﬂl4—Eroﬁ?opﬁ§ngl)1sul|anyT]—ﬂ@J( d,

methoweﬂwl)pg)em;zmef{l%S g, 8893 m(mg ehtaiged fom agg)le( 4@n, ¢52C03

(B 55l T D SR R
glv?&%L{Ieﬁba?ﬁFﬁwgpfg gizgoﬁ nmet hyl -1 -(tetra

H AN A0 L) § D08 434ldaod F5. § P Ters Gl i ) .66
i ?‘-i'ﬁts?%)zbz ﬁg%% Li' Iglj’"?‘@i%&’% S@ﬁz 3% '\fk 14\ Nz%(\gm LﬁPE@% (d,

e’ to ared”in’ac ordance
J=1aenaidiz, B &, . hHz 4 H23.26 - 3.37 (m, 5 H) 3.05 (s, 4 H) 2.62 (s, 3 H)

25550 Ve i SR 1508, ) T (o 2 Tofs A FheRs R
542%mrm e 39(a)), 4-brono-N (1-nethyl piperidin-4

benzenesul f onani de (obtai ned from Exanpl e 47(a))
91 9 ng, 0.276 mmol ), Cs2CO3 (179 7 ng, 0.552 mmol),

¥ (PR So e dina: e?%af&%%%@%’z’%m
%22‘@%%‘”332%"%2 O

The title compound was prepared in accordance with the general method F using 4-
bromobenzenesulfonyl chloride (201.7 mg, 0.789 mmol) and 1-(2-
methoxyethyl)piperazine (113.8 mg, 0.789 mmol) to give the title compound (277 mg,
97%).

'H NMR (400 MHz, CDCl3) 8 ppm 7.64 - 7.69 (m, 2 H) 7.57 - 7.62 (m, 2 H) 3.47 (t, J=5.2
Hz, 2 H) 3.30 (s, 3 H) 3.08 (s, 4 H) 2.62 (d, J=4.8 Hz, 6 H); MS (ESI) m/z 364 (M + 1).

Example 45
N-{4-[(4-Isopropylpiperazin-1-yl)sulfonyl]phenyl}-4-[2-methyl-1-(tetrahydro-2 H-
pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine
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1 H 7.04 (d, J=5.3 Hz, 1 H 512 - 524 (m 1H 4.10

(dd, J=11.6, 4.5 Hz, 2 H 3.34 (t, J=11. 1 Hz, 2 H)
W@2000040480 2 H) 2.62 - 2.6 8 (m 4 H 2.5 3 (dBCT/SE2006/001116

12.6, 4.5 Hz, 4 H 2.45 (s, 3 H 2.02 (s, 3 H 1.88

(dd, J=12.9, 3.3 Hz, 2 H) sone overlap of protons; M5
(ESI) mz 512 25 (M+ 1). MO 2007/ 040440 .
PCT/ SE2006/ 001116 102 Exanple 47(a)

4- Brono- N- ( 1- net hyl pi peri din-4 yl)benzenesul f onam de

The@tl compBindes prepdred hoavperdastbewaith fhe gpmrﬂdnéthod E using 4-[2-
accordance with the g

ety oA SR B ST 200 IR gy Fpie s e
0.2 mbr, %Btaaﬁéhﬁo?ﬁkﬁhﬂe@ég? mg% éro&rﬁ:%héymulf&lyﬁ&ﬁ mol )

to give t tl e cohpoun 400
isopvbizylpiPDEdiBs (Bemped 45, degcribed 117Exr(mple 458))(97.0a0, 0.27' 96@nek}a

cs:Gobh 8(3 Olmg ﬁs%ﬁﬁdﬂ(ﬂb’%ﬂ% (dbg r;lﬂuih} aB Kphck ég%k%ho 014

mmag téiivd t14e4nﬁe émﬁ;%uﬁmszmgbzmys (ESI) mz 334 (M+ 1).

T NMRCIOD AN CIX Dok S eidad=11 1) BB ATy 17181 (m, 2H) 7.72 5, 1
[1-4-12. et t

D87 R VB HE 20D ¥ G LD S GRS B 1D 514525 G 149 407

(ddQ'=N1|'5t ﬁ AThg 2tH)t3 27 cswrrs@mnmm/as)ms SPH) 2641 0.7aqann dBrXE (s, 3
€ gener al

H) :”’bfméﬁ h9|61|(m€ éa)r%yu% 64 QH?pI;lP éﬁdd%u T%%M §ia2 5D 922y f6-6
HZ%EWSGE%%?%% @p3-19. My,  0.204 innol, obtained from

1-[ (4- bronophenyl ) sul fonyl ] -4-nmethyl -1, 4- diazepane

(a ribed (n WO 2003004 75. 6 nmol ),
Ex%@t%%gf 199. g'%@’”@%’%ﬁym - gd?e”&%” P"(ré’Z’ﬁ% 0. 005
mol ) and X-Phos (6 ng, 0.010 mml) to give the title
corrpougrd/\( ng, 15%. 20 'H NWR (400 MHz, CDC13) 8
ppm8 3 J=5.3 Hz, 1 H 7.69 - 7.81 (m 4 H 7.61
7.44 (s, 1 H 7.02 (d, J=5.3 Hz, 1 H) 5.12 -
(cvn 1 H 4.08 (dd, J=11.6, 4.5 Hz, 2 H 3.27 -
Br (m6|—|)264-273(m4|—|)263(s 3H)244
-257(m2|—|)238(s 3 H 82 - 1.94 4 H;
Theviilq Eespoundl avas prepaigd i ggcordance w1th the general me od F using 4-

bromobenzenesulfonyl chloride (272.5 mg, 1.067 mmol) and 1-isopropylpiperazine (136.7
mg, 1.067 mmol) to give the title compound (360 mg, 97%).

'H NMR (400 MHz, CDCl3) 8 ppm 7.64 - 7.70 (m, 2 H) 7.59 - 7.64 (m, 2 H) 3.02 (s, 4 H)

2.64 -2.72 (m, 1 H) 2.55 - 2.63 (m, 4 H) 1.00 (d, /=6.6 Hz, 6 H); MS (ESI) m/z 348 (M +

D).

Example 46
4-[2-Methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-imidazol-5-yl]-N-[4-(pyrrolidin-1-
ylsulfonyl)phenyl]pyrimidin-2-amine

QA
L
A
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25 WD 2007/ 040440 PCT/ SE2006/ 001116 103 Exanple 49
N, N-Di et hyl -4-({4-[2-methyl -1-(tetrahydro-2H pyran-4-y
WO »00Zi6ka4n0 dazol - 5- yl] pyrimdin-2-yl'} am noo)p@I/SE2006/001116
enzenesul fonamde os N O NNH~N~Do 5 The title
conmpound was prepared in accordance with the general
nmet hod E using 4-[2- nethyl 101
-(tetrahydro-2H pyran-4-yl)-1 “
H i m dazol -5-yl ] pyrimdin-2-amne (54.9 nyg, 0.212
Thertvidé corfatuad mesl pfepered ix acgot&ndOith the general method E using 4-[2-

mefigh ) UGy et Ao LA midsany YR a2 desr o
0. 2miniol @ﬁm&&:ﬁaﬁgl‘% 9(a)9: 14?(3 b%lﬂ&ﬁhelﬁzsﬁoqégiﬂ pgln(go:ﬁ\c}léle (69.8

005 mol my, 0.01
mg?aééﬂ manol), sz @8 e, @6@1 ngnob%(dbah(m 0.000 mhfdt) and X-

Ph%%"@ O?’ e f‘ﬁl? glg?d—ﬁh :}lﬂ??c?otné"’“‘l‘}ﬁ?)‘%g ég% J 15H)1 Hz,
leMR (@OJM‘HZ 6132:4!3) S@pmls I g&ﬁ?a(}ﬂzda B7ld6 Q; 1 f99.702.7. a (m, 4
H) M%sz lzﬁﬁﬂ Q%dz-f’aéé S HED 536 25.BAL (rond FIRA WP (dd,8%11.604.4 Hz, 2 H)
3.26-33g%m. %ﬁﬁ 3*1%- Fotlmlt I}Ir%]'z 5, Y 2462258 (5 2 o3 4550
J-mu{ 2.7z, Y170 11 yBs(m ﬂcpnyM)smEsmW}z%9 Uﬁma)t hyl -1-(tet

rahydro- 2H pyran-4-yl) - 1H |mdazol
pyrimdin-2-amne \\ N/ ~ SO "J" 11\ H N7-N O

Example 47
(N—(l-Methylpiperidin-4-yl)-4-({4-[2-methyl-1-(tetrahydro—ZH—pyran—4—yl)-IH—
imidazol-5-yl]pyrimidin-2-yl} amino)benzenesulfonamide

QN

%U“\O

0

The title compound was prepared in accordance with the general method E using 4-[2-
methyl-1-(tetrahydro-2 H-pyran-4-yl)- 1 H-imidazol-5-y1]pyrimidin-2-amine (71.5 mg,
0.276 mmol, obtained from Example 39(a)), 4-bromo-N-(1 -methylpiperidin-4-
yDbenzenesulfonamide (obtained from Example 47(a)) (91.9 mg, 0.276 mmol), Cs,CO;
(179.7 mg, 0.552 mmol), Pdy(dba)s; (6 mg, 0.007 mmol) and X-Phos (8 mg, 0.014 mmol) to
give the title compound (61 mg, 43%).

'H NMR (400 MHz, CDCls) § ppm 8.44 (d, J=5.3 Hz, 1 H) 7.81 (q, /=9.1 Hz, 4 H) 7.45 (s
1H)7.04 (d, /=5.3 Hz, 1 H) 5.12 - 5.24 (m, 1 H) 4.10 (dd, J=11.6, 4.5 Hz, 2 H) 3.34 (,
J=11.1Hz, 2 H) 3.00 (s, 2 H) 2.62 - 2.68 (m, 4 H) 2.53 (dd, J=12.6, 4.5 Hz, 4 H) 2.45 (s,3
H) 2.02 (s, 3 H) 1.88 (dd, /=12.9, 3.3 Hz, 2 H) some overlap of protons; MS (ESI) m/z 512
M +1).

]
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20 The title conmpound was prepared in accordance wth
the general nethod E using 4-[2-

woredoiphodhe (t et rahydr o- 2H pyran- 4-yl ) - 1H i m dazpCF/SE20D4/w1116
yrimdin-2-amne (59.2 ng, 0.228 nmol, obtained from
Exanpl e 39(a)), 1-[(4-bronmophenyl)sul fonyl]azetidi ne
(obt ai ned from Exanpl e 50(a)g2 (63.0 ng, 0.228 mmol ),
Cs2C33 (148.8 ng, 0.457 mol ), WO 2007/ 040440
PCT/ SE2006/ 001116 104 Pd2(dba)3 (5 ng, 0.006 mmol)
Exdvifle X7(Bhos  ( 2-BrgmodN-QL-neiyipiperidinginbettzeesuifohmnide
corrpoung (28 ng, 27% . 1H NMR (400 MHz, CDC13) S ppm
8. 45 {SdN\\ist Hz, 1 H 7.81 - 7.88 (m 2 H 7.74 -
7 H)744(s 1 H 7.03 (d, J=5.3 Hz, 1 H)
05 m 1 H 4.08 (dd, J=11.6, 5
Br 4_ o

, 2H) 3. 77(t J=7.7Hz, 4H) 3. 28-3.39(m 2H) 2. 63 (s, 3

ihoghsvnd it o8 ol iy bk Mgfathod il

broﬁféeéﬂ%eﬁesﬁﬁé@ chotifié (ZH0FMBIETSS hsidl Y ayl-hethelpipbidin-Lamine

Br 10 The title conpound was repared |n

(8966cmg;%?rﬁc@mm>ttﬁ gtwqéheg%%@canp%é RE, 4 g

3
AR EBeH b 4" 538 57 s éﬁ’t R 22
(m, CIOHPQUUQd (]315 6%, 2987224 GIB HI)/ROGZ(QO' M%HOZCDGDG 2)7133 ]?Wm 2
- in

D) 54l ST 205 MBS Ty M 1) 15 Exanple 51

N-{3-[ (4- Met hyl pi perazi n-1-yl ) sul fonyl ] phenyl }-4-[2-ne

thyl -1 -(tetrahydro-2H pyran- 4-yl)-1H i m dazol -5-yl]
Expypled8di n- 2- am ne ' N N~H OS\O N N ON 20 The title

N'@éﬁ%qu]\uﬂgiﬁﬁg -yl sulfa n)(f:l? rhde%)n' - -methytf"i (geetrzﬁl %ro—ZH-
pyFERLAY)- lH-ﬁlhRIaﬁéthL?lggyﬁiﬂ'ldmrﬁﬁ‘mﬁreW ) - 1K i ni dazol -5-yl ] p

yrimdin-2-am ne ng, 0.232 nmmol, obtained from
Exanpl e 39(a) )+«'1-[ ( 3- bronDphenyI)squonyI] 4-
met hyl pi peroaN (obt ai ned from Exanpl e 51a) (74.0 ng,
0. 12 QY CX®8 (151.0 ngy, 0.464 mol), Pd2(dba)3
(5|rr¢gq\N D6° nmol ) and X-Phos (7 ng, 0.012 mml) to

H

xy I vE
Q
The title compound was prepared in accordance with the general method E using 4-[2-
methyl-1-(tetrahydro-2H-pyran-4-y1)-1H-imidazol-5-yl]pyrimidin-2-amine (53.0 mg,
0.204 mmol, obtained from Example 39(a)), 1-[(4-bromophenyl)sulfonyl]-4-methyl-1,4-
diazepane (as described in WO 2003004472) (75.6 mg, 0.204 mmol), Cs,CO; (199.8 mg,
0.613 mmol), Pdy(dba); (5 mg, 0.005 mmol) and X-Phos (6 mg, 0.010 mmol) to give the
title compound (15 mg, 15%).
'H NMR (400 MHz, CDCl3) 8 ppm 8.43 (d, J=5.3 Hz, 1 H) 7.69 - 7.81 (m, 4 H) 7.61 (s, 1
H) 7.44 (s, 1 H) 7.02 (d, /=5.3 Hz, 1 H) 5.12 - 5.24 (m, 1 H) 4.08 (dd, J=11.6, 4.5 Hz, 2 H)
3.27 - 3.46 (m, 6 H) 2.64 - 2.73 (m, 4 H) 2.63 (s, 3 H) 2.44 - 2.57 (m, 2 H) 2.38 (s, 3 H)
1.82 - 1.94 (m, 4 H); MS (EST) m/z 512 (M + 1).
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25 the title conmpound (6
CDC13) 8 ppm 8.38 (d, J=

w@206/04@40 1 H) 7.86 (d,
3 H 6.95 (d, J=5.3 Hz

, 57% . 1H NWVR (400 MHz,

1 H 800 (s, 1H

Hz, 1 H) 7.34 -PQr/4820061901116
, 1 12 - 5.24 (m 1 H 3.99

WO 2007/ 040440 PCT/ SE2006/ 001116 105 (dd, J=11.5, 4.2

Hz, 2 H 3.20 (t, J11.2 Hz,1B H 3.03 (s, 4 H 2:59

(s, 3H 2.30 - 2248 (m 6 H 2.22 (s, 3 H 1.84 (dd,

J=12.1, 2.5 Hz, 2 H; M5 (ESI) mz 498 (M+ 1).
Examgleghe 51(a)

-[(3-B hen pi azi.ne Br SN
NNl BBy st LB S AR S c o
yl]ﬁ%‘rfﬂﬁdﬁﬂlﬁ- REhAbeBineflfnakiid g 3'

ronnbenzenesulfonyl chloride (357.1 ng, 1.398 mmuol)

and 1-nethyl plfp/erazme (153.9 ng, 1.537 mmol) to give
the title c&gpmmd (393 ng, 100% . 1H NWVR (400 MHz,
@J %.90 (t, J=1.8 Hz, 1 H 7.71 - 7.75 (m 1
Ny Z .70 10 (m 1 H 7.41 (t, J=8.0 Hz, 1 H)
NN3.06 (¢, 4 H 2.45 - 253 (m 4 H 2.28 (s, 3 H,; M
mz 320 (M + 1). Exanple 52
N 34 Chl or o- 4-[ (4- et hyl pi perazi n-1-yl ) sul fonyl ] phenyl
}-4-[2-nmethyl -1-(tetrahydro- 15
Theileyongroudd waj prephiediinlazotdabeeywitip thei genetahmgthadErnvesingM-[2-

I he. tit] d
ety et PP et At e TGS T e
0. 2}5.5111&9)1 Aobltadned from Example 39(a)) 4- bromo-N N- dlethylbenzenesulfonarmde (as

thyl-1-(tetrahydro-2 ran 1H i m dazol -

desgrto /i srins 186, 5 .579) (619 285, WdP mrophdr b (1951 me
04SHARRSHENED S (PR g AL RSO RN T 004 b e
ﬁﬂe(&ﬁn;ﬁmﬁ@(émmgz@ml ) CSZCCB (148. 3 . 0. 455 mol ),
'y %?fq%ﬁ&@zvgg%‘lg) 5 ppm O 1104 8995 BA%od &, By 7%7°H77 (i, 4
H) 7.40 (s, 1 H) 6.99 (d, J=5.1 Hz, 1 H) 5.13 - 5.24 (m, 1 H) 4.02 (dd, J=11.5, 4.4 Hz, 2 H)
3.24-3.33 (m, 2 H) 3.21 (q, J=7.2 Hz, 4 H) 2.60 (s, 3 H) 2.36 - 2.51 (m, 2 H) 1.84 (dd,
J=12.4,2.8 Hz, 2 H) 1.11 (t, J=7.2 Hz, 6 H); MS (ESI) m/z 471 (M + 1).

Example 50
N-[4-(Azetidin-1-ylsulfonyl)phenyl]-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-

imidazol-5-yl]pyrimidin-2-amine

. \\ ND
VC

O

The title compound was prepared in accordance with the general method E using 4-[2-
methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-yl]pyrimidin-2-amine (59.2 mg,
0.228 mmol, obtained from Example 39(a)), 1-[(4-bromophenyl)sulfonyl]azetidine
(obtained from Example 50(a)) (63.0 mg, 0.228 mmol), Cs;CO; (148.8 mg, 0.457 mmol),
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the title compound (59 ng, 49% . 1H NWVR (400 MHz,

CDC13) 6 ppm 8.43 (d, J=5.3 Hz, 1 H 8.05 (s, 1 H)
w@2@0/0f@40 J2.3 Hz, 1 H) 7.90 (d, J=8.8 Hz, 1 POT/SEXS06/001116

(dd, J=8.7, 2.1 Hz, 1 H 7.42 (s, 1 H 7.03 (d, J5.3

Hz, 25 1H)5.12-5.24(m 1H)4.05(dd, J-11.5,4.4Hz,2 H)

3.22 - 3.35 (m 6 H 2.61 (04 3 H WD 2007/ 040440

PCT/ SE2006/ 001116 106 2.37 - 2.52 (m 6 H 2.26 (s, 3

H 1.87 (dd, J=12.4,2.8 Hz, 2 H; M5 (ESI) mz 533 (M
szﬂdba)gXS nigx 60P6 enndAY a)d X-Phos (7 mg, 0.011 mmol) to give the title compound

?rm no- 2- chl or ophenyl ) su6r onyl ] - 4- net hyl pi per azi

(28ﬁ%g ~N ~\ O5Br \%ClS / The title conpound

'H YRR Sdo%n@ﬁ%dcbm 98&@&%@1 V-4 @th@ Lyt 3gveh,od) 74 -

usi n r ono- or obenzenesul fonyl chlori de (326 0
7.8, AH) 244 gydl ) A03 (4 Jrb B4, pithe. bzt 51@5 (m2BHY4.08¢dd, J~11.6,

bt SRR MR GRS (R T 2w
2. oZ 641 gﬁh 2%@11 & d(dag Jélzllfg 28134 2 HPMS’(ESI)]m& ﬁsmml;

2.42 73,49 (m 29(s
3H) MS (ESI) niz354(M+l). Exanple 53

ElR NS L b R DB B g gl ) Sl fony!

2H-pyran yl)-1H i m dazol -5-yl ] pyri mdin-2-am ne N
o\ \N NNH NO The title conmpound was prepared

ﬁ@&gdance with the general nethod E using 4-[2-
-7l
Br- (€t r ahydr o- 2H-pyran 4-yl)-1Him dazol -5-yl ] pyrimdin

- 2-am ne 0232 |, .obtained. from Exanpl
Thggﬂ%lqup%mg oS BFghs a3 ﬁ%ﬁéﬁ%‘é{ﬁ%%&ﬂnﬁ@hw@%%ﬁf
bromobenzenesulfonyl chloride (314.4 mg, 1.230 mmol) and azetidine (70.3 mg, 1.230
mmol) to give the title compound (315 mg, 93%).
' NMR (400 MHz, CDCls) 5 ppm 7.72 (d, J=1.5 Hz, 4 H) 3.80 (t, 4 H) 2.06 - 2.17 (m, 2
H); MS (ESI) m/z 277 (M + 1).

Example 51
N-{3-[(4-Methylpiperazin-1-yl)sulfonyl]phenyl}-4-[2-methyl-1-(tetrahydro-2H-pyran-
4-yl)-1 H-imidazol-5-yl]pyrimidin-2-amine

\
// N

O

N\

The title compound was prepared in accordance with the general method E using 4-[2-
methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-yl]pyrimidin-2-amine (60.1 mg,
0.232 mmol, obtained from Example 39(a)), 1-[(3-bromopheny!)sulfonyl]-4-
methylpiperazine (obtained from Example 51a) (74.0 mg, 0.232 mmol), Cs;COs (151.0
mg, 0.464 mmol), Pdy(dba); (5 mg, 0.006 mmol) and X-Phos (7 mg, 0.012 mmol) to give
the title compound (65 mg, 57%).

'H NMR (400 MHz, CDCls) & ppm 8.38 (d, J=5.3 Hz, 1 H) 8.00 (s, 1 H) 7.96 (s, 1 H) 7.86
(d, J=8.6 Hz, 1 H) 7.34 - 7.46 (m, 3 H) 6.95 (d, /=5.3 Hz, 1 H) 5.12 - 5.24 (m, 1 H) 3.99
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20 met hyl pi perazi ne (obtained from Exanpl e 53(a))

(77.2 ng, 0.232 mmol ), Cs2CAB (151.0 ng, 0.463 mol),
w@addGabeyB (5 ng, 0.006 nmol) and X- Phos (7 ngPCOSEDR6/001116
mmol) to give the title conmpound (49 ng, 41%. 'H NWR

(400 MHz, CDC13) S ppm 8.42 (d, J=5.3 Hz, 1 H 7.81
(d, J=8.6 Hz, 1 H 7.63 - 71060 (m 2 H 7.46 (d, J=2.0
Hz, 1 H 7.42 (s, 1 H 6.99 (d, J=5.3 Hz, 1 H 5.13 -
5.25 (m 25

(dd,UH14.505,0 4k, 230 B. 1) @, Btz 22, 2. 123, 33 @54 i) 2993513 H) 3.392 2.48

(. BB ok A £1184 /b3 1180 1 S M ESD e 498 M 1)

2.27 (s, 3H)184(dd J=12.3, 2.7 Hz, 2 H; MB (ESI)

mz 512(Ml). Exanple 53(a) 1-[(4-Bt )
Exaam Skt hy| pHENPromenteariisy Owlw}ﬁ?l@@’ﬂﬁﬁ? ne N O\
\ 305 Br The title conpound was prepared i.n
S dance with the general nethod F using 4-brono-
Q= benzenesul fonyl chloride (332.6 ng, 1.234
Br nmet hyl pi perazine (135.9 ny, 1.357 mol)

to gl%et heytitle compound (411 ng, 100%. IH NVR (400
Bppm775(d J=8.3 Hz, 1 H 7.44 - 7.52

The(trﬁ%cé)n‘gp H‘g? %% ﬁ;cr‘: argté I}chEgdaﬁ;‘é:% he gf%%;?[ rf\}le*_t%)dF usin 3—

broﬁlébéxzal&ﬁlfm}mcl{ﬂéﬂ{ie (A53R)mB; m&mhmb)rqnﬂdkmethﬁlpype}azme (1 53 9

Lf onyl }.ph 2- et hy
mgf fé%frg%gp ptez%%wfé C%nn%w ﬁlé% Red8D: 5-yi ]
.
R D APy 003, Ly 710 ey 66270
(m,JepT.4l (nEthoBzEl HBIG (5-4HURAG- 2.53 (m, 4 H) 2.28 (5, 3 H) MS (EST)

Vk% ﬂlyl-l-(tetrahydro 2H pyran-4-yl)-1Hi m dazol -5
m/z Wll din-2-amine (52.0 ng, 0.188 mmol, obtai ned
from Exanple 7(e)),

(3R)-4-[ (4-bronophenyl ) sul fonyl ] -3- nethyl norphol i ne
Exgwplefizned from Exanple 54(a)) (60.0 ny, 0.188 mmol),

N-{gg'éﬁioro-gi-:llgg—in%thylpiperazin-l-yl)sulfonyl]phenyl}-4-[2-methy1—1-(tetrahydro-
2H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine

(\N/
QN

S
N A\Y
| 0
SN /)\N cl
N N H

The title compound was prepared in accordance with the general method E using 4-[2~
methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-imidazol-5-ylJpyrimidin-2-amine (59.0 mg,
0.228 mmol, obtained from Example 39(a)), 1-[(4-bromo-2-chlorophenyl)sulfonyl]-4-
methylpiperazine (obtained from Example 52(a)) (80.5 mg, 0.228 mmol), Cs,COs (148.3
mg, 0.455 mmol), Pdy(dba); (5 mg, 0.006 mmol) and X-Phos (7 mg, 0.011 mmol) to give
the title compound (59 mg, 49%).

'H NMR (400 MHz, CDCls) & ppm 8.43 (d, J=5.3 Hz, 1 H) 8.05 (s, 1 H) 8.00 (d, /=2.3 Hz,
1 H) 7.90 (d, /=8.8 Hz, 1 H) 7.50 (dd, J=8.7,2.1 Hz, 1 H) 7.42 (s, 1 H) 7.03 (d, J=5.3 Hz,

1 H) 5.12 - 5.24 (m, 1 H) 4.05 (dd, /=11.5, 4.4 Hz, 2 H) 3.22 - 3.35 (m, 6 H) 2.61 (s, 3 H)
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20 ng, 0.375 mol ), Pd2(dba)3 (4 ng, 0.005 mmol) and
X-Phos (7 ng, 0.009 nmol) to give the title conpound
WO 2eb7/0904425% . " H NVR (400 MHz, CDC13) 8 ppm 8PGBSE196/001116
J=3.0 Hz, 1 H 7.70 - 7.77 (m 5 H 7.68 (d, J=3.8
Hz, 1 H 4.99 - 512 (m 1 H 4.10 (dd, J 11.7, 4.7
2 H) 3.92 (q, J6.7 Hz, W6H) 3.78 - 3.85 (m 1 H)
.54 - 3.63 (m 2 H 3.40 - 3.52
2H) 3. 34(t J11. 6Hz, 2H) 3. 21 WD 2007/ 040440
S5ER0OH) 02614,6 H)lD87 (B, 3812 4%)2.8 Hz, 2 H); MS (ESI) m/z 533 M +
1I—|)265(s3|—|)248262(m 2 H 1.87 (dd, J=12.8, 3.7
Doz, 2 H 1.17 (d, J6.8Hz,3H); MS(ESI ) z517( M+1).
Exanpl e 54(a)
(3R)-4-[ (4-Bronophenyl ) sul fonyl J- 3-net| ayl nor phol i ne
Exa@ple 52(@N 5 Bi-[théreme-Lehisopheumisuiany hrepuldaperiqzine
accordance with the general nethod F using 4-
br onpbenzefesul fonyl chloride (294.9 ng, 1.154 nmol)
and (3R 3- net hyhnor pholine (128.4 ing, 1.269 mol)
gi W the title conpound (368 ng, 99% . 1H NMR (400
CDC13) 6 ppm7.67 (d, J=2.3 Hz, 4 H 3.80 - 3.86
Bf(m 1“H) 3.58 (d, to J=2.3 Hz, 2 H 3.42 - 3.50 (m 2
The"ﬁtle&:o?rﬂpoun@w%@pl(e%re& 1rl‘ﬂccérd4aﬁce(\d1th dieGefleriZmethodHF u.hnga -bromo-

(gESI{ mz 321 (M+ 1). F
2- clﬂgrobenzenesulfonyl chlorlde (326.0 mg, 1.124 mmol) and l—methylplperazme 123.9

mgy ?) plglgng));\%){give[qgé HM ﬁ(ﬁ?&f‘,ﬁd@@%md@@rﬁzu n-1-yl)sul fon

‘Hm\ﬁt (AIU(D)MH@ QHC&YB@@H#? 86 Qd 8. BlﬁzdaaH)W &-(dl Jply8 Haj HED7.51
~-N The title
<ddc6r&a@ @rfbﬂmlsﬂbﬁééaﬁé& (M 4&9&%%&% (i ¢ KD 2178 (§dh MS (ESD)

usi ng 5- Fl uor o-
m/zﬁ%lgﬂrj%tﬁiyl-l-(tetrahydro-2|—|—pyran-4-y|)-IH-im'dazol-5
-yl ] pyrimdin-2-amne (54.6 ng, 0.202 mml, obtained
from Exanple 7(e)),

Examplef3yr onp- 2- net hyl phenyl ) sul fonyl ] -4 20

ﬁgﬂ@%ﬂy% Af-ﬂ?étﬁbﬁp%gg&%ﬂ%?)gﬁffmlﬁﬁﬂgi}ﬂl [@%aawyl-(lti?etﬁahydm-

ZFHI}&@MI)}IHS‘mgaz«}%ﬂmnmidyn-amme Phos (6 ng, o 010
nmmol) to give (h@/tltle conmpound (46 ng, 43%.

\\ N
/ﬁf

O

© &

EE

The title compound was prepared in accordance with the general method E using 4-[2-
methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-yl]pyrimidin-2-amine (60.1 mg,
0.232 mmol, obtained from Example 39(a)), 1-[(4-bromo-2-methylphenyl)sulfonyl]-4-
methylpiperazine (obtained from Example 53(a)) (77.2 mg, 0.232 mmol), Cs,CO;3 (151.0
mg, 0.463 mmol), Pdy(dba)s (5 mg, 0.006 mmol) and X-Phos (7 mg, 0.012 mmol) to give
the title compound (49 mg, 41%).

'H NMR (400 MHz, CDCl5) & ppm 8.42 (d, J/=5.3 Hz, 1 H) 7.81 (d, /=8.6 Hz, 1 H) 7.63 -
7.70 (m, 2 H) 7.46 (d, /=2.0 Hz, 1 H) 7.42 (s, 1 H) 6.99 (d, /=5.3 Hz, 1 H) 5.13 - 5.25 (m,
1 H) 4.05 (dd, /=11.6, 4.3 Hz, 2 H) 3.24 - 3.35 (m, 2 H) 3.11 - 3.22 (m, 4 H) 2.60 (d, J=7.6
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"H NWMR (400 MHz, CDC13) b ppm 8.34 (d, J2.8 Hz, 1 H)
7.81 (d, J=8.6 Hz, 1 H 7.65 (d, J=3.8 Hz, 1 H) 7.57
W0 2007084¢m 2 H) 7.42 (d, J2.0 Hz, 1 H) 5.03 -P&I/3E20061901116
1 H 4.07 25 (dd,J-11.6,4.5Hz,2H)3.26-3.37 (m 2 H)
3.11 -3.23 (m4H) 2.63 (s, 3 H 2.59 (s, 3 WO
2007/ 040440 PCT/ SE2006/ 00115 109 H) 2.39 - 2.57 (m
6 H 2.27 (s, 3 H 1.85 (dd, J=12.1, 3.0 Hz, 2 H; M
(ESI) mz 530 (M + 1). Exanple 56 5
Hz, %-HE 2488 0258 (4; § H) 23748)3 By t84 idd, /2153 A. aklah? BYy,cMS[(ESD.m/z
L(M]ept -2-yl]sul fonyl } phenyl) - 4-
512[ Tréi-hyl -1 -(tetrahydro-2H pyran-4-yl)-1Hi m dazol -5-y
] pyrimidin-2-amine N O INF So NM NH ~Do The
title conpound was prepared in accordance with the
Exagpheih) et héd(EBowhang-Bethiplenpl)sulfonyl]-4-methylpiperazine
4-[2-met hyl - - (tetrahydro-2H pyran-4-yl)-1Hinm dazol -5
-yl ] pyrifm dfn-2-amne (53.3 ng, 10 0. 197 nmol,
obt ai from Exanple 7(e)),
( 45)- 2- [ (4- br oi nophenyl ) sul fonyl ] - 5- net hyl -
y di &zabi cycl o[ 2. 2. 1] hept ane (obt ai ned from Exanpl e
Br'56¢a) ) (65.3 ng, 0.197 mml), Cs2CAB (128:5 ng, 0.394

ml), Pd2(dba)3 (5.nmg, 0.005 d X-P 6. ,
Thegl POHNBIFS PrPRgar FaSEiRReA B i SEal PEOoR gy bromo-
2-mekh &égﬁ%@h%gwébig nﬁ’é};ﬂ%ﬂ?ﬂmﬁﬁ and T2uchyBiperbzin} (135.9

7.88 (s, 1 H 3 (s, .64 15 (d, J=3.8Hz, 1
mgH).3500ueD10 Erve the tiflgcanpand (4H) mgod0dd), J=11.6, 4.5 Hz,

1 d, =9.9 . 5 ) :

o A ot i o e 0 T B
. . 2192 30, BHPIME (BSI) m/23 57 (MR 1)2 2.33

e )
J=9.9 Hz, 1 H 1.12 (d, J=10.1 Hz, 1 H; M5 (ESI) mz

E 528 + 1). 20 Exanpl e 56(a)

XABlePs) 5 T (4- Br onophenyl ) sul f onyl | - 5- net hyl - 2, 5-

5-Rhi @0 V(4 KB RI-2-m &hlhkvrphalive 4 SATs oK} [Bienyl)-4-[2-methyl-1-

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

The title compound was prepared in accordance with the general method E using 5-Fluoro-
4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1 H-imidazol-5-yl]pyrimidin-2-amine (52.0 mg,
0.188 mmol, obtained from Example 7(e)), (3R)-4-[(4-bromophenyl)sulfonyl]-3-
methylmorpholine (obtained from Example 54(a)) (60.0 mg, 0.188 mmol), Cs,CO3 (122.2
mg, 0.375 mmol), Pdy(dba); (4 mg, 0.005 mmol) and X-Phos (7 mg, 0.009 mmol) to give
the title compound (24 mg, 25%).

'H NMR (400 MHz, CDCl3) & ppm 8.36 (d, J=3.0 Hz, 1 H) 7.70 - 7.77 (m, 5 H) 7.68 (d,
J=3.8 Hz, 1 H) 4.99 - 5.12 (m, 1 H) 4.10 (dd, J/=11.7, 4.7 Hz, 2 H) 3.92 (q, /=6.7 Hz, 1 H)
3.78 -3.85 (m, 1 H) 3.54 - 3.63 (m, 2 H) 3.40 - 3.52 (m, 2 H) 3.34 (t, J=11.6 Hz, 2 H) 3.21
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Br The title conpound was prepared in accordance with
the general nethod F using 4- bronobenzenesul f onyl

wa bdooideo (309. 0 ng, 1.209 mmol), (1S, 4S)- 2- NEPCYBEDYG001116
WD 2007/ 040440 PCT/ SE2006/ 001116 110

di azabi cycl o[ 2. 2. 1] hept ane hydrobrom de (364.5 ny,
1.330 mmol ) and al so addi nglO& 3N (367.1 ng, 3.628
nmmol) to give the title conmpound (400 ny, 100%. 1H
NVR (400 MHz, CDCl3) 6 ppm 7.65 - 7.73 (m 4 H 4.27

- 3.305(m, 1(}(!5}2]'2.65 663 {)Q,483-065(n, ZEDH) HR7 (dc}, 51)(;128,3‘?67 He, 2 H)Al7 (4,
3.02 J=9. 6, 2.86 , J=9.9, 2.5 Hz,

J=6-§Hﬁ:32@@“(%11)"’@2533@%,1}1.1 Hz, 1 H 2.36 (s, 3 H
1.74 (d, J=9.9 Hz, 1 H 1.17 (d, J=9.9 Hz, 1 H; M
(ESI) mz 332(M+ﬁ3. Exanpl e 57 )

Exafepld 58 uor o 3RRL(dtrmyibphenyb sdfoary-droetbriginhabing.- y| ) -
1Hi mi,dazol -5-yl] pyrimdin- 10
2-yl }aff noP- NA- di met hyl benzenesul fonamide 0\ ..N1L \ F
)= AkLL?NN H N O The title conmpound was prepared

/@ﬁ%y dance wth the general nethod E using

uor o-

B 4-T2-nmet hyl -1 - (tetrahydro-2H pyran-4-yl)-1Hi m dazol -5
- loh &g frefiE ith fre2@RerATRétho @b usinpad

The t%ie]o%@gﬁ}lpcﬁ{évg%ﬁrg?%@ﬁl 4cabrddndBwith fheZBfer 0 B

from
brodobenzameshlfbril niEblige (94 Heng.slul Fonmel)ded (3R} Fmethylgorpholine

200 .i.nnol > 0. 4 400 . Pd2(dba) 3
(1293 %% 1 B GOy heriteeormitnd ot B9 oty to
g it ! 189 -\ | 0I0H ,
B NS00l CRCEPERRHTIGT (/P HE D S0 1060 & I—?IM-BS «
J=273 H3, 3 HY3#8 - BrR0 (@, 2 H) 3.21 - 3.30 (in, 1 H) 1.45'(d, J/=6.6 Hz, 1 H) 1.15 (d,
6777 7.65(d.J3. 8Hz, 1H) 5. 03- 5. 13(m 1H) 4. 07
J=é&%%§%@iéﬁ‘%?€§ﬁ%?3§l @?%3628 i 3.H%38 (m 2 I—I§m2.g% (s,(
6 H 2.64 (s, 3 H 2.44 - 2.58 (m 2 H 1.86 (dd, 20

J12.1, 3.0 Hz, 2 H): MS (ESI) miz 461 (M+ 1).
ExampleiSe 58

s-FB'lﬁ({rﬁ;zf{g-%ét '1g¢-g@ﬁ§tg§frpgﬂ%%iﬂtﬁwﬁlfo§yf]bH&fy?f-ﬁi-%ie‘m}lhl-

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

"
F S %ggil
@

The title compound was prepared in accordance with the general method E using 5-Fluoro-
4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-ylJpyrimidin-2-amine (54.6 mg,
0.202 mmol, obtained from Example 7(e)), 1-[(4-bromo-2-methylphenyl)sulfonyl]-4-
methylpiperazine (obtained from Example 53(a)) (67.3 mg, 0.202 mmol), CsCO; (131.6
mg, 0.404 mmol), Pdy(dba)s (5 mg, 0.005 mmol) and X-Phos (6 mg, 0.010 mmol) to give
the title compound (46 mg, 43%).

'H NMR (400 MHz, CDCl3) 8 ppm 8.34 (d, /=2.8 Hz, 1 H) 7.81 (d, /=8.6 Hz, 1 H) 7.65
(d, J=3.8 Hz, 1 H) 7.57 - 7.63 (m, 2 H) 7.42 (d, /=2.0 Hz, 1 H) 5.03 - 5.14 (m, 1 H) 4.07
(dd, J=11.6, 4.5 Hz, 2 H) 3.26 - 3.37 (m, 2 H) 3.11 - 3.23 (m, 4 H) 2.63 (s, 3 H) 2.59 (s, 3
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yl')-1Him dazol -5-yl] pyrimdin-2-am ne WO 2007/ 040440
PCT/ SE2006/ 001116 111 OF N ~SQIl~~ N H The title
W@ orpownado was prepared in accordance with the PENsEAD6/001116
nmet hod E using 5-Fl uoro-
4-[2-nmethyl -1-(tetrahydro-2H pyran-4-yl)-1Hi m dazol -5
-yl ] pyri mdin-2-am ne (54.310%g, 0.201 mml, obtained
from Exanple 7(e)),
1-[ (4- bronophenyl ) sul fonyl ] azetidine (55.5 5 ng, 0.201
H) 289} 2.5616mab BB Q. X7 (653 Ex A8pl(éd, T8 2)) 3.0 Tx2288; ¥MBIBSYH mig 530 M
+10. 402 mmol ), Pd2(dba)3 (5 ng, 0.005 nmol) and X- Phos
)('6 ng, 0.010 mmol) to give the title conpound (38 ngy,
40% . 1H NWR (400 MHz, CDC13) b ppm 8.36 (d, J=3.0 Hz,
1H 7.85 (s, 1 H 7.73 - 7.83 (m 4 H) 7.66
Exanaple59. 8Hz, 1H) 5. 00- 5. 17(m 1H) 4. 08(dd, J=11. 6, 4. 8Hz, 2H) 3

76(t . .
SFRlOFO LSS mepiy Sijgabisydoid g Ynspe ylsyllony HphegyD-4
[2-thethyl-3{(tet2ity drd-2 BZpYrcd,4-gi-1 2-nid3zd-3-¢l] pyE ithidin-REargins| )
mz 473 (M + 1), Exanple 59 Methyl 3-{
[4-(1, 2-dingth NH- i ni dazol -5-yl)-5-fluoropyrimdin-2
am nq} b te 001-~F, "\UNI \ N\N/ 15 H
THr o 1o 2- di met hyl - 1Hi mi dazol - 5-yl ) -5-fl uor opyr
gl M9 ng, 0.22 mol, 1.0 equiv., obtained from
ampl & 1(b)), nethyl - 3-ani nobenzoate (38 ny, 0.25
[y 1.15 equiv.) and Cs2CO3 (0.11 g, 0.33 nol, 1.5
equiv. ) were mxed in 1,4-dioxane (2 nL) and the
m xture was flushed with argon for. 10 m

A | ut es. .
Thesiithq epsepcand was prrgared ipaccondanes With 61 gzeeré[}m?@%l Egisipg 5-Fluoro-
N S e e e
0.19Momindy obifined froh dxatnpieci(e))1 (18,45 2¢ (-omomepkenylswlfayllf omethyl-

2SRt R TR RS Sb 83 md Wi57 e,
Cs,CO; (128.5 mg, 0.394 mmol), Pdy(dba)s (5 mg, 0.005 mmol) and X-Phos (6 mg, 0.010
mmol) to give the title compound (60 mg, 57%).

'H NMR (400 MHz, CDCls) & ppm 8.34 (d, /=2.8 Hz, 1 H) 7.88 (s, 1 H) 7.73 (s, 4 H) 7.64
(d, /=3.8 Hz, 1 H) 5.00 - 5.12 (m, 1 H) 4.22 (s, 1 H) 4.06 (dd, /=11.6, 4.5 Hz, 2 H) 3.53 (d,
J=9.9 Hz, 1 H) 3.27 - 3.37 (m, 3 H) 3.00 (dd, /=9.6, 2.3 Hz, 1 H) 2.83 (dd, J=9.9, 2.5 Hz, 1
H) 2.65 (s, 1 H) 2.62 (s, 3 H) 2.43 - 2.57 (m, 2 H) 2.33 (s, 3 H) 1.85 (dd, J=12.5,3.4 Hz, 2
H) 1.67 (d, J=9.9 Hz, 1 H) 1.12 (d, /=10.1 Hz, 1 H); MS (ESI) m/z 528 (M + 1).

Example 56(a) (18,4S)-2-[ (4-Bromophenyl)sulfonyl]-5-methyl-2, 5-
diazabicyclo[2.2.1]heptane
N
AN
S

\}
[0}
Br

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

bromobenzenesulfonyl chloride (309.0 mg, 1.209 mmol), (15,45)-2-methyl-2,5-
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filtered and evaporated. The residue was taken up in
CH2Cl12 and the organi c phase was washed with H20O
wRea7dualo wat er was renoved fromthe organi c phPEEsEIY6/001116
addi tion of 25 absolute EtCOH before evaporation. The
crude of the product was purified by flash WO
2007/ 040440 PCT/ SE2006/001111® 112 chr omat ogr aphy
(gradient from 100 % CH2C12 to 5 % MeOH in CH2C12) to
yield a solid (48 ng, 60%. 'H NWMR (400 MHz, DMSO- d6)
diaZabiopeto[2. Bl héstanelhyidyotBofnitie((864. 1 nid) 183G dngal) ard ai§o FddR EtsN
dd, 1 7.59 - 7.52 (m 2 7.43 ( H 3.93 (s,
(36’glpl)g éGégl)ff{‘%oD@We @eélil(e(cgmpg‘mﬁb(-‘mﬂ/@g( E@?‘%)-mrz 5 340
1 6,13
R oy NP PR T0% 7 (e 1) 627 & A 336,04 256

Hz,]1 Hiyd .3, 1 H)Gi-Dz (d81 o6, ar&iﬂgl,ll)ﬂibh%(dddé—?@,c& btz bH) a5 (dd,

1B b R 2466, A EDAT AR F g b 7 SRRt 1 s

(Esﬁ/j,ﬁ,gi%z@{ypmat ography (gradient from 100 % Et OQAc to 5
MeOH i'n Et'OAc) for purification. Using nethyl

3 {[4-(1, 2-di net hyl -1 Hi m dazol -5-yl)-5-fl uoropyri m di

E él.‘hséx] am no}benzoate (44.5 ng, 0.13 mmol, obtained

X3p ampl e 59), AI(CH3)3 (94 ngy, is 1.3 mml, 2.0 M

4- (gsnFlhofd-wmr-)nemyzl B(ta&hhmmlﬁmnaﬂ-4qn}m-nﬁﬁ&zal—ﬁgd]p@rﬂrﬁdm—
the base of the title conpound (26 ngy, 46%

Z'Y%@IIHBIWn@&‘%QYIHC%PFW“"?HE“%dr ochl ori de was

prepared |n accordance with the nethod descri bed
vglthln genev ~hethod D. 1H NWVR (400 MHz, DMSO-d6) S
pp @‘\1|—|)876(d 1H 845- 838 (m | H

>/(Nd 1H)‘8 13(t, 1H) 7. 83-7.76(m 1H) 7. 47(d, 1H) 7. 39(t, 1H) 4. 0
H3.39- 20 3.29 (m 4 H) 3.24 (s, 3 H) 2.67 (s, 3
1680 - 1.71 (m 2 H: M5 (ESI) mz 399 (M1).

The at?e?%ngzom&v?'ﬁ Dreped e efcomaprs wih fhegsprrehpeid Bping Fluore
4-[i-nﬁfﬂy‘l‘-q1(te‘tl%hydro-2H-pyran-4-yl)—1H—imidazol—5-y1]pyrimidin—2-amine (54.1 mg,
0.200 mmol, obtained from Example 7(¢)), 4-bromo-N,N-dimethylbenzenesulfonamide
(52.9 mg, 0.200 mmol), Cs,COs (130.4 mg, 0.400 mmol), Pdy(dba)s (5 mg, 0.005 mmol)
and X-Phos (6 mg, 0.010 mmol) to give the title compound (44 mg, 47%).

'H NMR (400 MHz, CDCl3) & ppm 8.35 (d, /=2.8 Hz, 1 H) 7.82 (s, L H) 7.73 - 7.78 (m, 2
H) 7.67 - 7.71 (m, 2 H) 7.65 (d, J=3.8 Hz, 1 H) 5.03 - 5.13 (m, 1 H) 4.07 (dd, J=11.6, 4.5
Hz, 2 H) 3.28 - 3.38 (m, 2 H) 2.69 (s, 6 H) 2.64 (s, 3 H) 2.44 - 2.58 (m, 2 H) 1.86 (dd,
J=12.1, 3.0 Hz, 2 H); MS (ESI) m/z 461 (M + 1).

Example 58
N-[4-(Azetidin-1-ylsulfonyl)phenyl]-5-fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-
yl)-1H-imidazol-5-yl]pyrimidin-2-amine
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(trifluoromethoxy)phenyl] - (4-nethyl pi perazin-1-yl)meth

anone hydrochloride FFF( FO NN NNONI ~
wW@RN)07/040426 WO 2007/ 040440 PCT/ SE2006/ 001116 1BGI/SE2806/001116

title conpound was prepared in accordance with the

general nethod G using flash chromatography (gradient

from 100 % di chl oronet hane 1ld 10 % MeCH in

di chl oronmet hane) for purification. Using nethyl

4-{[4- (1, 2-di met hyl -1 H i m dazol -5-yl)-5-

fluoropyrimgin=2-yl]am no}-2-(trifluoronethoxy)benzoa

tig_(Qbt ai d\\g\;iN Exanple 5 61(b)) (33 ng, 0.078
lmm (56 ng, 0.78 mmol, 2.0 Min tol uene)
N 2 | pi perazine (47 ng, 0.47 mol), the base
N\
SOorl

the #itle conmpound (18 ngy, 40% was obtained as a
@7 The hydrochl ori de was prepared in accordance
withdth nethod described within general nethod D. 1H
NVR (400 MHz, DMSO-d6) 6 ppm 10.34 (s, 1 H 8.82 (d, 1
TheHjileBeohfpofind wis piepated in s ordancelWitlHihe ge8@al wethod Epgsing S4Bluoro-

N
0.2%1&(1%30&“&%8@&{15%61@ ERERpR-1(&), I-f (1o aasiHeayyubenzat gdiné(35.5
mgAO.?lommo:l,-qb@d@dzﬁqm Expmpler 9 K5x5P A2 8rne, (1t 034pmg),
, [ )
PapAp S IR, Do ik Sbiias fe fhe, .81 Gl hyo @BRRC ompound
(38I’ﬁ|‘ig;|4l)%ber e I suiﬁended in MeOH (10 nL) in a 300 nL
ass ves . I d '

R OGS s e B S T B DA B 75 s

a it '
 TABGH SRR I LoA7M 152,000 L1epeatag 2 ) sl
J=haHz, HERBi28g 3140 (an 2 H) 2.64 (s, 3 H) 2.44 - 2.59 (m, 2 H) 2.01 - 2.13 (m, 2 H)
1.87 (dd, J=12.3, 3.2 Hz, 2 H); MS (ESI) m/z 473 M + 1).

Example 59
Methyl 3-{[4-(1,2-dimethyl-1H-imidazol-5-yl)-5-fluoropyrimidin-2-ylJamino}benzoate

050
\g )/ N’LE

2-Chloro-4-(1,2-dimethyl-1 H-imidazol-5-y1)-5-fluoropyrimidine (49 mg, 0.22 mmol, 1.0

~

equiv., obtained from Example 1(b)), methyl-3-aminobenzoate (38 mg, 0.25 mmol, 1.15
equiv.) and Cs,CO; (0.11 g, 0.33 mmol, 1.5 equiv.) were mixed in 1,4-dioxane (2 mL) and
the mixture was flushed with argon for 10 minutes. Pdy(dba); (11mg, 0.012.mmol, 054
equiv.) and X-Phos (11 mg, 0.022 mmol,.0.10 equiv.) were added and the reaction mixture
was flushed with argon for another 10 minutes before the reaction was stirred for 16 h at
+90 °C under an atmosphere of Argon. The reaction mixture was diluted with CH,Cl,,
filtered and evaporated. The residue was taken up in CH,Cl, and the organic phase was
washed with H,O. Residual water was removed from the organic phase by addition of

absolute EtOH before evaporation. The crude of the product was purified by flash
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20 oil bath at +65 C for 90 mnutes resulted in -50 %

conversion of the start material as |juged by GCM.
wa@\aog4@ddi ti on of nmore Pd(OAc)2 (0.009 g, 0. OBOT/amm®h§/001116

dppp (0.018 g, 0.044 mmol) and triethylamne (0.58 g,

0.57 mmol ) CO gas at nosphere was established as

descri bed above and the readtiRon was conti nued at +65

C for another 130 m nutes. Wien the m xture was cool

(r.t) it was filtrered through di atomaceous earth and
chrometogerple (gradiast 26m ¢ 0@ pOCHLEM to TREMOHIR CHAINab yishda solid
(48pu%,[bfd°r@d by flash chromat ography (gradient from 100 %

to 20 % EtOAc in heptane) to give the title

SO DS b AR 0 PR D 7o o

m@ﬁg@w@)(ns 2@)17 #3 621 H) 3.985s,(8]) 1.85)s, B.IBA.F1 @63 ((—]))MS(EBI) m/z
340’3({\551 H; M5 (Cl) mz 299 (79Br) (M+1l). Exanple
)? I\/lethyl 4-{[4-(1, 2-dinethyl-1Himdazol-5yl)-S
fluoropyrimdin-2- 5
yl Jam no} 2-(trifluoronethoxy)benzoate F F IN H The
Exgmplesdlc orpound was prepared in accor dance with the
- k c Wit h
O Dy B oS o BEMES LA NG e
metlmgpmpyl)bamtamldhhydntchmrmhy (gr adi ent from 100 %
heptane to 100 % Et QAc). Using 4-(1, 2-Di nethyl 10
1H gazol 5-yl)-5-fluoropyriinidin-2-am ne (obtained

N Eg 2g(a)) (38 ng, 0.18 nmol), nethyl
)—4¢br]6’ N | uor onet hoxy) benzoate (obtained from
Ex\arrpl e 61(a))m§64 ng, 0.21 nmol), Cs2CAB (90 ny,

0. 28 mmol ), 2(dba)3 (8 ng, 0.009 mml) and X- Phos
(8 ng, 0. nmol ), thetitle conmpound (33 ng, 42%
was obtained as a solid. "H NWVR (400 Mz, DMSO-d6) S

Thepiitha oBopREind svas rephred nﬁﬁccbfﬂande With ﬁle%%ngraﬁ%eﬁlﬁd G&lsh')g( flash

chr%mﬁfgra%%r é%glint .@oin h%%(]:mpﬁc to éx/a ﬁﬁq(@l& gQEtOAc) for purification.
Us1ﬁ% {rfé'fh( /tﬁgt%?é ﬁly%‘-r(%mézﬂ#flaﬁb %ﬂi@a}&hﬁw sl by iRti8ms L 2- et h
Yl]ayfllylo}blgnm#eo(ééél mg-0y13 rpmoi mbcbmdﬁimﬁmnmwwhtma)ﬁ@ﬁng, .
1.3 gnnl(ﬁ‘, i\l&\M 11{L t%luene'j and 3-methoxypropan-1-amine (68.9 mg, 0.78 mmol), the
base of the title compound (26 mg, 46%) was obtained as a solid. The hydrochloride was
prepared in accordance with the method described within general method D.

'H NMR (400 MHz, DMSO-d) 8 ppm 9.97 (s, 1 H) 8.76 (d, 1 H) 8.45 - 8.38 (m, 1 H) 8.19

(d, 1 H) 8.13 (t, 1 H) 7.83 - 7.76 (m, 1 H) 7.47 (d, 1 H) 7.39 (t, 1 H) 4.02 (s, 3 H) 3.39 -

3.29 (m, 4 H) 3.24 (5, 3 H) 2.67 (s, 3 H) 1.80 - 1.71 (m, 2 H); MS (ESI) m/z 399 (M+1),

Example 61
[4—[[4—(2,3—Dimethylimidazol—4-yl)-5—ﬂu0ro-pyrimidin-z-yl] amino}-2-
(trifluoromethoxy)phenyl]-(4-methylpiperazin-1-yl)methanone hydrochloride

F F
=

F 0
—
N
i N
;\_\N\ \N/kﬁ/é/l Q\
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20 0 The title conmpound was prepared in accordance
with the general nethod E (Wrkup procedure C), wth

w0 b@7exw@ept i on that the base of the product waBCT/SE2006/001116
purified by flash chromatography (gradient from 100 %
DCMto 5 % MeOH in DCM. Using 5-fluoro-4-[2- nethyl-
| -(tetrahydro-2H pyran-4-ylDi31
H i m dazol -5-yl ] pyri m di n-2-am ne (obtained from 25
Exanple 7(e)) (53 ng, 0.19 mmmol),

The igla cetp Z09payeziatacclirdence huith@he gerehd methotQF 4sin¥Bash

S g R T e LA RV IS
dlc(hﬁ)rﬂigeth@neg@& plﬁ%hﬂorﬁﬂﬁmé‘rﬁ’éi?ﬁ 449 (‘i@»dngle@lgl Tmhﬂ)ldaszg-yl) 5-
base .of the title conmpound obt al ned

ﬂ“a@Pan@eﬂma-ylmnwyamtﬂﬂommﬂ@w@nmaé@@bmﬁdmm Example

b
s D O R B e ERraes: 47 hE S hee apg -
meihy;giggagﬂez (49, mg, (-7 Bind2), (11E b2§e4d(5)i)t28 tfg@cd g ou;ﬁxd 1(128 r3ng§40%) was
obig[ned ag E@Hﬁé’g Bydrgckilgn wggzprp@argd mcé:@darg;epmﬂgthg@ethéd
destriBdd fvﬁhlén%eﬁaraﬂmgl%oéw 2 H; M (ESI) mz 437 (M1).

Exanpl e
IHM{IR(foMZDDﬂ\MSQ{Cbh&BpmdDBM(s Vi casdah I Hyend, i 15191 (s, 1

) O 8 TS R0 5 PED AR 7 8261 4 B) 9150 31 266165, 3

H),ZMsr(EBgnEJydppgh# ide FoMNM I N NNI F 00 HF The
title conpound Was prepared in accordance with the

general nmethod E (Workup procedure O, with the

n tha ase urified by
EXW 89(2 chrojr{% %’}'ap %é’( HPr me%wf’i"é’ﬁ % CH2C12 to
r 5 % MeOH in CH2C12). USI ng 5-fl uoro-
[ 2-met hyl -1 - (tetrahydro-2H pyran-4-yl)-1Him dazol -
] pyrindin-2-anmne (obtained fromExanple 7(e))
(4 , 0.18 mmol),
chbor obenzoyl ) -3, 3-di fl uoroazetidine (44 nyg,
nmmol ), Cs2CO8 (104 ng, 0.32 mmol ), Pd2(dba)3 (9
By, 0.0 10 mmol ) and X-Phos (10 ng, 0.02 nmol), the

A S RN AR g O
Oéxmoroladpe (61.020 ¢ b®H48 emﬁma ndRicigthniine @(HzN\@? mgnwzw
sus Dl\rﬁ(?}d g&%@ﬁ H’r&f) 1%1511 3 % mL glass vezl?:sa ’lghe vessel was8 ex%%uzgtgd and

filled with nitrogen gas (repeated 3 times) followed by evacuation and filling with CO gas
(repeated 2 times) to establish a homogenous CO gas atmosphere at ~3.5 bar. Heating in an
oil bath at +65 °C for 90 minutes resulted in ~50 % conversion of the start material as
Jjuged by GCMS. After addition of more Pd(OAc), (0.009 g, 0.040 mmol), dppp (0.018 g,
0.044 mmol) and triethylamine (0.58 g, 0.57 mmol) CO gas atmosphere was established as
described above and the reaction was continued at +65 °C for another 130 minutes. When
the mixture was cool (r.t) it was filtrered through diatomaceous earth and the solvent was
evaporated. The crude product was purified by flash chromato graphy (gradient from 100 %
heptane to 20 % EtOAc in heptane) to give the title compound as a clear liquid (0.068 g,
24.5%).
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H 7.63 (d, 2 H 503- 491 (m 1H 50- 4.2 (m 4

H 3.82 (dd, 2 H 3.18 (t, 2 H 2.78 (s, 3 H 2.24 -
wQ2@8/0fm0 2 H) 1.99 - 1.85 (m 2 H); M (ESI) P¢w®SHX86/001116

(Mt1l). 25 Exanple 63(a)

4-Brono-2-(trifluoromet hoxy)benzoic acid &NE~F Cl F

WO 2007/ 040440 PCT/ SE2006/ 001#116 116 Thi onyl chlori de

(5 mM-) was added to 4-chl oro-benzoic acid (0.49 g,

3.1 muol ). After addition of 2 drops of anhydrous

'H 1OMR (400 81HETNEORI S pbiir RINGD.85 ¢h| LK@ d.861.76 @1, H) 3.85 (s, 3
mnutes under an atnosphere of nitrogen. The sol vent

H); M(@QW%@@T) MyBeuo and the residue was dissol ved
in CH2A 2 (5 nL). 3,3-difluoroazetidine hydrochl oride
(0.42 g, 3.3 mmol)) was 5 added foll owed addi tion

Exanipld 61(Bt hy| aMere] ¢/ DU, PdimBhB- Jrfﬂuhzﬂaonﬁeyl}/ &dleiappirimidin-2-

was stirred at r.t. for -15 mnutes before it
yl]%@"}d?? léﬂmmef}f?"@%ﬁ’@‘fﬁfe washed with i) saturated

NaHCC3; (faq.) and ii) water. To the organi c phase Abs.
(absol u}Le) Et OH was added (until a clear solution was

ok;t ai rfed) apd the solvents were evaporated in vacuo to
he e conmpound as a solid in 94 %yield. The
d ;terlal was used in the next 10 step

Mthouﬂ urther purification. 1H NVR (400 MHz,

DMSO-d6) b ppm 7.75 - 7.66 (m 2 H) 7.58 - 7.48 (m 2
TheHjtlescopoundiwidSpitepared it-hccoMBnéeBSith theigen@a3bméthbpd E.(workup

Exanpl e 64 15 ) o
prossdBF ) B eRxeRtopI Lok PEHBPPIRRI o heLrydeupsyit yin oA . fosh
chrorlilgtogﬁbﬂy Pidléﬂt@fdi@mm%%e tane to 100 % EtOAc). Us1ng 4- (1 ,2-Dimethyl-

yran- -1H i m dazo yrimdin-2-a
FL il 5 o eops P e (R e SabE Tsaole PERS) (38 m, 0.18

il Rt Lo R Ao gnBEARLaRE fobtind A0S HERGIA @) (64
mgt 0121 ntoits), IGRFEO NP0 ORoeoL), Péxdtay(B fige 6.009 nirh¢ai$ n®@¥-Phos

chr omat ogr aphy (gradi ent rom % Cl2 to 6 I\/b(]—|
(8 mg, Pyl )b@f?é‘slé cpmpaynd (34 ms %‘24& (}% nﬁﬁéﬁaﬁ

SO0 G ) o 1025 DG T 210 75

(d, YIH)-3.9% (s)3 Hy3@l1(&-3yH] p¥e I(sr]‘BcH)l;ll\/E @sive/z(4abt(si+igd from
Exanple 7(e)) (70 ny, 0.2

Example 62

N-[4-(Azetidin-1-ylcarbonyl)phenyl]-5-fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-

yl)-1H-imidazol-5-yl]pyrimidin-2-amine hydrochloride

(0}
The title compound was prepared in accordance with the general method E (Workup
procedure C), with the exception that the base of the product was purified by flash
chromatography (gradient from 100 % DCM to 5 % MeOH in DCM). Using 5-fluoro-4-[2-
methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine (obtained from
Example 7(e)) (53 mg, 0.19 mmol), 1-(4-chlorobenzoyl)azetidine (J. Org. Chem., 1974,
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mol ), 4-(4-chl oro-2-nethyl benzyl ) nor phol i ne (obtai ned
from Exanple 64(a)) (60 ng, 0.27 mmol), Cs2CO3 (136
wWorgo7040320 ol ), Pd2(dba)3 (13 ng, 0.0 14 nmol PCEHRER2006/001116

X-Phos (15 25 ng, 0.031 mmol ), the base of the title
conmpound was prepared and transforned into the

hydrochl oride in accordancdlfi th the nethod descri bed
within general nethod Dto yield (67 nmg, 53%. 'H NWMR
(400 MHz, DVSO d6) 6 ppm 10.54 (br s, 1 H 9.90 (s, 1

39(139 18737)9(39&1& 0. w)xnlaox)oi:ﬁzgzgs, ((95 i, 72%Bmoly Paadbah (&ngl,)o 009

mingd) gt - Bnon 61 e A0y T s earpsib s FeroaEi (3 ingl pge) wes

obtafheliths 5 % %d Tha: hgdro&ﬂbn@e Was B@f)atrled’ iPRe61dERsE With tHPEhethod
st gnal) 3 H 2.24- 207 (m 2
descki)aedhﬂ@n@xwmeﬂmmp I\/IS (ESI ) m z 465 (M1). Exanple

o SR S BRI ) BB R oo, 1151700 0.2
) 7,‘\‘;8633' ?'Ha 5205 %4, wmem?h debyudsg (gpzag 412 13.61 (moi ¥) 3|8r1 (dd, 2

dded” nor phol i ne [)
H) NEORELB) D OB 40 3G 230~ 281, 4 1 SAKTE, 3 671063 ESD k37 M+,
nmol ) and the reaction was stirred at r.t. over night.
The solvent was renoved in vacuo and the crude
Exaniplégst was partitioned between Et OAC /1M 10 NaHCO3

N-{i&&e%mmﬂﬁegée%aﬁi-Eu?{c‘ﬁ‘?@a?’ﬁﬁué’r{yéﬁ%- o amethyl 4.1 ¢
(tet%]@% ﬁ&m g§!1ﬁjixﬁiatazélf52 ﬂ-ﬂ@nﬁtﬁﬁﬂtﬁﬁﬁleﬂgdl@éﬂloride

entan give t itle conmpound as a

clr |IqUI (o 120 g, 35%. 1H NVR (400 MHz, DMSO- d6)
21 (m 2 H 7.20 - 7.14 (m 1 H 3.57 -
49 88 (s, 2 H 2.36 - 2.31 (m 4 H 2.31

; I\/IS(ESI) mz 226 (Mrl). 15 Exanple 65
4 f)ugro N-[ 4- (nor phol i n-4-yl net hyl ) phenyl ] - 4-[ 3- oxan-
y -

The(titlel o‘ohqmn@drwhhyﬂepamd dambrdéngel \}/l-ﬂp'ghlel gainatalmethedE# orkup
procl;]e%(ljnteo((?:)h IW?trhI the exceptlon that'\tlhé\%ase of the pcr)odu%t v'?laé: purified by flash
chromatography (gradient from 100 % CH,Cl; to 5 % MeOH in CH>Cl,). Using 5-fluoro-
4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-yl]pyrimidin-2-amine (obtained
from Example 7(¢e)) (49 mg, 0.18 mmol), 1-(4-chlorobenzoyl)-3,3-difluoroazetidine (44
mg, 0.19 mmol), Cs,CO;3 (104 mg, 0.32 mmol), Pdy(dba); (9 mg, 0.010 mmol) and X-Phos
(10 mg, 0.02 mmol), the base of the title compound (68 mg, 64%) was obtained as a solid.
The hydrochloride was prepared in accordance with the general methodlD.

'H NMR (400 MHz, DMSO-ds) & ppm 10.15 (s, 1 H) 8.83 (d, 1 H) 8.02 (s, 1 H) 7.74 (4, 2
H) 7.63 (d, 2 H) 5.03 - 4.91 (m, 1 H) 5.0 —4.2 (m, 4 H) 3.82 (dd, 2 H) 3.18 (¢, 2 H) 2.78 (s,
3 H) 2.24 - 2.08 (m, 2 H) 1.99 - 1.85 (m, 2 H); MS (ESI) m/z 473 (M+1).

Example 63(a) 4-Bromo-2-(trifluoromethoxy)benzoic acid
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F O 20 The title conpound was prepared in accordance
with the general nethod E and work-up procedure B.

wab@7ps@duct was purified by flash chromat ogr apéi/SE2006/001116
(CH2C12/ MeOH 20: 1). Using

5- Fl uoro-4-[1-(tetrahydro-2H pyran-4-yl)-2-(trifluorom
et hyl )-1H i m dazol - 5- vyl ] pykliém di n- 2- am ne (obt ai ned
from Exanpl e 34(d)) (38 ng, 0.115 nmmol), 4-(4-

br omobenzyl ) - nor phol i ne (0.028 g, 0.11 mmol), Cs2CC3

Thidng/d chitgridO(S28L jrwad adde@dcﬁ/&@hh))@bﬁﬁowcug(o 49. g)GSGnm@BL %ﬁer
and X- Phos the base

addigigp9b 4 HEpe nlmj]roup@yl% regﬁy was rg@we&l}or infutes

Y, r
ity i gt A e

dissBIeEd 8EC0P6l: (DM1) 63,3-ifBotéd zdiidng hmocphl{mdem&ﬂ@gd 83 mgmol)) was

add%cht70410§reﬁ1|})y a&glginf) ne&-ty%mmgz%%l 18% {J%uon}m%ﬂlre

was'ﬂhrre@ a@tgt fo? wlg n’iﬁmte§béf§re(1’é waditited ‘letﬁ ZIHZ(EIZ, adtled with. i} 3
M5 (ES) miz 505 (M1). s
satuEaxtedrNhHC@@ (aq ) and 11) water To the organic phase Abs. (absolute) EtOH was

add?d ng q_r{#ut{o 3}13&{ @e@ ged‘ tlh sglventy u)efeaer\}aﬁ’&x eh@:?%%o to

givedite Piyle @Bmﬂoﬁ!dd) ash"&ohﬂ‘nﬂ% o yibidy Theiolated dhaterd ans need in the next
hydrochloride 0 F N\ NNNI F~NH O To a solution
stepowithqut firther purlﬁcatlon

1 = £ L3y q t ( r-ah _
M o RIS TR 1 v B Y AT e B 2y s
41$@bt4ﬂH§1&de(ESmnEXaBm{M+b)6(a)) (50 my, 0.12 mmol) in
anhydrous DMF (0.5 nL) was added a sol ution of HBTU
(56 nmg, 0.15 rmol) in DWF (0.5 nL) and the m xture
Ex aken for Ih at r.t.. 4-Fluoropiperidine
y fochl ori de (22 ing, 0.16 nmol ) was then added
S-F‘lmirbm@-niryhylm(mdd:holmm—yimeﬂk)rl’)i;he(xﬂﬂs-4n@-mahsblma)hydm-

anggyepa-goon B e e 0 BF pdeRien bR, o1 Pt
using preparative HPLC and was transferred into the
Wﬁé«d‘e accordance wth the nethod descri bed
ral thod Dto yield the title conpound
37 rrgH 54% as a solid.
o
The title compound was prepared in accordance with the general method E (Workup
procedure C), with the exception that the base of the product was purified by flash
chromatography (gradient from 100 % CH,Cl; to 6 % MeOH in CH,Cl,) before final
purification by preparative HPLC. Using 5-fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-
y1)-1H-imidazol-5-yl]pyrimidin-2-amine (obtained from Example 7(e)) (70 mg, 0.25
mmol), 4-(4-chloro-2-methylbenzyl)morpholine (obtained from Example 64(a)) (60 mg,
0.27 mmol), Cs,CO;3 (136 mg, 0.42 mmol), Pdx(dba)s (13 mg, 0.014 mmol) and X-Phos (15
mg, 0.031 mmol), the base of the title compound was prepared and transformed into the
hydrochloride in accordance with the method described within general method D to yield
(67 mg, 53%).
'H NMR (400 MHz, DMSO-ds) & ppm 10.54 (br s, 1 H) 9.90 (s, 1 H) 8.79 (d, 1 H) 8.00 (s,
1 H) 7.63 - 7.50 (m, 2 H) 7.48 (d, 1 H) 5.05 - 4.90 (m, 1 H) 4.27 (br. 5., 2 H) 3.98 - 3.75
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1H NWMR (400 MHz, DVsO-d6) S ppm 10.02 (s, 1 H) 8.80
(d, 1 H 802 (s, 1 H 7.66 (d, 2
woRK78%(d) 2H) 4. 79-5. 04(m 2H) 3. 81 (dd, 2 H) 3. 5FCT/BE2086/001116
2 H 3.14 (t, 2 H 2.78 (s, 3 20 H 2.23 - 2.07 (m 2
H 1.99 - 1.79 (m 4 H 1.71 (br.s., 2 H; M (ESI)
mz 483 (M+l). Exanple 66(d)l7Lithium 4-({5
fluoro-4-[2-methyl -|-(tetrahydro-2H pyran-4 yl)-IH
i mdazol -5 ylJpyrimdin-2 yl}am no)benzoate 0 F N O
(m, Gﬁg 3. 1\1\ 3~24\{nlN A\, ﬂdrm%%ﬂwm sfx@al) SHBC(G,G?/ Bp2.38386s, 3 H)

fluoro-

L R o

H i m dazol -5-yl ] pyri mdin- 2-yl}am no)benzoate

(obtained from Exanple 67) (1.16 g, 2.73 mmol) and
Exalupb4(a)H20 {145 hayp-22methy ersty) mergrhelise ur ri ed in Et OH
(15 nm) and H20O (4.4 nmL). The slurry was heated at
0-60C under an at nosphere of Argon for 20 h then the
act onom'xture was 5 allowed to stand for 6 days at
e sol vents vvere t hen evaporated and the

To %ég@%f %qo\f\%ii(o 8) of A cﬂiw‘% é n{_elﬁ?h?l?en}ﬂﬂagrdg g@ﬁ?g}aﬁtj mmol)

e conver si on
in MtSH (& D)y Res aade@lmphaae((egsml 7inrh6l) jiRaCNBia 0. 42gét8 mmol)

and oA 0 ol oI\ NGRS AR G AV AT et

was%gﬁBQ%g vaSuFar! hé frufd Pljozlug()wasyaﬁltio‘ﬁgdl Bét@dedTBIRA L AIM

I'n am atlon eactions io w thout further )
Naf00i (aqoaThoorganieiphidR was idied/Ra SONEOIteE), @neenitatedpmd pyrified

ml%eob'gp fia?s]l;ﬂr@g%’io g}apzpyééfaglfﬁl{ %brﬁ)% 050/ fs 4%‘8 %j 50‘; Et@qﬁén ?%ntane) to

gwe’-th'él)nﬂ% c&%g&%ds%a"&)lea? 1igdid- (0212@§ 35%). 2 H) 1. 78 (dd 2

mz 398 (M+l). is Exanple
g MMHr 544)D|MszDMszda}émpm Tp7¢fad r(@h%w 22#%}/4 e WHYpp7 -

3.45,3255,' 115133816, 3 Y2 36 PY 5l By 2ot &, R4 RE8E 99% S200+1).

Example 65
5-Fluoro-N-[4-(morpholin-4-ylmethyl)phenyl]-4-[3-oxan-4-yl-2-
(trifluoromethyl)imidazol-4-yl]-pyrimidin-2-amine hydrochloride

¥ F
0

The title compound was prepared in accordance with the general method E and work-up
procedure B. The product was purified by flash chromatography (CH,Cl/MeOH 20:1).
Using 5-Fluoro-4-[ 1-(tetrahydro-2H-pyran-4-yl)-2-(trifluoromethyl)-1H-imidazol-5-
yl]pyrimidin-2-amine (obtained from Example 34(d)) (38 mg, 0.115 mmol), 4-(4-
bromobenzyl)-morpholine (0.028 g, 0.11 mmol), Cs>2COs (75 mg, 0.23 mmol), Pda(dba)s (8
mg, 0.0086 mmol) and X-Phos (8.2 mg, 0.017 mmol), the base of the title compound (42
mg, 76%) was obtained as a solid. The hydrochloride was prepared in accordance with the

method described in general method D.
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NN \' NONHThe title conpound was prepared in
accordance with the general nethod E (Wrkup 20
w@e@codure C), with the exception that the basPCDSE10b&001116
product was purified by flash chromatography
(gradient from 100 % CH2C12 to 5 % MeOH in CH2C12).
Usi ng 5-fl uoro- 118
4- 2- et hyl - | -(tetrahydro 2H pyran-4-yl)-1H i m dazol -
-yl ] pyrimdin-2-amne (obtained from Exanple 7(e))
'H NVS%(409 MRz 88MS0edc) 5 9etdn(y) 1 H),isctBoldeh H)a1.85-7 $2¢myg H), 7.21 (d,

2 S TR st P B TR RSB 5 %,

I PR 1obt ai ned as a SO|Id
Zﬂﬁﬁ zﬁ/gqmo @ﬂ)lmgg_sgél%%%ggns 97 (s, 1 H) 8.64 (d,
786(d 2'H 7.76 (d, 2 H 7.35 (d, 1 H 5.08 -
m 1 4. 27 , 2 3.81 (dd, 2 3.12 (t, 2
E"ﬂ—‘b‘l?'ﬁ.6§4 (s, H%a H) 2(37 2, T)l (m 2|(—|) 1 82l(_?jd 2H) (
5-Fho’§@-(N-§3ﬂ)1 Nro hhﬁilﬂﬂ-&%Mhbhyl]mr@@O%{WHﬂ-l (tetrahydro-
PCT/ SE2006/ 001116 120 Exanp
2H 1 -4yl 1 HAmidazol-fudiny rquigl_ ?n?f‘ﬂ?? hydyochloridgy oy 0- 21 p
yran-4-yl) -1k i m dazol - 5-

yf i m i -y } am no) benzam de hydrochloride O ~ N
A) I,NH 0,05 To a solution of lithium
)_ ({Nst;‘uoo4 2-frethyl -1 - (tetrahydro-2H-pyran-4-yl ) -
1 i m dazol -5-yl ] pyri mdin-2-yl} am no)benzoate

(Qbtai ned from Exanple 66(a)) (50 ng, 0.12 nmmol) in
n ffdrous DMF (0.5 nL) was added a sol ution of HBTU

To & 58utitn oOlithmnn4H3-Fludro-4- []\:ﬁe‘(h@l-!'}(wtr)thﬁind-ﬁ—]hm/rm-ﬂtyh)' HI-

hak _
imigaral D AR gt eh A OB S Ao R e 0.12
mn{ﬁlbgllg'mh HotDIE (tgls)mﬁf]@aé Qcﬁieﬂg sBﬁﬁGﬁ bPHBW((SWn@g WS mmol) in

én bver nigh he crude of base
DM (@dumiL) wad theumix furewas alstkcrgfqn ib palr tatd- E@OHPHZ@Hém hydepchloride

(22%1{@'2)8{66 r e \;va{]sttﬁen Qd%ed ¥0CH owe byrtfl fddifion cﬁﬁ?ﬁ’%ﬁ&n@g n‘@,t()hio

mmol) and the reaction mixture was shaken o.n. (over night) at r.t. The crude of the base
product was purified using preparative HPLC and was transferred into the hydrochloride in
accordance with the method described within general method D to yield the title compound
(37 mg, 54%) as a solid.

'H NMR (400 MHz, DMSO-ds) & ppm 10.02 (s, 1 H) 8.80 (d, 1 H) 8.02 (s, 1 H) 7.66 (d, 2
H) 7.35 (d, 2 H) 4.79 - 5.04 (m, 2 H) 3.81 (dd, 2 H) 3.57 (br.s., 2 H) 3.14 (t, 2 H) 2.78 (s,3
H) 2.23 - 2.07 (m, 2 H) 1.99 - 1.79 (m, 4 H) 1.71 (br.s., 2 H); MS (ESI) m/z 483 (M+1).

Example 66(a) Lithium 4-({5-fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-
imidazol-5-yl]pyrimidin-2-yl}amino)benzoate
0}

Q F (6]
| N oL
Ty
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met hod described in the general nethod Dto yield the
title conpound (34 ng, 56% as a solid. 1H NVR (400
WORR7/O0BMBO- d6) S ppm 9.99 (s, 1 H) 8.81 (d, 1 POT/BEDB6/001116
(s, 1 H 7.66 (d, 2 is H 7.29 (d, 2 H 5.05-4.92 (m
1 H 3.82 (dd, 2 H 3.16 (t, 3 H 2.78 (s, 3 H)
2.24-2.08 (in, 2 H 1.97-111® (m 2 H 1.10 (t, 6 H);
M5 (ESI) mz 453 (M+l). Exanples 69-91 The fol |l owi ng
Exanpl es were prepared according to the procedure
Eth@les s Hhuigo-#+ 2 mxehyll b etrah§ do62 Hipgraast-ghy-d e imitl e - St ¥ ipyrimidin-

2 ke R S PP PPt o

(1 1?&%62 7&‘9{5901) Rerdigtied nﬁéddﬂ (13 ROV NS4 BT DﬂféEsﬁury was

e used for amnes that were freebases and one
heateddi +5®ARIC erfisi vabtommspheas obdirped fe030 h thea the rgaxiopinginiie was

REING T T T
slurﬁghlsfﬁ@@ﬁz@@lﬂ 480 heébZel dDF66R ONMR2YheNd nidrz cor6@rsldh dVRE ester
(400 ., DVMBO-d6) 67% 469 NH2 6

wasgsegrl(I(Q;MSl LfpHex {39 mgy). 1gmgepl) wgsper,%lgg Zﬂ@sgtx%sp_cbmo@ apg the

slur@r g{is ﬁe&%:ra] at %ﬁ‘?géj ég O%Fﬁlgrk&gﬁgbof %%&v&n‘ré ﬁf? zacgtm:gaﬁs ﬂ% tlﬁle

corr'x:_poancl&s 4 E@hd2(|ﬂ)17 ). 'Bl&(ld(ﬁlatz&&naierFAB*evaiuﬁﬁ(lmaﬁldahbn TGN
9.80 (s, 1 H 8.61 (d, 1 H 7.68 67% 469 V
w1thwtﬂmﬁmrssmﬂca&19{lm 2H) 7.34 (d, 1H)5.33(dd, 1H)5. 08

'y gﬁﬁ]@(‘{dﬁ‘mﬁ{ﬁl\/{%&%% Y Gu8Ts, T Y U8EEE § 3 79e9EB!7)45 (4, 2
1) 732 (d, 1 H) 5.11 - 4.98 (m, 1 H) 3.78 (dd, 2 H) 3.05 (t, 2 F) 2.53 (s, 3 H) 2.24 - 2.08
(m, 2 H) 1.78 (dd, 2 H); MS (EST) m/z 398 (M:+1).

Example 67
Ethyl 4-({5-fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-
yllpyrimidin-2-yl}amino)benzoate

o

oy

N J ¥ /©)J\
Rt U SR
The title compound was prepared in accordance with the general method E (Workup
procedure C), with the exception that the base of the product was purified by flash
chromatography (gradient from 100 % CH,Cl; to 5 % MeOH in CH,Cl,). Using 5-fluoro-
4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-yl]pyrimidin-2-amine (obtained
from Example 7(e)) (794 mg, 2.86 mmol), ethyl 4-iodobenzoate (820 mg, 2.97 mmol),
Cs,COs (1.48 g, 4.54 mmol), Pdy(dba)s (59 mg, 0.064 mmol) and X-Phos (63 mg, 0.13
mmol), the title compound (1.16 g, 95%) was obtained as a solid.
'H NMR (400 MHz, DMSO-ds) & ppm 9.97 (s, 1 H) 8.64 (d, 1 H) 7.86 (d, 2 H) 7.76 (d, 2

H) 7.35 (d, 1 H) 5.08 - 4.96 (m, 1 H) 4.27 (q, 2 H) 3.81 (dd, 2 H) 3.12 (¢, 2 H) 2.54 (s, 3 H)
2.27-2.11 (m, 2 H) 1.82 (dd, 2 H) 1.30 (t, 3 H); MS (ESI) m/z 426 (M+1).
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3.04 (m 2 H 2.54 (s, 3 H 2.25 -1.95(m 4H)
1.86-1.75(m2 H) 71 9.82 (s, 1 H 8.61 (d, 1 H 7.70
WO 3MTA8A40 F F (d, 2H)7.50(d, 2H)7.34(d, 1 H) 5. OFCE/SE20861001116
(m 1 H 3.8 (t, 2 H 3.82 (dd, 2 H 3.71 (t, 2 H)
3.11 (t, 2 H 2.54 (s, 3 H 2.5- 2.37 (in, 2 H 2.24
- 2.11 (m2 H 1.81 (dd, 2189 WD 2007/ 040440
PCT/ SE2006/ 001116 122 Ex R NVR Yield Mz 72
9.78(s, 1H) 8. 61(d, 1H) 8.08 48% 481 O NHZ (d, 1 H) 7.81
Example6$ (m 2 H) 7.71 - 764(m 2H) 734(d 1 H)

e e I R (tiﬁa'exdm?ﬁlwyr@- Ly Wi imiigyol-5-
yl]ﬁyﬁﬁldm&-}u}aIﬁiﬂo&’f&nzaﬁu&@hydr])clﬁgnﬁm H 1.63 - 1.50

27 of 29 signals reported, signals obscured

byF 73 N9.7J8 (s, 1 H 860 (d, 1 H 7.68 55% 464
(d, p;% 7. N30~ (m 3 H 5.07 - 4.95 (m 1 H)

3l63 (br. s., 2 H 3.11 (t, 2 H 2.84

st SN2 B35 (s, 3 H) 2.24 . 2.11 (m 2 H 1.80 (dd,
WM\NHg 72 (s, 1 H 8.59 (d, 1 H) 7.64 33% 469
(0]

N,
d, 2H) 7. 33(d, 1H) 7. 30(d, 2

To a solution of lithium 4-({5-fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-
imidazol-5-yl]pyrimidin-2-yl} amino)benzoate (obtained from Example 66(a)) (50 mg, 0.12
mmol) in anhydrous DMF (0.5 mL) was added a solution of HBTU (56 mg, 0.15 mmol) in
DMF (0.5 mL) and the mixture was shaken for 1h at r.t.. Diethyl amine (13 mg, 0.18
mmol) was then added followed by the addition of DIPEA (48 mg, 0.37 mmol) and the
reaction mixture was shaken over night. at r.t.. The crude of the base product was purified
using preparative HPLC and was transferred into the hydrochloride in accordance with the
method described in the general method D to yield the title compound (34 mg, 56%) as a
solid.

'H NMR (400 MHz, DMSO-dg) 6 ppm 9.99 (s, 1 H) 8.81 (d, 1 H) 8.03 (s, 1 H) 7.66 (d, 2
H) 7.29 (d, 2 H) 5.05-4.92 (m, 1 H) 3.82 (dd, 2 H) 3.16 (t, 3 H) 2.78 (s, 3 H) 2.24-2.08 (m,
2 H) 1.97-1.86 (m, 2 H) 1.10 (t, 6 H); MS (ESI) m/z 453 (M+1).

Examples 69-91

The following Examples were prepared according to the procedure described in Examples
66 and 68 except that the quantity of DIPEA used in each case was adjusted depending on
whether the starting amine was a free base, mono- or higher salt. 3 equivalents of DIPEA
were used for amines that were freebases and one additional equivalent was added for
every additional salt. The group R is an amine connected via the nitrogen to form an

amide.



H 5.06-4.94 (m 1 H 4.75 (t, 1 H 3.83 (dd, 2 H
3.53 (br. s., 2 H 3.11 (t,2H)2.53 (s, 3H)

wQ2@4/020410(m 2H) 1.80(dd,2 H)1.15-1.00(m 3H) REX/SE2006/001116
2007/ 040440 PCT/ SE2006/ 001116 123 Ex R NVR Yield Mz
75 NH 9.74 (s, | H 8.60 (d, 1 H 7.64 35%455 HQ
(d,2H)7.39-7.28(m 3H) 5.07-1R194(m 1 H 4.81 -4.71
(m 1 H 3.82 (dd, 2 H 3.54 (br. s.,2H)3.11
(t,2H)2.96(s,3 H) 2.54 (s, 3 H 2.24 - 210 (m 2

Ex H) IRS80(dd, 2H) 76 9 ]Mviks, 1 H) 8.59 (d, 1 Hyield69 | Mz
6490h 524 7 A3 (rr,L’)l—h 7 23 - 7 22 (m 3 LN

69 4. 94V0m\1/}k‘|)“gs. 81 (|dH NMR @90 ¥iE5 DMEOAB) ( 1¥7% H | 469
) S i 5 *
2.24-2.10 (m 2 H 1-8726g(tfd1dH252.80H)7.717(nt|2f1=T) D. 79 (s, |1

H B.61 (d, 1 H 8.43 - 73% 508
8. 1p(m 1H) 7. 79- 7. 71(|/- 70 - 13 D) 7344d. I m |2 H) 7. 34

(]2 1) 254 (s, 3| 550 389 g EFtaall ) P08

|1.nt49?;gzﬁ]l)42. 24 - 2.1 ¥y3.22 (ip HBR.GO(2H) 2{H) 1.55]-
2.54 (s,3 H) 2.25 - 2.11 (m, 2 H)

1.80 (dd, 2 H) 1.78 - 1.69 (m, 2

H)

70 HNQ'F 9.80 (s, 1 H)8.61(d, 1 H) 7.68 67% 469

(d, 2 H) 7.55 - 7.43 (m, 2 H)
7.34(d, 1 H) 5.33 (dd, 1 H) 5.08
-4.94 (m, 1 H) 3.90 - 3.50 (m, 6-
7 H uncertain integral) 3.17 -
3.04 (m, 2 H) 2.54 (s, 3 H) 2.25
—1.95(m,4H) 1.86 - 1.75 (m, 2
H)

71 982 (s, | H)8.61(d, 1 H)7.70 | 73% 487
(d, 2 H) 7.50 (d, 2 H) 7.34 (d, 1
H) 5.07 - 4.94 (m, 1 H) 3.89 (t, 2
H) 3.82 (dd, 2 H) 3.71 (1, 2 H)
3.11 (t, 2 H) 2.54 (s, 3H) 2.5 -
2.37 (m, 2 H) 2.24 - 2.11 (m, 2
H) 1.81 (dd, 2 H)




1.42 - 1.31 (m 2 H WD 2007/040440
PCT/ SE2006/ 001116 124 Ex R NMR Yield Mz 78 HZN\
w@:2@0/04E40 1 H) 8.61 (d, 1 H) 8.24 - 56% 510 NpCBSHE206/001116

(m 1 H 7.797.71 (m 2 H 7.70 - 7.63 (m 2 H) 7.34

(d, C p 1H5.08-4.97 (m 1 H) 3.81 (dd, 2 H) 3.62 -
3.51 (m 4 H 3.07 (t, 2 Hi22.54 (s, 3 H 2.5- 2.34

(m 6 Huncertain integral) 2.24-2.11 (m 2 H) 1.80

(dd, 2 H) 79 9.76(s 1H)8.61(d, 1t|)7 99 51% 439 H2N

Ex(d, |[RH) 7.77 (d, 2 HNMR66 (d, 2 H) /.35 (O’Ylhde M/z
5-0% 406 (m—1E)i 14-4 01(m 1H)3 81 ( 3

210 t%54 (s, 378@121)2&61(@1@8(% 248% 481
1. 80€dd, , 1. 15 9 (s, 1H
5 ogl " A H 8 30 51@&2’?% 725%1%9 (d, 2 H

7.61{ (d, 2 H 7.34 (p7.71- E‘l)éﬁmoz 49(51 (m

1H) 4. : g ;? 3.66 (jm

1 #) 3.56 (dd, 1 H )§@7c14952(m,+)1H) @44 d 3 H 2.[25

- 2}08 (m 3 1. 953 L o dd, 2 H

W):boow( 0404450 PCT/ SEZg%é[Pt)glé?’gl E%‘ (% I)

H) 3.81 (dd, 2 H) 3.10 (t, 2 H)

2.54 (s, 3 H) 2.25-2.11 (m, 2 H)

1.86 - 1.69 (m, 4 H) 1.63 - 1.50

(m, 2 H). 27 of 29 signals

reported, signals obscured by

HDO

N 978 (5, 1H) 8.60 (4, 1 H) 7.68 | 35% 464
\/\IFH (d, 2 H) 7.38 - 7.30 (m, 3 H)
5.07 - 4.95 (m, 1 H) 3.82 (dd, 2
H) 3.63 (br. 5., 2 H) 3.11 (t, 2 H)
2.84 (t, 2 H) 2.53 (s, 3 H) 2.24 -
2.11 (m, 2 H) 1.80 (dd, 2 )

74 A NH 9.72 (s, 1 H)8.59 (d, L H) 7.64 | 33% 469
HO J (d,2H)7.33 (d, 1 H) 7.30 (d, 2
H) 5.06 - 4.94 (m, 1 H) 4.75 (1, 1
H) 3.83 (dd, 2 H) 3.53 (br. 5., 2
H)3.11 (t, 2 H) 2.53 (s, 3 H)
2.24-2.10 (m, 2 H) 1.80 (dd, 2
H) 1.15 - 1.00 (m, 3 H)




Ex RNMVR Yield Mz 81 HN9.74 (s, 1 H 8.60 (d, 1 H
7.66 68% 481 (d,2H)7.37-7.26(m3H 5.07 - 4.94 (m 1
woR003/08R4¢ dd, 2 H)3.78-3.55(m 6H)3.50 (br.s.PCRSEN06/001116
3.10 (t, 2 H 2.53 (s, 3H)2.24-2.10(m2H) 1.80 (dd, 2

H 1.91 - 1.67 (m 2 H 82 HN"~ 9.76 (s, 1 H 8.59
(d, 1 H 7.66 68% 494 (d, 2Hp3.36-7.27(m3H 5.06 -
4.94 (m 1 H 3.81 (dd, 2 H 3.47 (m 4 H 3.09 (t, 2
H 253 (s, 3 H 243 - 2.26 (m 6 H 2.24-2.10 (m
Ex2 H|R.79(dd,2 H O[8MRt, 3 H) 83 9.78 (s, glem S PRIz
ek _7_4:_7 449%-49% o (d 2H)\7 38-7 27(m 3H) Q7 -
754. 94 (m 3.81 (8,74s,H)HBS.60 (d, 1FIU764 m 35;/51)793. D855
(t, 3 (s, 3 M (M2 H 1.
(dd, %o 1 o6 (br . s@ S 5428 b ) 7 (Ps, 1 H
8.61 (d, 1 H 8.23 23%04111194((611 11H)H)817 181- 7.72 (m] 2
H 71.69 - 7.64 (m 2 g rg 8 | 4.96 (m
1 H)| 3.81 (dd, 2 H) émohHét”S idch)ﬂfl)z %(QrS 21.15; I(—|) ,
2.79 (s, 1.5 H)] rot m
H 1.80 (dd, 2 H WD 20%?0%4%%%%%006/ 001116
126 H) 2.54 (s,3 H) 2.24 - 2.10 (m, 2
H) 1.80 (dd, 2 H)
76 HN/ﬁ 9.76 (s, 1 H) 8.59 (d, 1 H) 7.69 - | 64% 524
K/N 7.63 (m, 2 H) 7.36 - 7.28 (m, 3
Oj H) 5.06 - 4.94 (m, 1 H) 3.81 (dd,
! 2 H) 3.55 - 3.40 (m, 6 H
uncertain integral) 3.22 (s, 3 H)
3.09 (t, 2 H) 2.53 (s, 3 H) 2.42
(br. s., 3 H uncertain integral)
2.24-2.10 (m, 2 H) 1.79 (dd, 2
H)
77 HN/» 9.79 (s, 1 H) 8.61 (d, 1 H) 8.23 - | 73% 508
? N 8.12 (m, 1 H) 7.79 - 7.71 (m, 2
O H) 7.70 - 7.64 (m, 2 H) 7.34 (4,
1 H) 5.08 - 4.97 (m, 1 H) 3.81
(dd, 2 H) 3.08 (t, 2 H) 2.54 (s, 3
H) 2.38 (br s, 4 H uncertain
integral) 2.24 - 2.11 (m, 2 H)
1.80 (dd, 2 H) 1.55 - 1.43 (m, 4
H) 1.42 - 1.31 (m, 2 H)




Ex RNVR Yield Mz 85 HN9.77 (s, 1 H 8.60 (d, | H
7.66 36% 467 (d,2H)7.50-7.40(m2H) OH 7.33 (d, 1 H)
WG2@7/04044095 (m 1 H) 4.95 (dd, 1 H) 4.35 - 4pABSK20p6/001116

1H 3.88-3.76 (m 2 H 3.65- 3.20 (nultiplets

partly obscured by HDO signal, no reliable integral)
3.11 (t, 2 H 2.54 (s, 3 Hi22.25 - 2. 10 (m 2 H

1.99- 1.72(m4H) 86 NH2 9.79 (s, 1 H) 8.61 (d, 1 H

8.24 53% 441 HQ (t,. 1 H 7.81 - 7.75 (m 2 H 7.71 -

Ex7.6%Rm 2 H 7.35 (NMRH 5.07 - 4.96 (m| v¥jeld 4. [M/z
) 3.82 (dd. H)y 3 53 - 345 (m 3 1H) 3 10

78+, %IZE‘% 54 (s, 3 H9-80%5,291)8.61 (1 1E)8.24 H)| 56981 (dd510
9

2O (5, L8 88 A M2 o soe ke

7.34 (dﬂ“ 5.08 | H$796 - (7m3(inlz)H)37§4l c(dc, 2 H

3.00 (t\ 2 2.54 2. 47-2.38 m2H)2 26-2.|11
(1 P L 007 Gmgdin &1

(m (8 H O[.80 (dd, 2 ]

PCT/ SE2006/ 001116 1%7(1(15%%@136 R 50§ng4¥l)z2 Esa gng. 75

(s, {1 H 8.59 (d, I 6 .38 -

7.25 (m 3 H N5.07 3021(192}1)@;541(%1{325} (dd, 2

2.34 (m, 6 H uncertain integral)

2.24-2.11 (m, 2 H) 1.80 (dd, 2

H)

1°4

79 9.76 (s, LH) 8.61 (d, L ) 7.99 | 51% 439

- N/k (d, 1 H) 7.77 (d, 2 H) 7.66 (d, 2
H) 7.35 (d, 1 H) 5.07 - 4.95 (m,
1 H) 4.14 - 4.01 (m, 1 H) 3.81
(dd, 2 H) 3.10 (t, 2 H) 2.54 (s, 3
H) 2.25 - 2.10 (m, 2 H) 1.80 (dd,
2 H) 1.15 (d, 6 H)

80 o WNH, 9.79 (s, 1 H) 8.61 (d, L H) 8.30 | 51% 467
\ / (d, 1 H) 7.79 (d, 2 H) 7.68 (d, 2

H) 7.34 (d, 1 H) 5.07 - 4.95 (m,

1 H) 4.48 - 4.39 (m, 1 H) 3.89 -
3.76 (m, 4 H) 3.74 - 3.66 (m, 1
H) 3.56 (dd, 1 H) 3.10 (¢, 2 H)
2.54 (s, 3 H) 2.25 - 2.08 (m, 3 H)
1.95 - 1.85 (m, 1 H) 1.80 (dd, 2
H)




H 3.09 (t, 2 H 2.90 (br. s., 2 H)

2.53(s,3H) 2.30-2.09(m8H) 1.86 - 1.67 (m H)
wQa2eh3/040426 (m 2 H) 89 H2N') 9.80 (s, | H) 8.PAT/fE2004001116

H 8.27 71%530 N (t, 1 H 7.80 - 7.72 (m 2 H 7.71

-7.64(m2H)7.35(d, 1 H F5.07 - 4.97 (m 1H 3.81

(dd, 2 Q H)3.08(t,2H)2.93(t1,22H) Described in WD 2.73

(t, 2 H 2.59 (t, 2 H 2.54 (s, 2005097750 3 H) 2.27

= 2,10 (m 4 H 1.80 (dd, 2 H 90 9.76 (s, 1 H 8.60

4
8

Ex(d, |IRH) 7.66 65% S08NM®, 2H) 7. 36- 7. 2/(m 3H) | YRI¥O - | Myz
404 (ot t)3-81 ( 2 H) 2 45 (br s pot jpossible

—

81ty iy e) 3.09 S)9;74ZS,I-1§H)28.53@7,§,,HB7.66-|)2 Egsazg (brfas]
° ARy %4 S 2.1 , .
s H) 96 (s, 3 (2%3?328 oégﬁl appw)g

(s, |3

sigral s ¢ddl d not be 5107t-eigJ48(&1€dH 387 edeby W

2007/ 040440 PCT/ SEZOJ)%/ 001116 128 Ex %I(E MR IYield M
91 /]--\ 9.73 (s, 1 H'™M8: Al @I}D%.@s 62%94519?m Nl
NH (|d, 2H) 7. 33 (d, 1 Hypy 184t .

H) 2.81 (dd, 2 H 3.Hébs (’br.jj3s.1,(2 ﬁ?zgf’é’z@ (b(br. s..|2
H urjcertain integral | 33D@2412.10mPHR168 (br. s., 1| H

N

=

uncertain (ad, 2 H) 1.91 - 1.67 (m, 2 H)
82 HN/\ 076 (s, L H) 8.59 (d, L H) 7.66 | 68% 494
k/N (d,2 H) 7.36 - 7.27 (m, 3 H)
j 5.06 - 4.94 (m, 1 H) 3.81 (dd, 2

H) 3.47 (m, 4 H) 3.09 (t, 2 H)
2.53 (s, 3 H) 2.43 - 2.26 (m, 6 H)
2.24-2.10 (m, 2 H) 1.79 (dd, 2
H) 0.99 (t, 3 H)

83 9.78 (s, 1 H) 8.60 (d, L H) 7.67 | 44% 495
OW) (d, 2 H) 7.38 - 7.27 (m, 3 H)
5.07 - 4.96 (m, 1 H) 3.81 (dd, 2
H) 3.57 - 3.47 (m, 2 H) 3.08 (t, 2
H) 2.53 (s, 3 H) 2.24 - 2.10 (m, 2

H) 1.79 (dd, 2 H) 1.06 (br. 5., 6
H)

84 __NH, 9.79 (s, 1 H) 8.61 (d, L H) 823 | 23% 411
(g, 1 H) 7.78 - 7.72 (m, 2 H)
7.69 - 7.64 (m, 2 H) 7.34 (d, 1
H) 5.08 - 4.96 (m, 1 H) 3.81 (dd,
2H) 3.08 (t, 2 H) [2.76 (s, 1.5 H)
2.75 (s, 1.5 H)] rot. 2.54 (s, 3 H)
2.24-2.11 (m, 2 H) 1.80 (dd, 2
H)




integral) 2.53 (s, 3
1.69 (m 4 H Exanpl

H 2.33 - 2.10

e 92

(m 5H 1.88 -

WG20070ar4a0 N- [ 4- (et hyl sul f onyl ) phenyl ] - 4-[ 1- (t BCT/8E2006/@01116

-2H pyran-4-yl) - 2-

pyrimdin-2-amne FF NF

(trifluoromethyl)-1Him dazol -5-yl]
f-CO FNSO NNO 5H

The title conpound was prepd2éd in accordance with the

general nmethod E using 5-fluoro- 4-]
1-(tetrabydro-2H pyran-4-yl)-2-(trifluoronethyl)-1Him
Exi daz® - 5-yl ] pyrim di pNMRM ne (66 ng, 0.2 npkid M/z
i 34(d)) and 4-bronmmpheny| pet byl
85 sul f 3@& 7 ng, 0.2|MdKs 1D $eUe, D 166G | § 36dampoundi6?
(43|rg) 4489. 10 'H / W 8 fgpm 8. 46
(d, [3=227 tz, 1 H) AP I e B
J=3{03 Hz, 1544 72- 4. BBEBYd,H)H) D41 dg.93¢h]187,| 4. 80 Hé
2 H 3.37 - 3.49 (m|2 H) 3.02 (s, 3 2.86 - 2.7
(m 12 H; M (ESI) m ﬁ)&gé(‘éc}ﬂlﬁh‘}-i’ﬁ Eﬁ-é%r@ne 93 15
N-[4- (Azetidin-1-yl chf pgRws) ] org-4-[ 1-(tlet
rahydr o- 2H pyr an-4-y )?g- AT Ry 365
(tr 5 f 1 uor onmet hyl ) - 1H 3.20 ¢aultiblets pakrfly phscimiddiin- 2-ami |l e
WO 2007/ 040440 PCT/ SEgOﬂgd)Oll 6 1%9bl FFNF FNGO
P N N O rJ~H Y -S1gnai, no reliable
integral) 3.11 (t, 2 H) 2.54 (s, 3
H) 2.25 - 2.10 (m, 2 H) 1.99 -
1.72 (m, 4 H)
86 NH, 9.79 (s, 1 H) 8.61 (d, 1 H) 824 | 53% 441
HO\) (t, 1H) 7.81 - 7.75 (m, 2 ) 7.71
-7.65 (m, 2 H) 7.35 (d, 1 H)
5.07-4.96 (m, 1 H) 4.70 (t, 1 H)
3.82(dd,2H)3.53-3.45(m, 3
H) 3.10 (t,2 H) 2.54 (s, 3 H)
2.25-2.11 (m, 2 H) 1.81 (dd, 2
H)
87 | 9.79(s,1 H) 8.61 (d, 1 H) 8.19 60% 468
Ae~m (t, 1 H) 7.79 - 7.72 (m, 2 H) 7.70
2
-7.64 (m, 2 H) 7.34 (4, 1 H)
5.08 -4.96 (m, 1 H) 3.81 (dd, 2
H) 3.09 (t, 2 H) 2.54 (s, 3 H)
247-238(m,2H)2.26-2.11
(m, 8 H) 1.80 (dd, 2 H)




-O---, The title conpound was prepared in accordance

with the general nethod E using 5-fluoro- 4-]
wa2qormswanydr o- 2H pyran-4-yl ) -2-(tri fl uor onet hpCy/SEId06/0M1116

i dazol -5-yl ] pyrimdin-2-amne (66 ng, 0.2 mol,

obt ai ned from Exanpl e 34(d)) and

1- (4- bronmobenzoyl ) azeti di nelZy (obtai ned from 93(a))

(48 nmg, 0.2 mml) to give the title conpound (48 ny,

499 . 'H NMR (400 M4z, CDC13) S ppm 8.46 (d. J=2.53

Exfz,lg H 7.71 (d, J3N@AR Hz, 1 H 7.57 - 7{8%ldm 4M/z
I—gusn-dqplm H) 4 20 (d_1=44 21 bz 08

* Vil J;[)_ A
62, 4.80 HP.75@H) B)8494d,70H) ﬁaﬁéH) 6BY- 2. 44 508

g?}éjsiSAZégmggnzoyl(Me I di ng (MO+Br1).

-(
16 g, 4.7 ok jmf i) 08¢ ddd2 E{ 3N (0. 66
m.,|4.8 mml)l was added. dropw se to 4-?{ mpbenzoyl
chlpride (1.0 g, 4.560nhBY L 'H)%OI(P&G }ﬁ The
mxture is was stirrief . gygs [ diluted
with CH2C12, washed W %@saturat egj((lj\ll)aq—m y aqg.),
wat er, dried (Na2804)], 86 i 1.02(mad Bnd.4orickt tated in

vacpo. The crude pragduc purlfled by fllash
chr prmat ogr aphy (heptafﬁ‘{zgx\ﬁept EtOAc 1:4) to give

A\1”4

The[titl conpound a 1 d NVRR 530
89 (40)}1\;& Tg o dp&@@(mﬂ)é@@(& ﬁmgw{})s Z}%dg o 53
J=7 H) 2.29 @ 128) 28437 (&2 H);7 (ESI) mj|z

240| (M Exanpl
N—[4((% 1yl ia?ﬁ him2 B AP 8hdbnyl 1 - 2- (1, 24di

nmet hyl - | dazol - 5-507 = 597f(ﬂnyom|ay8'1l(ﬁdcﬂ n42- am ne {WWD
20077 040440 FPCT/ SE20006/ 00111 G, Ne-| OB N
FNONO H 1LI)308(t2H)293(t )
Described in WO 273 (1, 2 H) 2.59 (t, 2 H) 2.54 (s,
2005097750 3 1) 2.27 - 2.10 (m, 4 H) 1.80
(d, 2 H)
% HN/\ 076 (s, 1 H) 8.60(d, LH) 7.66 | 65% 508

k/N (d,2H) 7.36-7.27 (m, 3 H)

\( 5.06-4.94 (m, 1 H) 3.81(dd, 2
H) 3.45 (br s not possible to
integrate) 3.09 (t, 2 H) 2.53 (s, 3
H)2.42 (br.s.,4H)2.24-2.10
(m, 2 H) 1.79 (dd, 2 H) 0.97 (s, 3
H) 0.96 (s, 3 H). Two broad

overlapping signals could not be

integrated accurately




The title conpound was prepared in accordance with the
general nethod E using 4-(1, 2-
waloveoimshe 1H- i m dazol - 5-yl ) -5-fl uoropyri m di n- PEEAE2986/001116

(26 mg, 0.125 mml, obtained from Exanple 25(a)) and

1- (4- brono- 2- chl or obenzoyl ) azeti di ne (obtained from
Exanple 5 94(a)) (35 ng, 0.12%7 mmol) to give the title
compound (17 ng, 34%. 1H NMR (400 MHz, CDCl13) S ppm
8.46 (d, J=2.53 Hz, 1 H) 7.71 (d, J=3.03 Hz, 1 H 7. 57

Ex- 71RO (M 4 F) 4. 80 NMRO2 (m 1 H 4. 30 ({yidddsd. 2M/z

Hz 14 H) 4 08 (dd 311 62 4 20 Hz 342 (i
91 J=1P. 00 Az \2 H) 2. 6073 (s, TEDEHO @, Hﬁ)i.-% {6674 (494
2 H T86 (dNHI=8. 84 (dfgm%.@(&,i\’ﬁ)@.%%?zm“ 491 (M|+

1).(10 a e 94(a)

1- (4- Brono="2- chl or obely 96 } d06t(inglil &5 3.81 (8d, |Br / Cl1
The|titl e conpound S_prepared | ccordange with the
general nethod H usi }1339,8%5 é?@%’l‘gar benzoi ¢ aci g
(0.5 g, 3.19 nmol) .dzﬁaﬁbwumﬁltég%a?ma 3.36 mol|)
to ¢give the 1s titlel conpound (800 91% .| 1H NMR
(400 MHz, CDC13) S p 258(bd§,lﬁumrt&m 1 H 7.45

(dd] J=8.08, 1.77 Hz in@%‘?%g%%@’%&:—?g@ [_Eé_ilH)(m

4.22 (t, J=7.83 Hz,
(MS(H} +.84) 1.68Qmiz4anp! e |95

2 ; M5 (ESI) mz
N[4-(Azetidin1-ylc r bo Y-2-nethylphenyl . 4.(1 2.1

net hyl - 1H i m dazol - 5-yl)- 5- quoropyrlmdanamneV\D
2007/9 40440 PCT/ SE2006/ 001116 131 CH3 N=~ N .CH s N
gpje O NN\ H The title conpound was prepared in

-mmtzvtqmﬁxemﬂﬁuohﬂ)ﬁmgua-[ﬁ@éﬁaﬁycﬁomvwrmaayl)zz-
(trifluoromethyl)-1H-imidazol-5-yl]pyrimidin-2-amine

The title compound was prepared in accordance with the general method E using 5-fluoro-
4-[1-(tetrahydro-2 H-pyran-4-yl)-2-(trifluoromethyl)-1 H-imidazol-5-yl]pyrimidin-2-amine
(66 mg, 0.2 mmol, obtained from Example 34(d)) and 4-bromophenyl methyl sulfone (47
mg, 0.2 mmol) to give the title compound (43 mg, 44%).

'H NMR (400 MHz, CDCls) & ppm 8.46 (d, /=2.27 Hz, 1 H) 7.76 - 7.87 (m, 4 H) 7.63 (d,
J=3.03 Hz, 1 H) 4.72 - 4.85 (m, 1 H) 4.04 (dd, J/=11.87, 4.80 Hz, 2 H) 3.37 - 3.49 (m, 2 H)
3.02 (s, 3 H) 2.56 - 2.73 (m, 2 H); MS (ESI) m/z 486 (M + 1).

Example 93
N-[4-(Azetidin-1-ylcarbonyl)phenyl]-5-fluoro-4-[1-(tetrahydro-2H-pyran-4-yl)-2-
(trifluoromethyl)-1H-imidazol-5-yl]pyrimidin-2-amine




10

15

20

di met hyl - | Him dazol -5-yl)-5-fluoropyrimdin-2-am ne
(30 ng, 0.145 mmol, obtained from Exanple 25(a)) and
wda2qp40ano- 2- met hyl benzoyl ) azeti di ne (obt ai neRCT/8E2U6/001116
Exanple s 95(a)) (37 ng, 0.145 mmol) to give the title
compound (32 ng, 58% . 'H NWR (400 MHz, CDC13) 8 ppm
8.27 (d, J=3.03 Hz, 1 H 7.7129(d, J=4.29 Hz, 1 H) 7.36
-7.45 (m 2 H 7.18 - 7.26 (m 2 H 4.21 (t,J=7.58 Hz,
2 3.98 (t, J=7.58 Hz, 2 H 3.93 (s, 3 H 2.48 (s,
3 .25 - 2.36 (m2H); M5(ESI)m z381 (M + 1). 10 -
Fe 95(a) 1-(4-Brono-2-nethyl benzoyl ) azetidine O
\N\g%e title conpound was prepared in accordance
ht he, genenal nethod H using 4-brono-
t enzgtt acid (1.0 g, 3.93 nmol) and azetidi ne

O 44 mmol ) to give the title conmpound (670
% /159 H NMR (400 MHz, CDC13) 8 ppm 7.38 - 7.41
(m #H 7.33 (dd, J=8.08, 1.52 Hz, 1 H 7.11 (d,
4.0 J=97. 01 4 2.38 (s, 3
g i Ao ing “@E"P(%afe? 'i(llfécovénci wah ?E%e?er;zs@ethwﬁ E‘qs;ng >-fiuoro-
4- [Emﬁmiﬂr&@H%@ran- -y1)-2-(trifluoromethyl lH- idazol-5-yl d
- Di et hyl - 1I¥|-)| m(dazol - y) 1m1 Szcr)o KI-]{)ynml m%amme

(66| I%%:Iof%m%l{ﬂ%wdj %Wuﬂﬁa@p}@ %(d)gmch b(@bmmdbenzoyl)wzmdn&

Congia i e o M O e A e bR W 770
'H iR (400 M%@%Cﬁ) fgﬂlpﬁgés 4? §dl gﬁ% |53 (I)Irzol Hr) I7 nzl (d, J=3. (gsmﬂﬁ e1 H) 7.57
|
. ?QE&% 4 V5040 b 4420 Hie X H 108 (3 ey ) a0 H,
WQW@HBQ Hj‘EBbyb Akt 288 1%7@%%84 B9, IR NS BTy mz 491

ive the t|t| conpou
(M% 1). i

Example 93(a) 1-(4-Bromobenzoyl)azetidine
O

Jog:

Azetidine (275 mg, 4.82 mmol) followed by EtsN (0.66 mL, 4.8 mmol) was added
dropwise to 4-bromobenzoyl chloride (1.0 g, 4.56 mmol) in DCM (10 mL). The mixture
was stirred 30 min before it was diluted with CH,Cl,, washed with saturated NaHCO;
(aq.), water, dried (Na;SOy), filtered and concentrated iz vacuo. The crude product was
purified by flash chromatography (heptan to Heptan: EtOAc 1:4) to give the title
compound (765 mg, 70%) as a solid.

'H NMR (400 MHz, CDCls) & ppm 7.47 - 7.58 (m, 4 H) 4.26 (t, J=7.83 Hz, 4 H) 2.29 -
2.43 (m, 2 H); MS (EST) m/z 240 (M + 1).

Example 94
N-[4—(Azetidin—1-ylcarb0nyl)-3-chlorophenyl]-4-(1,2-dimethyl—lH—imidazol-S-yl)-5-

fluoropyrimidin-2-amine



10

15

20

s 1H NWR (400 MHz, CDC13) 8 ppm 8.32 (d, J=3.03 Hz, 1

H 7.84 - 7.92 (m 2 H 7.75 - 7.82 (m 3 H 7.70 (s,
waQ20dy/o849b (s, 3 H 3.06 (s, 3 H 2.50 (s, 3 HCT/AR006/001116

(ESI) mz 362 (M+ 1). Exanple 97 10

N-[ 3- Chl or o- 4- (et hyl sul f onyl ) phenyl ] - 4- (1, 2-di net hyl -

1H i m dazol -5-yl)-5- fluorad@gri mdin-2-amne CH3 N ~

4 NH FI NHO NNC1L HThe title conpound was

prepared in accordance with the general nethod E using

- Q_H32_
t hyl - i m dazol -5-yl)-5-fluoropyrimdin-2-anm ne
0y nmol , obtained 1s from Exanple 25(a))

and 4 Eronn 2- chlorophenyl nmet hyl sul fone (obtai ned
(54 ng, 0.20 mmol ) to give the title
_é ny, 27% 1H NVR (400 MHz, CDCl13) 8 ppm
8N34NdJ ost 8.10 (d, J=2.02 Hz, 1 H) 8.03
(d, J884Hz H)785(s,1|—|)779(d J=4.55 Hz,
Theltitld)compdnd ek prap@ed i, aceortlandeyiththejgenegalgnethed Esimg 4-(1,2-

iy LS B8l ) e B PO et eyt P

ﬁotQE§aﬁQpﬁr259) GadBr- mreroﬁxccwcmoﬁdmﬁz'@[pamidiner(ybtaﬁhu @fothxample

3 mmol) was added in portion to a solution

94(h (Nangcﬁammowo gvedheritidg gomprundihlions %4%)5 ny, 6.6

o TR A8y s Pt 4108 Bt Mz S

- 7.69. (114 HYH.80malgp (was Iﬁ)dﬂEIi(d The! i Mt H) was (&reat:euéz .80 Hz,
m Ccrowave oven VO 20

/
2 HPD@TF/zéEZGD%W)HﬁéH) 2043 %T?émaéalfb% - %142 { O%?l)és%c@o{’ it
Hz,tZOHf;'MS (@gg”%ﬁ%t@@br%_t h CH2Cl12. The organi ¢ phase was

¥

Example 94(a) 1-(4-Bromo-2-chlorobenzoyl)azetidine
0]

Foq

The title compound was prepared in accordance with the general method H using 4-bromo-
2-chlorobenzoic acid (0.75 g, 3.19 mmol) and azetidine (192 mg, 3.36 mmo]) to give the
title compound (800 mg, 91%).

'H NMR (400 MHz, CDCls) 8 ppm 7.58 (d, /=2.02 Hz, 1 H) 7.45 (dd, J=8.08, 1.77 Hz, 1
H) 7.22 (d, J=8.08 Hz, 1 H) 4.22 (t, J=7.83 Hz, 2 H) 3.97 (t, 2 H) 2.28 - 2.41 (m, 2 H); MS
(ESD) m/z274 M + 1).

Example 95
N-[4-(Azetidin-1-ylcarbonyl)-3-methylphenyl]-4-(1,2-dimethyl-1H-imidazol-5-yl)-5-

fluoropyrimidin-2-amine
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washed with H2O, dried (Na2S™4), filtered and

concentrated in vacuo to give the title conpound (450
woo7AM4% 1H NVR (400 MHz, CDCl13) 6 ppm 8. 02 PdT/SE2006/001116

J=8.59 Hz, I H 7.75 (d, J=1.77 Hz, 1 H 7.64 5 (dd,

J=8.59, 1.77 Hz, 1 H 3.27 (s, 3 H,; M (ESI) nlz 268

(M. Exanple 98 131

N-{3- Chl or o- 4- [ (4- net hyl pi perazi n-1-yl ) sul fonyl ] phenyl

}-4-(1,2-dinmethyl-1H 10
'ﬂﬁ&zol-S-yl)-S-fluoropyrirridin-2-arrine CH3 NNC CH
F+S IO NNC HThe title conpound was
naccordance with the general nethod E using

1% dazol -5-yl)-5-fluoropyrim din-2-am ne
~3493 mmol, obtained from Exanple 25(a)) and
[( br onp- 2- chlorophenyl)sulfonyl] 4- et hyl pi perazin
e 15 (obtained fromexanple 52(a)) (70 ng, 0.198 mmol)
The tifl eg@%@%lﬁé\ﬂtaspre@a@dmpmmndap@wn@ the g3nepl m'eﬂdo&lﬂ-‘us(nfg%(l 2-

cimbis e PR og it 01D iy il Sainea

fronlﬂkaﬁf@ld—%,(a)l atl) 1 zmﬁmﬁcsz rﬂethplb&uéﬁ)a(zaddmé ﬁﬁ)tﬁﬂed @o&kxampm
IR SN TERE SR NI I

@) 37 me4%145 t(’r&“’ Qt@@%@fnmlmd B8} §8%20 m z 480
1
R DR TP PR RT 7200 Pl FD 03P i 736
-7. 4ﬂ(r@(mﬂpréxlay|7mqo(m A2 (t, J= 7 58 Hz, 2 H) 3.98 (t, J=7.58 Hz, 2 H) 3.93

o Lo B D A GRSl R0 940440

Example 95(a) 1-(4-Bromo-2-methylbenzoyl)azetidine
O

o

The title compound was prepared in accordance with the general method H using 4-bromo-
2-methylbenzoic acid (1.0 g, 3.93 mmol) and azetidine (225 mg, 3.94 mmol) to give the
title compound (670 mg, 67%).

'H NMR (400 MHz, CDCls) 8 ppm 7.38 - 7.41 (m, 1 H) 7.33 (dd, J=8.08, 1.52 Hz, 1 H)
7.11 (d, /=8.08 Hz, 1 H) 4.06 (d, J=97.01 Hz, 4 H) 2.38 (s, 3 H) 2.27 - 2.36 (m, 2 H); MS
(ESI) m/z 254 (M + 1).

Example 96
4-(1,2—Dimethyl—1H-imidazol~5-yl)-5-ﬂuoro-N—[4-(methylsulfonyl)phenyl]pyrimidin-Z-
amine

N—{CH

17
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25

N-fHN XHFN/ I SO / O N N\ H The title

conpound was prepared in accordance with the general
wOoredoioe4E usi ng 4- (1, 2- PCT/SE2006/001116

di met hyl - 1H-i m dazol - 5-yl ) -5-fl uoropyri m di n- 2- am ne

(40 ng, 0.193 nmol, obtained from Exanple 25(a)) and

1-[ (4- brono- 2- et hyl phenyl )82l f onyl ] - 4- net hyl pi perazin

5 (obtained from Exanple 53(a)) (66 ng, 0.198 mmol)

to give the title conmpound (32 ng, 36%. 1H NWR (400
Thetie cofﬁl@ﬁ‘ﬂrﬁ:) whs prppar8d Bractokdanke3vidBthelgenctalifetBodB ubidg 4-(1,2-

J=2 J=8,84 Hz

dimgthyl- -qqidaz%_'l %1)75 agoreéyn@ldpbé—?mjf%c ('(48éljng}_|??._]é3ggmg]g bbtained
ﬁorﬁ'ExarﬁBﬂEDZS () :ﬁﬁi 4- Blzon;’()pﬁ}nﬁ n?eﬁlgfl Sﬁf&l% (ﬁ7"rng40 B 1283 td Sive the

ESI 10
t1t1embmp¢61®d (ZN/IKng,)30‘VExarrpl e 100 e
'H WRZL@%)A@EIG%QQ,% ppar LRIV, J=od ! 1 1y 9R8 Ty hRECTYs -
7.82 (B qﬂﬂﬁﬂ@ § M) .84 108 e BIG6Ts.H 1) 25018, 36); SHS(BSIym/z 362 (M +
I\I-{HICI—B F(N cl){ﬁsN' ﬁOH(Pl}Z Fsgg 15)Ther([%|tl)e co%pomdz (
1). was prepared in accordance with the general nethod E
using 4-(1, 2-
di met hyl - 1H-i m dazol - 5-yl ) -5-fl uoropyri m di n- 2- am ne
Exdrdple®g, 0. 193 mmol, obtained from Exanple 25(a)) and

N b SRR S RS 5 ¢ o
ﬂu%ﬁlm&inlz_yn@n&onpound (29 ny, 34%. 20 1H NWR (400
6 ppm8.31 (d, J=3.03 Hz, 1 H 7.72 - 7.79

m CH, H) 765(s 1 H 7.45 (d, J=1.01 Hz, 2 H) 4.21
—<J_Iz 71 Hz, 2 H) 4.05 (t, J=7.71 Hz, 2 H) 2.49 (s,

The title compound was prepared in accordance with the general method E using 4-(1,2-
dimethyl-1H-imidazol-5-yl)-5-fluoropyrimidin-2-amine (40 mg, 0.193 mmol, obtained
from Example 25(a)) and 4-bromo-2-chlorophenyl methyl sulfone (obtained from 97(a))
(54 mg, 0.20 mmol) to give the title compound (21 mg, 27%).

'H NMR (400 MHz, CDCls) & ppm 8.34 (d, J=3.03 Hz, 1 H) 8.10 (d, /=2.02 Hz, 1 H) 8.03
(d, J/=8.84 Hz, 1 H) 7.85 (s, 1 H) 7.79 (d, /=4.55 Hz, 1 H) 7.49 (dd, J=8.72, 2.15 Hz, 1 H)
3.98 (s, 3 H) 3.27 (s, 3 H) 2.51 (s, 3 H); MS (ESI) m/z 396 (M+ 1).

Example 97(a) 4-Bromo-2-chlorophenyl methyl sulfone
O\ 20

oo
4-Bromo-2-chlorobenzenesulfonyl chloride (960 mg, 3.3 mmol) was added in portion to a
solution of Na,SO3 (460 mg, 3.6 mmol) and NaHCOs (555 mg, 6.6 mmol) in H,O (5 mL)

at +75 °C. After 2 h. at +75 °C the reaction mixture was allowed to reach r.t. and MeI (1

mL, 16 mmol) was added. The mixture was heated in a microwave oven (+100 °C, 2 min).
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2.27 - 2.37 (m 2 H; M5 (ESI) mz 451 (M+ 1). WO

2007/ 040440 PCT/ SE2006/ 001116 135 Exanpl e 100(a)
wo/RaohPho4406 br ono- 2- (tr fl uor onet hoxy) benzoat e PFCT/SE20B6/001116

FOO OTo 4-bronp- 1

-iodo-2-(trifluoronethoxy)benzene (2.0 g, 5.45 nmol),

Pd(OAc)2 (121 ng, O0.54 mmolip3 dppp (222 ng, 0.54

mmol) and Et3N (2.3 nL, 16.3 nmol) in MeOH (50 nL) 5

was i ntroduced CO (g) to a pressure of 2.5 bar. The
Therrsectioremirdisre stasicoeldd & r.2 aitd diartedawith &FH,E65The bxganiéphase was

The m.x e fi red thrqugh di at gnaceous earth
wadlhd RS S a0 S o SPuerninied 4o fmgive it
copOdidqasonag, Jo9d)f i ed by flash chromat ography (Heptan
L.t0 Heptane:Et OAc 4. 1) to give the title conpound
HMN3dB ««&o, MEBn4DLds)@ ping 8102 (d, VHS NNRIZ, 407) M (d, GECTBHZB1 H) 7.64

ORI fo oty TIP3 B, Y 100, (S 3T M (esly

MSWESIRAZ AeBYM Fxanpl e 100( b)
4- Brono-2- (tri1fl uoronethoxy)benzoic acid FF F OCH
1 0 Br LiCOH nonohydrate (75 ng, 1.79 mol) was added
Exkﬁipi@éfﬁw 4-bronmp-2 15 (trifluoronethoxy)benzoate (400
ng, 1.34 mol, obtained from 100(a)) in THF: H20 (9: 1,

N-B-Ghloro-#Hé4-miethylpipevierin-ed)salfonyl] pheny 4002 dirRA fI-1 H-

. {(+120 mn).. The reaction mxture was cooled to
lm%’.af‘%'séﬁa'séﬁ'f‘fﬂ’@gﬂ"wl - and H20. 2 M HJ was

added until pH 1. The mixture was extracted and the
t gfsphas S re-extracted with CH2Cl12. The organic
jases vveré cpnbi ned, dried (Na2S®™4), filtered and
cyncetH;r at egi-1 n vacuo to give 20 the title conmpound
r (300 ng, . 79¢% as a solid. 'H NWR (400 MHz, CDO 3) 6
pﬁN?.i@ggg:& 34 Hz, 1 H 7.59 (dd, J=8.34, 1.77
Z P2 - 7.57 (in, J=1.26 Hz, 1 H; M (ESI)
z 3 (M-"1). WD 2007/ 040440 PCT/ SE2006/ 001116

The title compound was prepared in accordance with the general method E using 4-(1,2-
dimethyl-1H-imidazol-5-y1)-5-fluoropyrimidin-2-amine (40 mg, 0.193 mmol, obtained
from Example 25(a)) and 1-[(4-bromo-2-chlorophenyl)sulfonyl]-4-methylpiperazine
(obtained from example 52(a)) (70 mg, 0.198 mmol) to give the title compound (29 mg,
31%).

"H NMR (400 MHz, CDCls) 6 ppm 8.34 (d, J=3.03 Hz, 1 H) 8.05 (d, J=2.02 Hz, 1 H) 7.95
(d, J=8.84 Hz, 1 H) 7.80 (d, J=4.55 Hz, 1 H) 7.49 (s, 1 H) 7.43 (dd, /=8.84, 2.27 Hz, 1 H)
3.99 (s, 3 H) 3.26 - 3.35 (m, 4 H) 2.52 (s, 3 H) 2.44 - 2.49 (m, 4 H) 2.30 (s, 3 H); MS (ESD)
m/z 480 M+ 1).

Example 99
4-(1,2-Dimethyl-IH—imidazol-S-yl)-S—ﬂuoro-N-{3-methy1-4-[(4-methylpiperazin-1—
yDsulfonyl]phenyl}pyrimidin-2-amine
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136 Exanple 100(c)
1-[4-Brono-2-(tr?uoronet ho)cy) benzoyl ]azetidine 5 F
w®r007840@40 ~ O The title conmpound was prepar edPCTISE2006/001116
accordance with the general nmethod H using 4-brono-
2-(trifluoromethoxy)benzoic acid (300 ng, 1.05 mmol,
obt ai ned from Exanpl e 100( k3% 5 and azetidine (70 ny,
1.22 mmol) to give the title conpound (200 ng, 59%.
1H NVR (400 MHz, CDC13) 8 ppm 7.50 (dd, J=8.21, 1.64
Hz, 1H) 7|45- 7.48 (m 1 H 7.38 (d, J=8.08 Hz, 1
321(t =7.71 Hz, 2 H 4.00 (t, J=7.58 Hz, 2 H)
\é}dd 18 |H); I\/B(ESI) mz 324 (M + 1). 10 Exanple

F. DAFI Ubr o< i\)%) (4- met hyl pi perazi n-1-yl ) sul f onyl phenyl ] -

- I
Hﬁjﬁ thyl )i m dazol -4-yl]-pyrimdi n 2-am ne
hydraechloride FN OGS -/N, / S N\ \' | O~ NYN~ F

bt GRS R k) RS0 205 0.2
dlmé%lﬁrillﬁ%melzoﬁs Lhes. ﬁh&%ﬁgﬁfﬁidwt)anﬁﬁ& (40irEa 0l 935mmbi RYfain®t

2-am ne (obtained from Exanple 10i(e)) ny,
frord EX38piersi3)) anbll ﬂ(4fk(r¢nbf20mfbmph9nwl)§ulfmﬁ}y1lTne&hylplperazme

L e e

369%@s prepared in accordance with that described |n
. I%Meral nmethod D. 20 1H NWR (DVBO d6, 300 MHz)
H ¥R (400 MHp.§DELI prw. 3 (ds/~30341z, FHY8.0p4d, F2oge D) 7.95

@ fys. g ity Ff 4 Tty (R 1 B0 ges g g MY 11D
3.9Hs, 3 2D) 325 53.§T(m,2 H) 2.58/s, GES) 2.44 22.50Qm( M) 2.30MQ 3 H); MS (EST)

2007/ 040440 PCT/ SE2006/ 001116
m/z 460 (M + 1).

Example 100
N-[4-(Azetidin-1-ylcarbonyl)-3-(trifluoromethoxy)phenyl]-4-(1,2-dimethyl-1H-

imidazol-5-yl)-5-fluoropyrimidin-2-amine

_<CH3
N=

The title compound was prepared in accordance with the general method E using 4-(1,2-
dimethyl-1H-imidazol-5-yl)-5-fluoropyrimidin-2-amine (40 mg, 0.193 mmol, obtained
from Example 25(a)) and 1-[4-bromo-2-(trifluoromethoxy)benzoyl]azetidine (obtained
from Example 100(c)) (64 mg, 0.197 mmol) to give the title compound (29 mg, 34%).
'H NMR (400 MHz, CDCls) & ppm 8.31 (d, /=3.03 Hz, 1 H) 7.72 - 7.79 (m, 2 H) 7.65 (s, 1
H) 7.45 (d, J=1.01 Hz, 2 H) 4.21 (t, /=7.71 Hz, 2 H) 4.05 (t, /=7.71 Hz, 2 H) 2.49 (s, 3 H)
2.27 - 2.37 (m, 2 H); MS (ESI) m/z 451 (M + 1).
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137 Exanple 101(a)
2,2,2-Trfuoro-N net hyl - N-(5-net hyl i soxazol -4
wQ@bkjoaoei4ani de F F OF N O Trifluoroacetic peihyyERobelen1116
(10 nmL, 71 mnol) in CH2Cl12 (100 nL) was added to N, 5-
di met hyl i soxazol -4-am ne (Reiter, L.A, J. Og. Chem
1987, 52, 2714-2726) (6.689,1359.6 5 Mol ) in DCM (200
nm.) and pyridine (6 nL, 74 nmmol) at 0 C. The m xture
was stirred at 0 Cfor 30 mn and at r.t. for 2 h.
Exaiyele186@) i on Meshylf-broneas 2-dirlflibashathd:) behidaie? (100 )
and pvashed with H20 and saturated NaHCO3 (aq). The
orgalﬁ/c | ayer was dried (Na2SO4), concentrated in
AeUoOt 0 give the title conmpound (12.4 g, 100% as a
M (ESI) mz 208 (M. 10 Exanple 101(b)
vePhyl - 2- (trifluoromethyl)-1Himdazol -5

yl ] ethanone F F - F NO
N- (5- net hyl i soxazol ) acet

2-trifl N- net
To érhfia@"(lrx’]fda lﬁg{tf?%@rggﬁﬁﬂw)be%@eaﬁ%a 54 0mika Réqu)g @y mg,
/
SR gtk ARGRTAO 918, i som)
Waﬁ-g)@od}l@dé}(h I(@ e a pSwelire of 2 than dihd enigGirdwas stirfed. at 2mmk and at

h | t heat
o e AR TR L SR RER R s
bt aethiz tchu e
e SRS L o g YRR bl o
6%15 Srigdn 886|t1a‘gﬁ3kscwmwen@£90§dng,(5&%(<93®4)llqawd
1 d
H@?ﬂ%ﬁ% R R 7800 Uk A P G B By L 81
H) gi50e 7t336ut, il tH)ES. %(npamnmseoasl)gm@ama)s an oil. 1H

NMR (400 MHz, CDC13) 8 ppm 7.77 (s, , 4.07 (s, 3
2.54 (s, 3 H: Ms (ESI) mz 192(1\/p WO

H),
Excatf)d 1060440 BCE ok 8! Qﬁ/fﬂgﬂowza@hoxfi)%%azozc acid
.

foa
Br

LiOH monohydrate (75 mg, 1.79 mmol) was added to methyl 4-bromo-2-
(triftluoromethoxy)benzoate (400 mg, 1.34 mmol, obtained from 100(a)) in THF: H,0 (9:1,
5 mL). The mixture was heated in a microwave oven (+120 °C, 10 min). The reaction
mixture was cooled to r.t. and diluted with CH,Cl, and H,0. 2 M HCl was added until pH
1. The mixture was extracted and the water phase was re-extracted with CH,Cl,. The

Br

organic phases were combined, dried (Na,SO,), filtered and concentrated in vacuo to give
the title compound (300 mg, 79 %) as a solid.

"H NMR (400 MHz, CDCls) 6 ppm 7.99 (d, /=8.34 Hz, 1 H) 7.59 (dd, J=8.34, 1.77 Hz, 1
H) 7.55 - 7.57 (m, J=1.26 Hz, 1 H); MS (ESI) m/z 283 (M - 1).
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Exanpl e 101(c)

(2E)-3-(Di nethyl am no)-1-[ 1-nethyl -2-(trifl uoromnethyl)
WO wd7/0km@azol - Syl Jprop-2-en-1 -one F F f F PCIS006/001116

1-[1-methyl -2-(trifluoromethyl)-1Hi m dazol -5-yl]ethan

one (6.0 g, 31 mmvl, obtained 5 from Exanple 101(b))

was di ssolved in DMFDMA/ DMVFL361: 1, 46 nlL) and the

m xture was stirred at +100 C overnight. After

cooling tor.t. the mxture was diluted with H2O and
Exapple OO(Od Wi 144B2@Gb2-(itifineenmtihoes benzapdozetigaai c

phasﬁes yer e conbi ned, dried (Na2SO4), filtered and

conceptrated in vacuo to give the title conmpound (7.11

o8B as a solid. 10 Ms (ESI) nlz 247 (M; M (ESI)

Br Y, . ’
’ 48 (M + 1). Exanple 101(d)
- D et hyl am no)-2 fluoro-1-[1 -nethyl-2-
(trfI oronet hyl)- 1Him dazol -5 yl Jprop-2-en-1-one F F

N® N 15 Selectfluor (10.9 g, 30.8 mml) was added
The t&le%ﬁﬁbﬁﬁ@wﬁ@ Rpakd i ﬁféoﬁl@hdét\}vﬁmth@fgeﬁ&@ meéthod H using 4-bromo-

mno- 1-] - et yI-2-(tr|quororrethyI1)
2- (tﬂlﬂuommetﬂm&y)bﬁngdlq gm@ @02) reg; -1.05 mowb opteimed fgpm Egamgple 100(b))

andheHglige Ol 2 lyg BN Gk iplmd Byt Y0, 07

'H RV (08 M, @hbb#?]sgpw 1.50 (AT, @x4rTRE tigd) Thits h7 @B-Izﬁ;LBH)
(three tines e organic hases wer e conbi ned, dried

7.3% aZSe0§ Hzf 1 H)ér2éc{t i T2 BADAAY Gt - 6 2l B (A, 18 FD;

de t|tIe conmpound that was used in the
Msﬁﬁéﬁ”fg%‘? out any father purification. M5 (ESI)

mz 265 (M) ; |v5 (ESI) mz 266 (M+ 1). WD 2007/ 040440
PCT/ SE2006/ 001116 139 Exanpl e 101(e)
Exanple8lo- 4- [ 1- met hyl - 2- (tri fl uoronet hyl ) -] Hi mi dazol -5

S-F‘lu(}fjo‘i@—‘{'éf-kmmylglp@mﬁ?-l fyDsulfonylphenyl]-4-[3-methyl-2-
(triﬂuor0methyl)imidazol—4-y1] -pyrimidin-2-amine hydrochloride

F

\\

N\ N \N/k /©
F>2- N\

F

The title compound was prepared in accordance with the general method E using 5-Fluoro-
4-[1-methyl-2-(trifluoromethyl)-1H-imidazol-5-yl]pyrimidin-2-amine (obtained from
Example 101(e)) (35 mg, 0.135 mmol) and 1-[(4-bromophenyl)sulfonyl]-4-
methylpiperazine (described in WO 2003004472) (38 mg, 0.12 mmol) to give (47 mg,
78%). The hydrochloride was prepared in accordance with that described in general
method D.

'H NMR (DMSO-ds, 300 MHz) § 10.6-10.3 (m, 2 H), 8.82 (s, 1 H), 7.99 (s, J= 8.4 Hz, 2
H), 7.9-7.7 (m, 3 H), 4.13 (s, 3 H), 3.8-3.6 (m, 2 H), 3.5-3.3 (m, 2 H), 3.3-3.0 (m, 2 H),
2.73 (s, 3 H), 2.7-2.5 (m, 2 H); MS (ES) m/z 500 (M+1).
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N FFN Nz N F Areaction mxture of (22)-3

- (di net hyl ami no) - 2-fluoro-1-[1-nmethyl-2-(trifl uoroneth
w@ R0o7/08044H | m dazol - 5-yl ] prop-2-en-1-one (28 3rPaTeE2006/001116

crude from Exanpl e 101(d)), guanidine carbonate (13.5

g, 75 mmol) and NaOWe (6.5 g, 120 mmmol) in 1-butano

(250 nL) was heated to refl3dx under argon atnosphere

for 2.5 h. The m xture was diluted with H20O and

extracted with CH2C12. The organi c phases were

Exafplbioied, dr 2.eQ-TMa28eXN-melhyl-Neb edethyitoxazohé ghuceatmide
in vacuo. The crude product was purified by flash
ch rrat ography 10 (Heptane:EtQAc 1: 1 to Hept ane: Et CAc
1 Fto give the title conmpound (1.76 g, 21% as a
lid. 1H NVR (400 MHz, CDC13) 6 ppm 8.27 (d, J=3.03
1 H 7.74 (d, J=4. 04 Hz, 1 H 5.02 (br. s., 2 H)

14\(5, 3 H; Ms(ESI) mz 261 (M). 1s Exanple 102
N/ 5WFl uoro-4-[ 3-nethyl -2-(trifluoromethyl)imdazol -4-yl]
4(rmrpho|in4 yIrrethyI)phenyI] pyrirridin2arrine
hydrochlorlde F N N | he title

Triftnonqrosticiankadrigy @Baﬂec? 1j Iﬁma]a & %Taﬂbélw lfﬂFr) PVF}% adleddp Abo>-

dlmgﬁyﬁsorz%%%lgﬁ?én}ﬁ? ?R&#e?uor 5 né@ﬁ%lgheﬁww é 22071-4 2_7%6] %6 68g, 59.6
mmbg'lﬂD@M@mlLPm@mmef(ﬁmm TBrampl) at 0 0C( B9 m{3&Eemys stirred

B

QEANLR THI&E i PRYer Wa dnd
I R L 0% (). e R OB s e

N a@$@4)sqon¢erm)ajcedy@ v@@io(tg givie thy titl@corapquad (2. 44);% IOﬁ)‘V@ ap a-,sohd
MS@SEQ}V#OW o ?5 ‘¢ H)J , "5 oa (Hé, T 25 W0 2007} 040440
PCT/ SE2006/ 001116
Example 101(b) 1-[1-Methyl-2-(trifluoromethyl)-1H-imidazol-5-yl]ethanone
FfF
NN
pSO//
2,2, 2-trifluoro-N-methyl-N-(5-methylisoxazol-4-yl)acetamide (12.4 g , 59.6 mmol,
obtained from Example 1(2)) in EtOH (30 ml) was hydrogenated over Pd/C (10%, 1.0 g) at
50 psi. The reaction mixture was stirred at +50 °C overnight. Sodium methoxide (5.0 g,
87.7 mmol) was added and the resulting mixture was heated to reflux overnight. The
mixture was filtered through diatomaceous earth and the residue was diluted with saturated
NaHCO; (aq.) and extracted with EtOAc. The combined organic layers were dried
(Na,SOj) and concentrated iz vacuo. The crude product was purified by flash
chromatography (Heptane:EtOAc 2: 1) to give the title compound (6.1 g, 52%) as an oil.

'H NMR (400 MHz, CDCls) & ppm 7.77 (s, 1 H), 4.07 (s, 3 H), 2.54 (s, 3 H);
MS (ESI) m/z 192 (M.



140 Hz, 2 H), 3.77 (d, J= 12 Hz, 2 H), 3.23 (d, J= 12
Hz, 2 H, 3.1-3.0 (m 2 H; M5 (ESI) mz 437 (Ml)
WE@MoE4@L03 5 PCT/SE2006/001116

[4-[5-Fluoro-4-[3-nethyl-2-(trifluoromethyl)imdazol -
-yl ]-pyrimdin-2-
yl ] am nophenyl ] - (4- net hyl piig8r azi n- 1-yl ) - met hanone
hydrochloride 0O FN NI / N\ N HFF F The title
conmpound was prepared in accordance with the general
Exaﬁiﬁlehl@d(cF usi REEB3{Duwdiyiafing)-1-[1-methyl-2-(trifluoromethyl)-1H-
2-(trifluoronethyl)-1H1im dazol -5-yl]pyrimdi
imidgzal=25piprer o8t &iofled from 10 Exanpl e 101(e)) (35 ny,
0135 mmol ) and 1-(4-bronobenzoyl) - 4- et hyl pi perazi ne
nmy, 0.127 mmol) to give (30 ng, 51%yield). The
; drochl oride was prepared in accordance to that
N’descri bed in general method D. 1H NMR ( DMSO d6, 300
6 10/84 (br s, 1 H, 10.10 (s, 1 H, 8.76 (s, 1
H,/[T7. NG (m 3 H, 7.45 (d, J= 8.4 Hz, 2 H),
4.24.0 (m 5H, 3.6-3.2 (m, 3.2-3.0 (m 2 H, 2.77

1[It 25@%069{ AP RS B8] ]St%ﬁ’dhteﬁ(s B2 32 nBRT, Yihied

s fromR E@l[ﬁrglplglﬁ ol B9 xzvam@so{l@d i WBDMEME(HQM mL) and the mixture
uor o- 4-

[ 4
was[sgrred ef-Hd CopypraisbiaAfte onofing fq 1.t Bregmistg s filyed gt 4RO
and%&lr?«?édm {V% 5 I-f] Cl{(%ue(‘e tlmest)h e Qrgeérilg glllar?esl Yvere)c_orr?gtlrllqegn%rheg
(Nab§@) ofildred ardiecodcerfrated-in muo tlgive the wtlwqmpowd (7.11 g,93%) as a
solid.

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

F

Example 101(d) (2Z)-3-(Dimethylamino)-2-fluoro-1-[1-methyl-2-(trifluoromethyl)-
1H-imidazol-5-ylprop-2-en-1-one

F F
1
~
N//N F
wN/
AN

0
15 Selectfluor (10.9 g, 30.8 mmol) was added in portions to a stirred solution of (2£)-3-
(dimethylamino)-1-[1-methyl-2-(trifluoromethyl)-1 H-imidazol-5-yl]prop-2-en- 1-one (7.0
g, 28.3 mmol, obtained from Example 101(c)) in CH;CN (250 mL) at 0 °C. After stirring
at 0 °C for 1.5 h the reaction mixture was diluted with H,O and extracted with CHxCl,
(three times). The organic phases were combined, dried (Na,SO4), filtered and
20  concentrated in vacuo to give the crude title compound that was used in the next step

whitout any futher purification.
MS (ESI) m/z 265 (M"); MS (ESI) m/z 266 (M + 1).
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25

FH F OThe title conmpound was prepared in accordance
with the general nethod E and work-up procedure B.
wab@7ps@duct was purified by flash chromat ogr apéi/SE2006/001116
(CH2C12/ MeOH 30:1, 20:1 then 15:1). Using
5-fluoro-4-[1-(tetrahydro-2H pyran-4-yl)-2-(trifluorom
ethyl)-1H 25 i m dazol -5-yl ] ag9i m di n- 2- am ne (obt ai ned
from Exanple 34(d)) (33 ng, 0.1 nmol), 1-(4 WO
2007/ 040440 PCT/ SE2006/ 001116 141
ExiynpladBéfar oy | ) S-Hluved-Hyll phgrlyrl 22(trifudronRip]) o H-Dnid@k]-5-
7 66,)7, CCB(GSrrg 0.2 mol ), Pd2(dba)3 (6.8 nyg,
YIBTBETEFABYSE and X- Phos (7 ng, 0.015 nmol ), the base
j Ie compound (35 ng, 70%9 was obtained as a
[ Nhydrochl ori de was prepared in accordance
gp& d described in general nethod D. 5 1H
(]DI\/55d 2300 I\/Hz) 8 10.60 (br s, 1 H, 10.11 (s,
882(51 : 74(dJ 84Hz,2H) 7.56

A r%a%n mkl)(ﬁlﬁe_o‘rg%é Eﬁdmfthyilﬂmmg) %«Lﬂu(){o-l j L—n‘pih}g Zkﬁnfll_l)@rpglethyl)
lHanﬁda%oK)SérI]brO% 2‘—%-1%11@@5 $ mmibl Brud 6 dixdnd g;[@ 104 gg} ‘guanidine

drogens were not assign
carbqaf@tq(ééﬁcg; 75 ngno au_?d Hp@Mh(é 5tgy 126 mrmlkmehbetamﬂ (25®mL) was

o8 o AN PeBE Bobird R 2.9 Wi hies Vol s Py and

extBcfel wathoCILCIa thmhcspﬂafsmyéré cdmbined Rﬂféhl(ﬂaz%ozb MRieh¥land

phen 2-met hyl - | -
r%r@faﬁ%aﬂeg@ ﬁ-hﬁﬂué‘ﬁ pmdypt)wamurrmeé Ry dlastsclypingtperaphyli n-
(H%ta%@‘Erﬂ@ABMdﬁ & ﬁ'eﬁ&héjEtO&c %0 %IEJB De N glg ou \Q ?‘%g,%a %) asa

he title conpouhd was prepared I n accordance
soligeneral nmethod E (Workup procedure C), with the

‘HWEMO%%.@G& B BR £ 31 W eng® Hoohfh a0 dopioipari e d 16 5.02
(br%, MO i 1R (l&mgﬁ%gz%h ed. purification by

preparatlve HPLC.
5-fluoro-4-[2-nethyl -1-(tetrahydro-2H pyran-4

Example 102
5—Flu0ro-4-[3-methyl—2—(triﬂuoromethyl)imidazol—4-yl]-N-[4-(m0rpholin—4-

ylmethyl)phenyl]-pyrimidin-2-amine hydrochloride

F r
The title compound was prepared in accordance with the general method E using 5-fluoro-
4-[1-methyl-2-(trifluoromethyl)-1H-imidazol-5-yl]pyrimidin-2-amine (obtained from
Example 101(e)) (35 mg, 0.135 mmol) and 4-(4-bromobenzyl)-morpholine (34 mg, 0.134
mmol) to give (48 mg, 83%). The hydrochloride was prepared in accordance to that
described in general method D.
"H NMR (DMSO-ds, 300 MHz) 8 10.95 (br s, 1 H), 10.00 (s, 1 H), 8.73 (s, 1 H), 7.9-7.7
(m,3H),7.52 (d, /=84 Hz, 2 H), 4.26 (d, J=4 Hz, 2 H),4.10(s,3H),3.93(d,J=12



10

15

20

25

20 yl)-1Him dazol -5-yl ] pyrim di n-2-am ne (obtai ned
from Exanple 7(e)) (35 ng, 0.13 mmol),
wd2¢040ano- 2- (et hyl sul f onyl ) benzyl ] nor phol i NnBCT/SE2006/001116
(obtai ned from Exanpl e 105(a)) (46 ng, 0.14 mol),
Cs2C (66 nmg, 0.20 minol), Pd2(dba)3 (6 ng, 0.006
mmol) and X- Phos (8 ng, 0.0407 mmol), the base of the
title conpound (23 ng, 32% was obtained as a solid.
The hydrochl ori de was prepared in accordance with the
Hz, 2l 87 1d@s.Lril B étt, 2 il)g2R3 (gl = D5Hre Hyd. 153.0' (kh, RIVR); MEOEST)
/N§3§N5§§C>d6) 8 ppm 10.47 (br.s., 1 H 10.40 (s, 1 H
m/zg )1 H 833 (s, 1H 822 (d, 1H 807 (s, 1
H 7.98 (br.s., 1 H 500 - 4.87 (m 1 H 4.62 (br.s.,
2 WD 2007/ 040440 PCT/ SE2006/ 001116 142 4.03 - 3.72
Exqmpled08) 2.82 (s, 3 H) 2.24 - 2.09 (m 2 H 2.02 -

o i o D B Rt 0
yl]#ninbp Beoyip2methyipipbeiiFty)-hbtnnyhehyhpobloride o . /

=0 0 5 Br To a s{irred solution of

4- brrQnpg 2- (et hylfsul f onyl') benzal dehyde (0.20 g, 0.76

mrol ) i n N{EEEEEiF M) “was added nor phol i ne (0.073 g,

& B .072 g, 1.1 mol) and HOAc
(B091 g, HL.5 mmpl ) and the reaction was stirred at

2 .t Nover night. The solvent was renpved in vacuo and
h

e crude product was partiti oned between EtOAc / 1M

d 254
Th 19 GRERPU OS RISPAREAD AAFAFY P Byl efhod E eing 3-fuoro-
4- [PM&WM@M&m@&&Bﬂ%ﬁhdﬁiMﬂﬁ@%ﬁ&ﬁtzﬂﬁﬁl&golﬁt@l%d from
Et OAC in heptane) to give the title conpound as a

Engnplcdot(@))c(% mg, 0385gmmolpndviR(4- hwmzoybnﬁswﬂaw}plaer%m (36
mg’_s) 9%7 ol)’l"rg}_%ﬁe @%@g %‘EIHB g&b g@%&ygglo%tg{% Bb%%alfeﬁ in
acdb(ﬂaﬁé‘d forthat Ad&eivd jn gehbrabxrtioldd. 106

1.0 Fl uorerd[4-{)rret hylsulfonyl? %t i f1 uoronet hyl he
HWR@E\/@S &RPD MHz) & 10.84 (br's, 1 H), 10.10 (s, 1 ), 8.76 (5, 1 87
i LAY ﬁ;yz =S8 BYAR G lb 'Y 98200 @Y A Y6 il ?H?, 277

(s, 3 H); hydrogens in the region 3.6-3.2 ppm were not integrated due to the overlap with
the water peak; MS (ESI) m/z 464 (M+1)

Example 104
[4-[5-Fluoro-4-[3-tetrahydropyran-4-yl-2-(trifluoromethyl)imidazol-4-yl]-pyrimidin-
2-ylJaminophenyl]-(4-methylpiperazin-1-yl)-methanone hydrochloride

@@* O

F F
o

The title compound was prepared in accordance with the general method E and work-up
procedure B. The product was purified by flash chromatography (CH,Cl,/MeOH 30:1,
20:1 then 15:1). Using 5-fluoro-4-[1-(tetrahydro-2H-pyran-4-yl)-2-(trifluoromethyl)-1H-
imidazol-5-yl]pyrimidin-2-amine (obtained from Example 34(d)) (33 mg, 0.1 mmol), 1-(4-
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FO NINI 1 N\N/ 20 The title conpound was
prepared in accordance with the general nethod E

W@ Ywrkwa4o procedure C), with the exception thaPCT/RE2006/001116
base of the product was purified by flash

chromat ogr aphy (gradient from 100 % Et CAc to 10 % MeCH
in Et OAc). Using 5-fluoro- 141

4-[2-met hyl -1 - (tetrahydro-2H pyran-4-yl)-1Hi m dazol -
-yl ] pyrimdin-2-amne (obtained from Exanple 7(e))
brothdenavyy])-8-riethyipipedazind (@10@7@, o Tmtrol), €sdGQr(ph yngz 0.25nmol),

Pas{ghes o8 i, QVALBIED Biok b & ol O Do bie RISy 9t e
n?oﬁﬁ@@S(rﬁ %%)%Q%%ta‘fﬁ'@&'a)sa sbf'& RIS dRchlofide twiab bfepared in
onpound (64 , WD 2007/ 040440 PCIT/ SE2006/ 001116 143

acc@@ggceweith bmth\:@cdeacglbgdgrggepmral methadyldr ochl ori de was

'm0k 26 ERZA0AY brr i 1180 Wiy RiRP e 27 @ 7

——8'4&!’%642%1)82 séﬁs IJHZW 4§£@4}=€9,4 Hzélj)ﬂ)&%o (t, 189)23.80 @, 2= i} Hz, 2
H), 3EP3t, 941 uuszla)zmm-sm 22}3),272@&12)42 %5-2¢li @) H), 2.0-1.8 (m,

2 Hﬁaéﬁ@éog%sécvfwr%qotlagggn da %)ezreg%?% 3\/&%( 151%,}0 thg%ﬁzge&é of the

waté%@DMEmﬁeak@uﬂxﬁﬁ region; MS (ESI) m/z 534.5 (M+1) MS (ESI) m/z 532.5
6- ({5-Fl uoro-4-[2- rrethyl-l-(tetrahydro 2H pyran-4-yl) -
M-1M-i ni dazol -5-yl ] pyrimdin- 10

2-yl }Yam no) - 2, 3-di hydr o- 4H-t hi ochr onen- 4- one
1, 1-di oxi de hydrochloride O F\IINS NAO N O H
Exéﬁhﬁlet]iosl e conpound was prepared i n accordance with the

e Zr%sﬁlaf iy e Bl RO RS GeD phE41 P oeshviy

4 e aﬂl@-ﬁin né -bERofid
(tetflriltllgzig to -@l i nmiE%%ggs y?lb%q)rl 1ls gr adllenmrr om0 °

hept ane /O C12 7:3to 3 % MeOH in heptane / CH2Cl12
TF oIIo by
\

LA

»,

The title compound was prepared in accordance with the general method E (Workup
procedure C), with the exception that the base of the product was purified by flash
chromatography (gradient from 100 % CH,Cl, to 6 % MeOH in CH,Cl,) before final
purification by preparative HPLC. Using 5-fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-
yl)-1H-imidazol-5-yl]pyrimidin-2-amine (obtained from Example 7(e)) (35 mg, 0.13
mmol), 4-[4-bromo-2-(methylsulfonyl)benzylJmorpholine (obtained from Example 105(a))
(46 mg, 0.14 mmol), Cs,COs (66 mg, 0.20 mmol), Pdy(dba)s (6 mg, 0.006 mmol) and X-
Phos (8 mg, 0.017 mmol), the base of the title compound (23 mg, 32%) was obtained as a
solid. The hydrochloride was prepared in accordance with the method described in general
method D.

"H NMR (400 MHz, DMSO-ds) § ppm 10.47 (br.s., 1 H) 10.40 (s, 1 H) 8.88 (d, 1 H) 8.33
(s, 1 H) 8.22 (d, 1 H) 8.07 (s, 1 H) 7.98 (br.s., 1 H) 5.00 - 4.87 (m, 1 H) 4.62 (brs., 2 H)
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precipitation froma solution in MeOH / CH2C1l2 1:3 by
addittion of toluene. Using 5-

WO basoiogn44e [ 2- met hyl - | - (t et rahydr o- 2H pyr an- 4- yPQF/SER0061901116
dazol -5-yl ] pyri m di n-2-am ne (obtained from Exanpl e
7(e)) (51 ng, 0.18 mmol),
6-chl or o- 2, 3-di hydr o- 4H-t hilé2hr onen- 4-one 1, 1-di oxi de
(46 nmg, 0.20 mmol ), Cs2CAB (95 ny, 0.29 nmol),
Pd2(dba)3 (9 ng, 20 0.010 nmol) and X-Phos (10 ng

4. 030 3021(mi)TE0HD) 2.82 (823 BRDe24012.0N@m 12 H) 2.02 o ipduny 2(I-2th|dg1,onal
3% was_obtained as h chl ori de was
Pmt?ﬂfséﬁ’é@éﬁibh h&&%@&h‘ﬁé’:@tﬁoiéﬁi ’ﬁ‘é Wﬂ described in
general nethod D with the exception that the salt was
precipitated froma CH3CN / CH2Cl2 sol ution. 1H NMR
ExatipRQONFg, DVBO!-Beyme: 2pprethybubienQdenzylimorghiogpe (d, 1 H)
(g\.z (d, 1 H 8.21 (dd, 251H)803(br s.,lH)
(d, 1 H 5.03- 4.90 (m 1H 3.95 (t, 2 H 3.82
3.26 - 3.21 (in, 2 Hsignal partly obscured
heI\HDOsignaI) 3.16 (t, 2 H 2.79 (s, 3 H 2.23 -
. msz) 1.93 (dd, 2 H); M5 (ESI) mz 470(M1)
V\D2007/ 040440 PCT/ SE2006/ 001116 144 Exa 1[58
To aﬁstﬁessgluugn of 4-bpamerdt(mpthylsufforylybengaldeyde nlyj(? & 70 pmeD) in

e SRR Bes Rk i 0,07 & pimpol, NeeNB I (0T 1)
mmbl) aid H(DX(QO 091 €)0.5Nnidob akdh ﬁletrbadtlen mmstjneﬂjatwasover mght The
prepared in_accordance with t

d E
solvew\ywﬁmoiﬁcbz@é/gazf%ar@)t e Grude, P e A gﬁ’?‘ftb(ﬁle{l Hgl%wegh EtOAc/IM

I-P(Eé grgt) Tllibeorgﬁrﬁg PEdse YRS dRL (Ndzsgé?bﬁltéﬂea%l?ncentrated and purified
ro ogr ap (gradient from 100 % CH2C12 to 5 % MeCOH
by flash Gﬂﬁiaﬁ)graphsn (egdisnt fromrl§0% heptane to 40% EtOAc in heptane) to give

2-nmethyl -1-(t d H pyran-4-yl)-1H i m dazol -5
the“ﬁ}%f‘ﬁg}?? &Fﬁ%“ﬁﬂ‘ﬂ@y %g{il n% fromyE2<arrpI e 7(e))
I KRR 0 MEZ DI, s@pﬁm 03 o, hilchemeaani 45al56 (d, lH) 3.82 (s, 2
771,1-di oxi de’ (Boi ssier, io0 Jacques R ; Ratouis, Ro
H) F69 - 851 (9% B) 3 4574 HIP-4¢ 46 3r§g(,m & B Mndis) m @é&*ﬂ%
ng, 0.29 mmol), Pd2(dba)3 (8 ng, 0.009 nmol) and
X-Phos (9 ng, 0.019 nmol), the base of the title

Exzﬁﬂﬂﬁqged (10 mg, 12% was obt ai ned as a solid. The

ydrochl ori de was prepared in acc ce W t
5-F!;}me11\h1[4 wﬁm&uﬁonﬂmwnﬂéb&mmeﬁh@ 45igym Hﬁﬁ)

(tet%%l;%iga!ﬁi p&b‘iﬁpﬂ ?8%—‘&1@%0@#@ g?ﬁn{l&’ﬁld-ﬁmmelhﬁm(?hlgﬁdi

@505- 90 (m 1 H) 76-466(m1
(0]
|

~) 4 )

Br

O=Ur—

The title compound was prepared in accordance with the general method E (Workup
procedure C), with the exception that the base of the product was purified by flash
chromatography (gradient from 100 % EtOAc to 10 % MeOH in EtOAc). Using 5-fluoro-
4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine (obtained
from Example 7(e)) (40 mg, 0.14 mmol), 4-bromo-1-(methylsulfonyl)-2-
(trifluoromethyl)benzene (43 mg, 0.14 mmol), Cs2COs (85 mg, 0.26 mmol), Pdy(dba)s (8
mg, 0.009 mmol) and X-Phos (9 mg, 0.018 mmol), the base of the title compound (64 mg,



10

15

20

25

H) 3. 83(dd, 2H) 3. 60- 3. 45(m 2H) 3. 14(q, 2H) 2. 76( s, 3H) 2. 5- 2.
40(m 1H)2.36- 2.23 (m 1 H 2.23 - 2.07 (m 2 H 1.98

WO 2078%04¢m 2 H); MS (ESI) nmlz 474 (M+l). ExanptBSEDH6/001116
20
N- (3- D net hyl am nopropyl )-3-[[4-(2, 3-di net hyl i m dazol -
4-yl)-5-fluoro-pyrimdin-2-143] ami no] benzanmide F ~ IN
M NN(~ HO The title conmpound was prepared in
accordance with the general nethod G using

83%) wpaolaaiinedaamorﬁd( 'Qh%\ht?cbmhlcﬁrid@nw@ pysraseddio aggordance with the

me%gﬁltdg?cggﬁ gﬁhl n eﬂe #‘ﬁg?’cet ate buffer) for 25

'H Sn\{[k/@dolmﬁzdbmdlwg) Slisprh IM) @azsp h }5) 99 (51 Eys3mpyei Fhdl H)
am no }benzoate 129 mmol, obtai ned
8. 1ﬁ IE%ua %@) 4.8A( )§ &45(4dn%gH) M3 1937383 48.20 (m, 2 H

; P(?Ta%@rpe?%’ PRSP I 2 TR T gd e o S e 2

H)iMS (ESDl#= soo@aund (45 ng, 84% was obtained as a
solid. 1H NWR (400 MHz, DMSO-d6) S ppm 9.70 (s, 1 H)
8.53 (d, 1 H 842 (t, 1 H 812 (s, 1 H 7.82 - 7.75

7.56 (d, 1 H 7.43 - 7.32 2 H 3.92 (s, 3
5"1103) ( 2.2?)(t, s 2 H 2.(2]3 (s,H)e H) 1.(§1 -

: s,
6-({5-BBiofrord-[2-1hpthylVE-((eE3hy dio-2H4iyx ah-Mi-yil) -1 HEbosidp 2 ad-Styil{pyrimidin-

3- O pet hyl ami opyl ) - 3- o .

2#?&‘1{12335'3-%@@%%%@@9‘&99%l’f‘lrfhslflz}? ByPrashigride,.
am no] - N- et hyl - benzam de hydrochloride F N NN \
N 10 title conpound was prepared in

c e the general nethod G using
HE‘@(gradl ent from5 %to 45 %
torﬁ n ammoni um acetate buffer) for

The title compound was prepared in accordance with the general method E (Workup
procedure C), with the exception that the base of the product was purified by flash
chromatography twice [(i) gradient from 100 % EtOAc to 10 % MeOH in EtOAc, (ii)
gradient from heptane / CH,Cl, 7:3 to 3 % MeOH in heptane / CH,Cl, 7:3] followed by
precipitation from a solution in MeOH / CH,Cl, 1:3 by addittion of toluene. Using 5-
fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)- 1 H-imidazol-5-yl]pyrimidin-2-amine
(obtained from Example 7(e)) (51 mg, 0.18 mmol), 6-chloro-2,3-dihydro-4H-thiochromen-
4-one 1,1-dioxide (46 mg, 0.20 mmol), Cs,CO; (95 mg, 0.29 mmol), Pdx(dba); (9 mg,
0.010 mmol) and X-Phos (10 mg, 0.021 mmol), the base of the title compound (20 mg,
23%) was obtained as a solid. The hydrochloride was prepared in accordance with the
method described in general method D with the exception that the salt was precipitated
from a CH3CN / CH,Cl, solution.

'H NMR (400 MHz, DMSO-d6) & ppm 10.45 (s, 1 H) 8.89 (d, 1 H) 8.26 (d, 1 H) 8.21 (dd,
1 H) 8.03 (br.s., 1 H) 7.89 (d, 1 H) 5.03 - 4.90 (m, 1 H) 3.95 (t, 2 H) 3.82 (dd, 2 H) 3.26 -
3.21 (m, 2 H signal partly obscured by the HDO signal) 3.16 (t, 2 H) 2.79 (s, 3 H) 2.23 -
2.08 (m, 2 H) 1.93 (dd, 2 H); MS (ESI) m/z 470 (M-1).
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purification. Using nethyl
3-{[4-(1, 2-dinethyl -1 Him dazol -5-yl)-5-fl uoropyrim di
WO 2@7/0yi4@m no} benzoate (51 ng, 0.149 mmol, obPEI/AE®06/001116
from Exanple 59), A (CH3)3 (107 ng, 1s 1.49 mol, 2.0
Min toluene) and N, N , N -trinethyl propane-1, 3- dl am ne
(0.89 ny, 0.87 mol), the bise of the title conpound
(38 ng, 51 %9 was obtained as a solid. The
hydrochl ori de was prepared in accordance with the
Exampled®8descri bed in general nethod D. 'H NVR (400

6-(%0%%%@&@1-%@"’:@9@3 (%ﬁfpl‘/rﬁﬂ-@]l»gﬂl-i%i;_ﬁ%@i-%l] Ry riyidin-
2-yRagfind)thiodhronan-461 1,4dioxide hydrokhérid?d (s, 3 H 3.56 -

47 0{ 2 H 3.13 - 3.02(m 2 H 2.94 (br. s., 3
H)277 6 H 2.67 (s, 6 H 2.05 - 1.93 (m 2

) fdz 426 (Mr1). Exanple 111
A(( r?ethyllmdazol 4-yl)-5-fluoro-pyrimdin-

phenyl]-[3- 25
oxynethyl)-l pi peridyl ] nmethanone F Nx ~N N O OH
07/ 040440 PCT/ SE2006/ 001116 146 The title
conpound was prepared in accordance wth the genera

Theyétihermpouind iweg proprisd ar agdoydanePrith (dgermp@htneﬁmgﬁ Moorbyp
pro'éé)du%) Cg @ﬁﬁ&lg @%ﬁ Fnjul)r? thaﬁl;l@ HRY 4 ﬁ%ﬁﬁ&t\rﬁas E’)Hlf1ﬁ§c{ lly fhR

chraméfogrzﬁ)]hy Egrddmﬁtﬁqdl 10024 @Hgiélz o 5 % YleDIbinf CHighilg) pUslngﬁ diuoro-

4- [£ )é(l] &?ﬂ'@glog@)e% oale 4 lglgp@ggq@?ggﬂoyggl bt azltrlqlge (Pbtgined
ﬁomrE)ia?{p%e‘W(%)) 3 9hg30 @8 Hﬁﬁd)l?)@ ﬂﬁ&l&ﬁﬁéﬂhr&garﬂ-@%l ‘Irg*d19x1§69(Bo1sswr

npouind (56 ng, 85% was obtai ned

JaCaEeSsR sBatouls, R%GNI\ER WOIWMR TH9SD4sENE ). Hpmrolo 6's(G0s (95 me,

01;51?%&1%)?)3 (M ég%émao&)la %&’hﬁg S)g_mgs(} 01;)%&70@ %15(baSe of

the (ti@lre cofpourd (D nSz, 02%) was 9Bta(d® ad a sélid. Th8 Bydro2hl6Add Was Iirepared
2.66 (s, 3 H 1.78 - 1.68 (m 2 H) 1.58 (br. s.,
in aqporglance wigh the general pgthodiB. 1. 27 - 1.12 (m 1 H): M

AR M NS A TIPS G 0 883 LI 5. 1 D 787

(ddphenyi. o @; 1 Byares-(4; 1H5mr(wsl1-ﬂ) sdos 4.90 (m 1H)476 4.66 (m, 1
im dazol -

) SRR S68na RS (b 240514 (@ 5 B RE S B 35 2.40 (m, 17 2.36 -
2.23 (m, 1 H) 2.23 - 2.07 (m, 2 H) 1.98 - 1.85 (m, 2 H); MS (ESI) m/z 474 (M+1).

Example 109
N-(3-Dimethylaminopropyl)-3-[[4-(2,3-dimethylimidazol-4-yl)-5-fluoro-pyrimidin-2-

yl]amino]benzamide
F

LA,

0

The title compound was prepared in accordance with the general method G using
preparative HPLC (gradient from 0 % to 40 % acetonitrile in ammonium acetate buffer) for
purification. Using methyl 3-{[4-(1,2-dimethyl-1H-imidazol-5-yl)-5-fluoropyrimidin-2-
yllamino}benzoate (44 mg, 0.129 mmol, obtained from Example 59), Al(CHz); (54 mg,
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"NN N NANN H15 0 The title conpound was prepared

i n accordance with the general nethod E (Workup
w@e@codure Q Using PCT/SE2006/001116

5-fluoro-4-[2-methyl -1 -(tetrahydro-2H pyran-4-yl)-1H

m dazol -5- yl]pyrimdin-2-amne (obtained from Exanpl e

7(e)) (33.1 ng, 0.119 mmol )1451- (2, 4-

di chl or obenzoyl ) - 4- net hyl pi perazine (33.0 ng, 0.120

mmol ), Cs2CO3 (62.0 ng, 0.190 20 nmol ), Pd2(dba)3 (6.0
0.75@mol 200065in iotatne) and NXN-Bimahylprdpang |, 3aligmins (OB Ing, 0BfAe

t| tl e corrpoungé%g g% ggsg@) @e&is%(ﬂé(s% (dH IIINED
IHW%ggy%@Mg %)6@9%%720 s, 1512853}&9 842t (1 08126, 1

H) 7182 37.18(mm EH)) 7.58. (681 H) 3433 7(32](112 21)) 2956, 3 §) 2340|-Q; 32 )3@ 25 (4,

2H)2. i%z(l% é(ﬁs]Zl - 4 ﬁé(rpé%ﬁ? 21\4%2143%@&”/4&/‘;91 1\%JriI)Exan‘pl e 113

5-Fl uoro
N-{3-[ (4- net hyl pi perazi n-1-yl)carbonyl ] phenyl }-4-[2-ne
Exaniple 110 (t et r ahydro- 2H pyran-4-yl)-1Hi m dazol - 5-yl ]

AR A AT i

yl| SSIHPPNOE ethgB-bpiiApEdetlydrochloeidedance with the general
]%hod E (Workup procedure Q Using
5_

0-4-[2-met hyl -1 -(tetrahydro-2H pyran-4-yl)-1H
-5 ] pyrimdin-2-amne (obtained from Exanple
¥

) NQAN6GNl ), 1-(3 5
c Iorob%nzoyl )¢ 4- met hyl pi perazine (28.0 ng, 0.117
mmol ), Cs2C33 (60.0 ng, 0.184 rnol), Pd2(dba)3 (6.0
Thetifle @ni}6hd mpI)epand iadehuiendewith thy, gegeraliBetind Gusinghe

pre;t)e{rgtllvee HﬁLgr() aglentvgom gt&} ?0 rs 9 a(cst]c')ngxlfrqh ammo/%m acetate buffer) for
purification. Using methyl 3-{[4-(1,2- dlmethyl—lH-lmldazol -5-y1)-5-fluoropyrimidin-2-
ylJamino}benzoate (51 mg, 0.149 mmol, obtained from Example 59), A(CHs)s; (107 mg,
1.49 mmol, 2.0 M in toluene) and N,N',N'-trimethylpropane-1,3-diamine (0.89 mg, 0.87
mmol), the base of the title compound (38 mg, 51%) was obtained as a solid. The
hydrochloride was prepared in accordance with the method described in general method D.
'H NMR (400 MHz, DMSO-ds) & ppm 10.32 (br. 5., 1 H) 9.99 (br. s., 1 H) 8.76 (d, 1 H)
8.17 (d, 1 H) 7.79 - 7.68 (m, 2 H) 7.39 (t, 1 H) 7.06 (br. s., 1 H) 4.02 (s, 3 H) 3.56 - 3.47
(m, 2 H) 3.13 - 3.02 (m, 2 H) 2.94 (br. s., 3 H) 2.77 (br. 5., 6 H) 2.67 (s, 6 H) 2.05 - 1.93
(m, 2 H); MS (ESI) m/z 426 (M+1).

Example 111
[3-[[4-(2,3-Dimethylimidazol-4-yl)-5-fluoro-pyrimidin-2-yl]amino]phenyl]-[3-
(hydroxymethyl)-1-piperidyljmethanone
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1H NMR (400 MHz, DVBSO-d6) 8 ppm 9.67 (s, 1 H) 8.59 (d,
1H 7.69 (d, 1 H 7.66 - 7.63
WO 9oTiehod4@4- 7. 30(m 2H) 6. 97(d, 1H) 3. 86- 3. 78 (m PCHPERIAB1116
(t, 2 H 2.53 (s, 3 H 10 2.36 - 2.20 (m 4 H 2.16
(s, 3H 2.20 - 2.08 (m 4 H 1.83 - 1.74 (m2H); M5
(ESI)mz 480 (Mrl). Exanpl &614 (4-{
[4-(1,2-Di et hyl - 1Hi mi dazol -5-yl)-5-fl uoropyri mdin-2
- 15 yl]am no} phenyl) (pyri di n-2- Kl)msthanol CH3 F N
The-3tts dompomnd weis RF¢pared in agegrdence with the general method G using

th
AR A R GO R aing
ﬁﬂwtﬁnwamg ﬂ&thygs ™ @gﬁdimah;n- m&m&aﬁdtiaﬁl)-\&-ﬂlﬁbrb@ﬂﬂﬁdm-}

yl]%me}beazowa@?’dng &cﬁﬁSyn@elr Pbﬁawdéspnzﬁxwésé?gal@sgﬂw mg,

1.5?/&121‘961&}\?% fo'lﬁe'n% %1 r%ﬁpgr%}ﬁl%zﬂg%olﬁg 102 m%'b mﬁs) Qhe title

cotﬂpzﬁmﬁ&SG-mg %%@Wis dBainédias aJsokid29 Hz, 1 7. 60 - 7 68

S0 ol s Bol e b d S s B8 lf%gs ¥ 6 LG 1
H) gnﬂlé& 80 73#& ﬁ‘i@ 6]987 d8§H5'74 Oll(sH) stgg (%Igé.-, éﬁr)l)mzb -2%90 (m, 1
H) @83 32 GQ)(m N/EHXZE®§ (sms H)397B -(M&Qm, H&mﬁs &br1 $.52 B) 1.41 (br. 5., 1 H)

127 gt °93#>0M2§£E§§frg%p%'53%ﬂ92ﬁ? aavol 5y

pyrlmd|n2amne F H3IC NN Kk

- Example 112

N-{3-Chloro-4-[(4-methylpiperazin-1-yl)carbonyl] phenyl}-5-fluoro-4-[2-methyl-1-
(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine

F. cl O
= ]N /@J\Nﬁ
\N/ku K/N\

(o]
The title compound was prepared in accordance with the general method E (Workup
procedure C). Using 5-fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-imidazol-5-
yllpyrimidin-2-amine (obtained from Example 7(e)) (33.1 mg, 0.119 mmol), 1-(2,4-
dichlorobenzoyl)-4-methylpiperazine (33.0 mg, 0.120 mmol), Cs,COs (62.0 mg, 0.190
mmol), Pdy(dba); (6.0 mg, 0.0065 mmol) and X-Phos (7.0 mg, 0.015 mmol), the title
compound was obtained (34.1 mg, 56%).
'H NMR (400 MHz, DMSO-ds) & ppm 9.89 (s, 1 H) 8.65 (d, 1 H) 7.85 (d, 1 H) 7.61 (dd, 1
H)7.35(d, 1 H) 7.25(d, 1 H) 4.92 - 5.08 (m, 1 H) 3.57 - 3.67 (m, 2 H) 3.13 - 3.18 (m, 2 H)
3.08-3.13 (m, 2 H) 2.55 (s, 3 H) 2.30 - 2.41 (m, 4 H) 2.22 - 2.28 (m, 4 H) 2.19 (s, 3 H)
1.83 (d, 2 H); MS (ESI) m/z 514 (M+1).

Example 113
5-Fluoro-N-{3-[(4-methylpiperazin-1-yl)carbonyl]phenyl}-4-[2-methyl-1-(tetrahydro-
2H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine
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0-, 0-A CH H3C The title conmpound was prepared in
accordance with the general nethod E. Using 5-

WO baoaroend4e [ 2- met hyl - | PCT/SE2006/001116
-(tetrahydro-2H pyran-4-yl)-1Hi m dazol -5
-yl ]pyrimdin-2-amne 10 (obtained from Exanple 7(e))
(0.05 g, 0.18 mmol ), 1 -brd#d-4-(propane-2-sul fonyl)
benzene (0.048 g, 0.18 mml), Cs2CO3 (176 ny, 0.54
mol ), Pd2(dba)3 (4 ng, 0.005 nmol) and X-Phos (4 ny,
009 rmol) the title conmpound (16 ng, 20% was

ob al, id. 1H NMR (400 VHz, CDCl13) 8 ppm
3Hz 1H)777-782(m4H)768-
)_ 76’9(m 766(s 1H 504-512 (m 1H

(dd, 31162 4.55 Hz, 2 H) 3.32 - 3.39 (m 2 H
2323 (m 1 H 2.66 (s, 3H 2.50 - 2.62 (m 2

The i ﬁgl g-orﬁéotﬁﬁlwa% pi’@paﬂedﬁ% aﬁé%)rdanée@atﬁ%hd‘geneﬁl Hetholl® (VE&kup

procbﬂl{rdC() Hf iy §1ﬂuﬁmﬁ$~[9 pletH1(teahy drer28L-pypo-4rdi-irimidazplss-

sty GHERE st BB TR CA P S e 1

ch1oﬂdb%nz@1)54-h&eﬂf§nﬁ&rmed(mﬂ\ihg 0.017 @mo8) Cfm (F0.6 nog, 101 184

ound was repare e W n

i e (8 Mg 063 MaRsh e Ebb e, 013 St Hetine

comp ﬁn‘%lt\{/%r% Hdz(a B2 5Y!) - 1H-i i dazol - 5-yl ] pyri mi din
I ned’fro

am ne Exanmple 7(e)) (0.05 0. 18
'H Nl (100 Mz, DNS@-&) hapaHud T enlyH) BSAZénletb7.60 (33191“1)37 66 - 7.63

o i Tooo e SRl H ol T T g T B Fat e oo

2361 g%ﬁsﬁ%%gﬁ' Més( 82{3{30 3o 2%%’% %@gﬂggts?:m rlexlh % A1 %}IS‘_» (EST) m/z

480'(M&4)(m 4 H 7.74 (br. s., 7.68 (d, J=3.79 Hz,
1H 503-513(m 1H 410(dd J=11.62, 4.55 Hz,
2 H 3.29 - 3.38

Example 114
(4-{[4-(1,2-Dimethyl-1H-imidazol-5-yl)-5-fluoropyrimidin-2-
ylJamino}phenyl)(pyridin-2-yl)methanol

e
HaCe )}

| :N OH
{4-[4-(2,3-Dimethyl-3H-imidazol-4-yl)-pyrimidin-2-ylamino]-phenyl} -pyridin-2-yl-
methanone (obtained from Example 31) (10 mg, 0.025 mmol) was treated with NaBH; (10
mg, 0.264mmol) in EtOH (2 mL) at 0°C. The crude material was directly purified by
preparative HPLC to give the title compound (2 mg, 20%).

'H NMR (400 MHz, CDCls) 8 ppm 8.59 (d, /=4.80 Hz, 1 H) 8.25 (d, J=3.28 Hz, 1 H)7.73

(d, J=4.29 Hz, 1 H) 7.60 - 7.68 (m, 1 H) 7.52 (d, J=8.34 Hz, 2 H) 7.35 (4, J=8.59 Hz, 2 H)
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(m 2 H 3.11 (q, J=7.58 Hz, 2 H 2.66 (s, 3 H)

2.60-2.50 (m 2 H 1.89-1.86 (m 1 H 1.28 10 (t,
wQ20074404r, 3 H); MS (ES) mlz 444 (M 1). ExanpP€r/383006/001116

5- Fl uoro- N-{4-[ (2- net hoxyet hyl ) sul f onyl ]

phenyl }-4-[2-nmethyl -1 -(tetrahydro-2H

pyran-4-yl)-1H i m dazol -5-y148 pyrim din-2-amne 0 F N

NF13C\ / 'k NNHOS-O 15/ \O--CH3 The title

conmpound was prepared in accordance with the general
7.20me1.08 ¢mFl H)Si1Add5=7£83Udz,d-H) 1.05 (et syl H) 5.75 (s, 1 H) 5.30 (br. s., 1

- t yvdr.o- ran=4- vl ).- i midazol -5-yl ] pyrimdin
H)Q%é%ﬁ%%ﬁﬁfi‘%%ﬁ?%@éﬁ% (e)) (0.05 g, 0.18

mol ), 2-(4-bronophenyl)sul fonyl ethyl ether

(obt ai ned from Exanple 117(a)) (0.05 g, 0.18 mmmol),
Exapeple®®S (176 ng, 0.54 nmol), WO 2007/ 040440

oo R BRAR TS Ry 2 uietht Trea i Bvpan-4-0-
1HiBidazeB54ylpssintibinal-amineas a solid. 1H NVR (400 MHz,
CDG13) 8 ppm 8.38 (d, J=2.78 Hz, 1 H) 7.75 - 7.88 (m

7.70 (br. s., 1 H 7.67 (br. s., 1 H 5.02 -
133{m 1 H 4.11 (dd, J11.62, 4.55 Hz, 2 H 3.75 (t,
s J=6 , 2 H 3.29 - 3.42 (m 4 H 3.27 (s, 3 H

: /fgl—l) 2.50 - 2.63 (m 2 H 1.88 (dd, J12.24,
Hz"" 2nkl); MBS (ES) miz 474 (M 1) Exanple 117(a)

300

qu[(4-B r phenyl ) sul fonyl]ethyl methyl ether Br 10
The titl npound was prepared in accordance with the
gener al od I. Using 4- bronobenzenesul f onyl

chloride & 256 g, 1 nmmml), Na2SGA3 (0.126g, 1 mmol),
NaHCB {0.N282 g, 3 minol.) and 2-bronoethyl nethyl
et her (0. m., 3 mol) to give the title conpound

Theg t(i)ﬂelcsozmpgdun (\x?s prae%afae ir(l) Eacl:c'ordance with the general method E. Using 5-
fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine
(obtained from Example 7(¢)) (0.05 g, 0.18 mmol), 1-bromo-4-(propane-2-sulfonyl)-
benzene (0.048 g, 0.18 mmol), Cs,CO3 (176 mg, 0.54 mmol), Pdy(dba); (4 mg, 0.005
mmol) and X-Phos (4 mg, 0.009 mmol), the title compound (16 mg, 20%) was obtained as
a solid.

'H NMR (400 MHz, CDCl3) 8 ppm 8.38 (d, J=3.03 Hz, 1 H) 7.77 - 7.82 (m, 4 H) 7.68 -
7.69 (m, 1 H) 7.66 (s, 1 H) 5.04 - 5.12 (m, 1 H) 4.11 (dd, J/=11.62, 4.55 Hz, 2 H) 3.32 -
3.39 (m, 2 H) 3.13 - 3.23 (m, 1 H) 2.66 (s, 3 H) 2.50 - 2.62 (m, 2 H) 1.88 (m, 2 H) 1.31 (4,
J=6.82 Hz, 6 H); MS (ES) m/z 458 (M-1)

Example 116
N-[4-(Ethylsulfonyl)phenyl]-5-fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-

imidazol-5-yl]pyrimidin-2-amine
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1H NVR (400 MHz, CDCl1l3) 5 ppm 7.67 - 7.83 (m 4 H)
3.73 (t, J=6.06 Hz, 2 H 3.37 (t, 15 J=6.06 Hz, 2 H)
w@2d1/0§@g0 3 H); M5 (ES) nlz 280 (M+l). Exanpl ePAQW8E2006/001116
N-(4-{ [2-(Di et hyl am no) et hyl ]
sulfonyl}phenyl) 5-fl uoro-4- 52 met hyl -1 - (tetrahydro-
2H pyran-4-yl)-1Hi i dazol -%3%1] pyrim din-2-anine 0 F
N YN HC NN OSAOJN\CH3 20 H C WD 2007/ 040440
PCT/ SE2006/ 001116 151 The title conpound was prepared
| cordance with the general nethod E. Using 5-
uogp-4-[2-methyl - | -(tetrahydro-2H pyran-4-yl)-1
|]: -5-yl ] pyrimdin-2-am ne (obtained from
7(e)) (0.05 g, 0.18 nmol),
e ( wpenzenesul fonyl)-ethyl]  -diethyl -am ne
dbtai ned ffom Exanple 118(a)) (0.058 g, 0.18 nmol),

Cs2CX ( , 5 0.54 mvol ), Pd2(dba)3 (4 ng, 0.005
nmol ) an hos (4 ng, 0.009 mmol ), the title

compound ( ng, 54% was obtained as a solid. 1H NMR
(400 MHzy=s ) 6 ppm8.36 (d, J=2.78 Hz, 1 H) 7.88

(br. s., 1 7.74 - 7.84
The tiflel¢mhotiid Was fepprbH)iba@0Ordandb¢ith Tid) enO@( nidthdd E1 Usidg4-

55Hz, 2H) 3. 27-. 3. .40 . .
ﬂ“%foggﬁ%m%%ﬁf&fﬁﬁ@@%ffzgg%?ﬂ ol ipidagely Sy igrimigin drpmine
(ob}alrleQi ft?orﬂr Exﬁ pleﬁfeé& @305)'%00 B ﬁno@sﬁ%romé%%ha{n%ult%n{]hbenzene
(0. @Wllé’m@o,eﬁszgoﬁ (1416Bng,rﬂ3$341mn3d1)) §d;l(ﬂb;&)yﬂ41&g,lﬁ)>005 mmol) and X-

B T
P 5 0907 G Jpei ool (oo b R gt # 8 sold.
'H LMM%O‘G)-MHQOODC%%%E&SSJBT anyl HoM 1y g4 42ﬁ27 94 (br. S 1 H)
J) Na2SC3 1 mol ), NaHCO3
7.684| 78:&? ?@ﬁd??’o-e‘i (. HMQQ (édh/mtl.A dHJ‘bH@na 3. 29 3.38
(m,(PeP219(q,5=738'Hz, b )P §6s, 3 H) 2.60-2.50 (m, 2 H) 1.89-1.86 (m, 1 H) 1.28

(t, J=7.41 Hz, 3 H); MS (ES) m/z 444 (M-1).

Example 117
5-Fluoro-N-{4-[(2-methoxyethyl)sulfonyl]phenyl}-4-[2-methyl-1-(tetrahydro-2H-
pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine

The title compound was prepared in accordance with the general method E. Using 5-
fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)- 1 H-imidazol-5-yl|pyrimidin-2-amine
(obtained from Example 7(e)) (0.05 g, 0.18 mmol), 2-(4-bromophenyl)sulfonyl ethyl ether
(obtained from Example 117(a)) (0.05 g, 0.18 mmol), Cs,CO3 (176 mg, 0.54 mmol),
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the title conmpound (0.06 g, 19% as an oil. '"H NWR
(400 MHz, CDC13) 6 ppm7.66 - 7.84 (m 4 H 3.19 -
w@2@9/0fmm0 2 H) 2.86 - 2.94 20 (m 2 H 2.43 (PCT/SEXNIQT1116
Hz, 4 H 0.93 (t, J=7.03 Hz, 6 H; M5 (ES) mz 322
(M+2) . Exanple 119 2-{
[4- ({5-Fluoro-4-[2-nethyl-110t et rahydro-2H pyran-4-yl)
-1Himdazol -5- yl] pyrimdin-2-yl} am no)phenyl |
sul fonyl } ethanol WO 2007/040440 PCT/ SE2006/ 001116
PdZCHBQ)g, (£nk, 0.00 mEioB)@nhTX Phod\(4Nng, 00ISRmGH), BT higle compeund (21 mg,
. npound was ared in accordance with the general
6/??éY3r$d)(’§’taEﬂedl9§|ar§@h f1 uor o- 4- [ 2- et hyl -

'H NMI§§4Q 'Nqié Q:I?éf P&’ﬁﬁﬁ% @JJQ 78 Hz, 1 H%)7 75 - 7.88 (m 4 H) 7.70 (br.

azo yrimdin am ne t ai ne

d fr
s., IEBURFEY Eor7s. ew) @@2@5 1§, (00 1 18) 4rivb(dd, AR 62, 4.55 Hz YW 3.5,

J=6éé§§%@%)0§‘?% ol gggm) Eﬁgfs%gy('s ]ﬁlg‘f%@%é@d{%- 2.@?%' | D) 188

(ddmﬂmm PO2 febaHs; MS‘(ES}]m/zM?@QM myol ) and X- Phos (4 ny,
09 mml) the title conpound (40 ng, 44% was
obt ained as a solid. I HNWR (400 MHz, CDC13) 6 ppm

Exa%p:?ﬁ_d 1720)6 é7ﬁ %016%7}{%)/17311%0)(] feﬂ%}% hg?ez‘ZZr 718?_') (m

O4.cp9 J1162 4.55 Hz, 2 H) 3.96 10403(m2
8- 3.39 (m 4 H 2.64 (s, 3 H 2.47 - 2.60 (m
H 1.81 - 1.92 (m 2 H: M (ES) mz 462 (M)

- Fl uoro-4-[ 3-(tetrahydro-pyran-4-yl)-3Himdazol -4-y
]-pyrimdin-2-yl1}-[4-(4- is
¥ret hyl - pi perazi ne-1-sul fonyl)-phenyl]-amine 0 g | |

The Nle?w}lll\f)owhd W breéat@&"ﬁ'l accordance with the general method 1. Using 4-
bromobenzenesulfonyl chloride (0.256 g, 1 mmol), Na,SO; (0.126g, 1 mmol), NaHCOs (0.
252 g, 3 mmol.) and 2-bromoethyl methyl ether (0.28 mL, 3 mmol) to give the title
compound (0.132 g, 50%) as an oil.

'H NMR (400 MHz, CDCls) 8 ppm 7.67 - 7.83 (m, 4 H) 3.73 (t, /=6.06 Hz, 2 H) 3.37 (t,
J=6.06 Hz, 2 H) 3.21 (s, 3 H); MS (ES) m/z 280 (M+1).

Example 118
N-(4-{[2-(Diethylamino)ethyl]sulfonyl} phenyl)-5-fluoro-4-[2-methyl-1-(tetrahydro-
2H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine

QF
= N

H3C

/O

N\

CH
ot
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O The title conpound was prepared in accordance with
the general nethod E. Using 5- fluoro-4-]
wa2qoetwanydr o- 2H pyran-4-yl ) - 1H i mi dazol - 5- y| PEY/BEWDE01116
n-2-am ne (obtained from Exanple 120(e)) (0.1 g, 0.38
mol ), 1-[(4-bronophenyl)sul fonyl]-4 20
met hyl pi perazine (0.111 g, @5B49 nmol ), Cs2CO3 (247
ng, 0.76 nmol), Pd2(dba)3 (17 nmg, 0.019 mol) and
X-Phos (18 ng, 0.038 nmol), the title conmpound (155
Theriitle @8agound svas pixpaieddn accorduncowith AT dtdd 40 Using 5-

CT{ SE2006 6 .1 1H N O-d6,. 300 MHz) . 6
g e Dm0y iy smine
DREIE b il k5 0 Mol o Sk
-digthyl-asgipe (qifiaiyed mormExapble 11360 R(0.098(5 ONBtrhpbl)j Gz 61764ng,

031l RBSRUEERVLOTy o o ST, B o L

congjesind i( HEohg] foexaapbitaiiédgs,a selitth the exception that

S B, Rt By L agh chremtonr oty
_79. I , -5

(m,lld,oH\) 7.82 - 970 (e 5. JP8T 15 1 %Zéﬁzzg;@gl%.’%z,z%gsogiﬁzn%{?iz7-

mol ), tetrahydro-pyra
3.4Q(m, 3 B Ail8 -3 T, 2. ) 385 18.93 (murd ) 2.630(e, 3 H) Re8camgoqund H)

B AIBES b ot e (STt Bt AR B b s

M{lpm 2 H, 3.49 (m 1 H, 2.40 (s, 3 H, 1.72 (m 2
H, 1.50 (m 2 H). 1s Exanple 120(b)
5-Acetyl-I-(tetrahydro pyran-4 yl)-1Hirnidazole 0 O

ExdMie T, itle. _@;QMW% ,5;)9 ., accor dance Wi th
the ge ae}r al rrelts(ﬁod 0 asu%ﬁ% : aﬂ\l/ﬁ?}fy HHE exception
oL L Ae product was purified by flash chromat ography
S(‘ea; 2/ MeOH, 20:1). Using
Ns (5-Met hyl -i soxazol -4-yl)-N-(tetrahydro-pyran-4-yl)-f
marri de (3.8 g, 18.1 20 mmol, obtained from Exanpl e
20(a)) the title conpound was obtained (2.7 g, 77%.
BtH NVR (400 MHz, CDC13) 6 ppm7.80 (m 2 H) 5.15 (m 1
4.09 2 3.57 (m 2 2.48 (s, 3 2.06 (m
Theg%ﬂrq)cogpg(gn s Erbepﬁrpd n agccordancel_é)vith the gel(aeral metlt?)d L Using(4-
bromobenzenesulfonyl chloride (0.256 g, 1 mmol), Na,SO; (0.126g, 1 mmol), NaHCO; (0.
252 g, 3 mmol.) and 2-bromoethyl diethy] amine hydrobromide (0.52 g, 2 mmol) to give
the title compound (0.06 g, 19%) as an oil.
'H NMR (400 MHz, CDCI3) 6 ppm 7.66 - 7.84 (m, 4 H) 3.19 - 3.29 (m, 2 H) 2.86 - 2.94

(m, 2 H) 2.43 (q, J/=7.07 Hz, 4 H) 0.93 (t, J=7.03 Hz, 6 H); MS (ES) m/z 322 (M+2).

Example 119
2-{[4-({5-Fluoro-4-[2-methy)-1-(tetrahydro-2 H-pyran-4-yl)-1H-imidazol-5-
yllpyrimidin-2-yl}amino)phenyl]sulfonyl}ethanol
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Exanpl e 120(c) (E)-3-D nethylam no-1 -[3-(tetrahydro
pyran-4 yl)-3Him dazol -4- 25 ylJ propenone WO
wQo@700400140 PCT/ SE2006/ 001116 154 0 O N NJPJT8E2006/001116
title conpound was prepared in accordance with the
general nethod of Exanple 7(c), wth the exception
that the product was purifid@by flash chromat ography
(CH2C12/ MeOH, 25:1). Using
5-%cetyl -1 -(tetrahydro-pyran-4-yl)-1Him dazole (2.7
Of .9 mol, obtained s from Exanple 120(b)) the
titl)g conpound was obtained (3.2 g, 929 . 1H NWVR (400
, ) 8 ppm7.71-7.61 (m 3 H 5.53 (m 1 H

Hac\'s(; nH 407 (m 2H 3.57 (m 2 H 3.10 (br.

s\./3 B 2w93 (br.s., 3H) 2.11 (m2H 1.92(in, 2H).
Exanpl e 120(d) (Z)-3-D nethylam no-2 fl uoro-|
[3-(tet dro pyran-4 yl)-3H 10 i m dazol-4 ylJ
propenong0 F The title conmpound was prepared in
accordapse®wi th the general nethod of Exanple 7(d),

wth the exc t|on that t he product vvas purified by

h ch .
T 6818 BT P Brep Rt pesordaes i) BlowEsporLmethod B Usiagism
flubrdaz@lmé %‘11(&‘& ﬂ&@ﬁf@% ﬁ§11)21 Bimidaz8> -0 rimidin-2-amine
r was

obt al ned om Exanpl e the title c oun

(obtsnedifrrma Exampls 7¢e)) (0005 g,&,l Sanmol)l 2-[(H-brivivia- I(héﬁﬂ)sl\lll-fz)nyl]ethanol

(GG B ﬁE?%YO)%)d)%% &, 811k nfin15) dGeon b i Wsdinoly, Pl(ava),

(411‘1& R003anihnd) add B)-PHos]? nfg)o. @9%@3%&&@6@&@ é‘t%@((@()m% 44%)
l{ I o- 44%11 t et rahydr o- 2Hpyran-4 yl)-1H i m dazol
Wasy‘P Hed 4R -2-amine O F \-\Ni N / Nk NNf2 WO

'H RO (MCMHQ, E6E,PEHPNE PULED 78 Hz, 1 H) 7.89 (5, 1 H) 7.77 - 7.86 (m, 4
H) 7.66 (d, J=4.04 Hz, 1 H) 5.00 - 5.12 (m, 1 H) 4.09 (dd, J=11.62, 4.55 Hz, 2 H) 3.96 -
4.03 (m, 2 H) 3.28 - 3.39 (m, 4 H) 2.64 (s, 3 H) 2.47 - 2.60 (m, 2 H) 1.81 - 1.92 (m, 2 H);
MS (ES) m/z 462 (M+1)

Example 120
{5—Flu0ro—4-[3-(tetrahydro—pyran—4-y1)-3H-imidazol-4—yl]-pyrimidin—2-yl}-[4-(4-
methyl-piperazine-1-sulfonyl)-phenyl}-amine

.
WN
Nw /Q/OQ\
\y N

0
The title compound was prepared in accordance with the general method E. Using 5-
fluoro-4-[1-(tetrahydro-2 H-pyran-4-yl)-1H-imidazol-5 -yllpyrimidin-2-amine (obtained
from Example 120(e)) (0.1 g, 0.38 mmol), 1-[(4-bromophenyl)sulfonyl]-4-
methylpiperazine (0.111 g, 0.349 mmol), Cs;COs (247 mg, 0.76 mmol), Pdy(dba); (17 mg,
0.019 mmol) and X-Phos (18 mg, 0.038 mmol), the title compound (155 mg, 88%) was

obtained as an oil.
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155 The title conpound was prepared in accordance wth
the general nethod B with the exception that
w@oaniodi4ame car bonate was used. Using PCT/SE2006/001116
(2) - 3-di met hyl am no-2-fluoro-I|-[3-
(tetrahydro-pyran-4-yl)-3Himdazol -4-yl]-propenone
(0.67 g, 2.51 mmol, obtained3from Exanple 120(d)) and
guani di ne carbonate (1.13 g, 6.27 nmol) the title
compound (0.48 g, 5 73% was obtained as a solid after
IHNMK 'MsoLchsdn})MHzasB 38r(m;> el QI8a Giny 2 EOFRTL GhMER 7.38 (5, 1

), 538 0 iE 2 08 (o5, 7 180 e, 50028 (b o 2.2y H 2413198 (m, 4
R o T R DRy Vb

5-{5- Fl uor o- 2- [4 (4- met hyl - pi perazi ne-| -sul fonyl ) -phen
ylamno] pyr

vl T Wéailzfn T A R Y SR U
F o | NNAH NOS5- {
5<Fl u ro 2- [4 (4- met hyl - pi perazi ne- |
0\ - onyl ) - phenyl am no] - pyrimd 15
\ﬁ |}-1-(tetrahydro-pyran-4-yl)-1H i m dazol e-2-carb
yde (obtained from Exanple 121(a)) (34 ng, 0.064

0l) was m xed with NH2OH HO (5 ng, 0.077 mmol) in
fafFmc acid (1 nL). The mixture was heated to refl ux

TheatF{Ee dBh 8584 B%P?Jﬁfgd oSl dv&lf'mégle rGRRYR RL@bed ‘ﬁ?ﬁxample 7(a), with

e m xtur S extracted
the Bxlcfelpflble thabthe ptaisbt wis muiied gy dlakly chr()ﬁlaﬁ@ﬂa@hMéElﬁ)AQ) oUsing 5-

the titl d
oo RO G il 2 AR e 2
)?%%1?3{ radd-5:8001 6 ﬂah ORYB JhebIy Bdd fRMid ABIE{IR 4 15.3 mmol)
hydr ran
meyutl): chpomddmsoib@A@&v:(ér&&lw&h)yde O FI I NSp N
'H NMR (400 MHz, CDCl;) & ppm 8.12 (s, 1 H), 8.01 (s, 1 H), 4.67 (m, 1 H), 3.99 (m, 2
H), 3.49 (m, 1 H), 2.40 (s, 3 H), 1.72 (m, 2 H), 1.50 (m, 2 H).

Example 120(b) 5-Acetyl-1-(tetrahydro-pyran-4-yl)-1H-imidazole
0

e
J

The title compound was prepared in accordance with the general method of Example 7(b),
with the exception that the product was purified by flash chromatography (CH2Cl,/MeOH,
20:1). Using N-(5-Methyl-isoxazol-4-yl)-N-(tetrahydro-pyran-4-yl)-formamide (3.8 g, 18.1
mmol, obtained from Example 120(a)) the title compound was obtained (2.7 g, 77%).

' NMR (400 MHz, CDCls) 8 ppm 7.80 (m, 2 H) 5.15 (m, 1 H) 4.09 (m, 2 H) 3.57 (m, 2
H) 2.48 (s, 3 H) 2.06 (m, 2 H) 1.92 (m, 2 H).

Example 120(c) (E)-3-Dimethylamino-1-[3-(tetrahydro-pyran-4-yl)-3H-imidazol-4-
yl]-propenone



NH O~ OW 2007/040440 PCT/ SE2006/ 001116 156
{5-Fluoro-4-[3-(tetrahydro-pyran-4-yl)-3Himdazol -4-y
wO peoppuisnd di n- 2-yl} -[4-(4-nmethyl - PCT/SE2006/001116
pi per azi ne-1-sul fonyl)-phenyl]-am ne (obtained from
Exanpl e 120) (0.315 g, 0.629 mml) was treated with
n-BuLi (1.8 nL, 1.6M soluti®fin hexane, 2.83 mmol) in
THE (10 nL) at |ow tenperature (-60 to -30 C) for 30
mn. Then, DWF (0.137 ng, 1.89 nmol) was added 5 to
e mxture at -70C and the cooling bath was renoved.
The resulting m xure was quenched with NH4Cl(sat urated
sol gtion) and extracted with CH2Cl12. The title
(, opfpound (0.1 g, 30% was obtained after purification
W s -chr omat ography (CH2C12/ MeOH 20:1). 1H NMR
(CDC13, /300 N+t) 6 9.94 (s, 1H, 8.51 (m 1 H),
7.79-7.68 é ' ,.5.33(m 1 10 H), 4.07 é 2H)
Theg,utg%c oup: p{)as p@pggd ihgccardapce witly ﬂle(generalzmat}lo of Hgangpte 7(c),

ﬂ? %@ﬁxa%)tl%ﬁ E(TT £he (?]u é??ltu{{l% L rslgEE.tsor atc?gla Y)(Cﬁzﬂ ﬁ}(IeOH,
25: tbakbingé—gde]yl-ﬂy(tatrmwrn-p&rm é}~y1)£|15{-1m1|d?zole 2.7 g,h13 9 Tn]mol obtained
nesul f.an en amn
> fm‘g%@‘ el\ﬁmb%;\lﬁ" &?/{680@1’8 - Wagp taFH@iQ 4 g’e() e‘srrpoﬁnd was
'y NMip@m@fMHa @ocn) S?Q&e; bl ?'61 ‘(1'9193 963693%m, T8N WS fm, 1 1) 4.07

- fl uor o-

(1, 200 52y B 200t an B9 (o M2 enS2 7 L SP(rsRekn
-2-alpine (obtained fromExanple 7(e)) (0.05 g, 0.18
mol ), 2-(4-brono-benzenesul fonyl net hyl) 20

Exdnglla ar o- py(Z3-Dakisiaeo o mrorEyarspk&s )‘a;( Q907K

W;mml)@gszcm@(llm ngjthm gﬂm at? dVZ(dbé?)gH

’m"ﬁogﬁy PrebB%ffol ) and X-Phos (4 ng, 0.009 nmol), the

agitle conpound (21 ng, 23% was obtained as a solid.

(I\Ig 0
gj/g% ;\1/

The title compound was prepared in accordance with the general method of Example 7(d),

10

with the exception that the product was purified by flash chromatography (EtOAc
/MeOH). Using (E)-3-dimethylamino-1-[3 -(tetrahydro-pyran-4-yl)-3 H-imidazol-4-yl]-

15 propenone (3.2 g, 12.85 mmol, obtained from Example 120(d)) the title compound was
obtained (0.68 g, 20%) as an oil.
'H NMR (400 MHz, CDCl3)  ppm 7.74 (s, 1H) 7.60 (s, 1 H) 6.89 (m, 1 H) 5.10 (m, 1 H)
4.05 (m, 2 H) 3.53 (m, 2 H) 3.11 (s, 6 H) 2.08 (m, 2 H) 1.89 (m, 2 H).

20 Example 120(e) 5-Fluoro-4-[1-(tetrahydyro-2H-pyran-4-yl)- 1 H~imidazol-5-
ylpyrimidin-2-amine

0
QF

N TN
(/ \N/IQ
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'H NMR (400 MHz, CDC13) b ppm 8.37 (d, J=3.03 Hz, 1 H)
7.80 - 7.88 (m 2 H 7.71 -

WO 2080m42H) 7. 63-7. 71(m 2H) 4. 92- 5. 19(m 1H) 4. 10( RiciT/SEDD6/T1116
5 4.42 Hz, 2 H 25 3.76 - 3.92 (m 2 H 3.28 - 3.41
(m 5 H 3.12 (dd, J=14.40, 3.79 Hz, 1 H 2.66 (s, 3

2.47 - 2.61 (m 2 H 1.5 - 1.93 (3m 7 H; M

(ES) rn/z 516 (M+1). WO 2007/040440 PCT/ SE2006/ 001116
157 Exanple 122(a) 2-(4

TheBiterompenrknasptepaed innetondhicetvetlr thb genaalpyetberd B Brith-the

CXCQ%]{SO}}\WQ? gggtgﬁltglf ‘éi:l ﬂ%a(twygg Qs%drﬁ Wﬂg (5p§5%1jethﬁargﬁ1%$-ﬂ%}8-el -[3-

(tet%agcg%%%eﬁ gfg@lfj ﬁﬂlﬁazcﬁm-}qw%&re:@ @7% , 2.51 E’Eﬁﬁd)l) ebtamed from

Exaaple 22064)) m:rhgmdm}dmtt mrquwiﬂ d3sy |6é?ﬁ n@molizzl@ tnlfLe commﬁ%ql (048 g,
B RS B o

Becording to one aspect of the present |nvent|on t here
i m%&éé‘iﬁ% GaBhip Eon s LR HELSbaes b S48 T 1D G 2
I t I
H) EF?&W hl¥H) 366 ééﬁhﬁ.toﬁgﬂn 2}5%3(‘13% 01 S8 (ke

revention” and/ or
t reat nent of condltlons associated w th gl ycogen
synéggie ki nase-3. 15 The conposition may be in a form
Exapp e for oral adninistration, for. exanple as a
5-15 gl drb-2- [4f-@tm@ﬁiyﬁfihﬁ'i'@imé-!ﬁJsﬁﬁbhﬂPPB&ﬁaﬁhﬂﬂ-l[iyelmldln-4-yl} -1-
sol ution or suspension eneral the above
(te’rtr@llmbg'rnyll‘@mé-)ﬂfhilﬂl:!@lléﬂ%%@@&rbwlfaﬂ@ onventi onal manner
usi ng pharmaceutically carriers or diluents. Suitable
dai |l y doses of eNconmpounds of fornmula | in the
treatment of a I, 20 including man, are
6“01 to 250 ng/ kg bodymelght at perora
j raﬂIS %and about 0.001 to 250 ny/ kg
wei ght parenteral adm nistration. The typica
ﬁ?da§i?? dose of the active ingredients varies within a
Wi ange and will depend on various factors such as
the relevant indication, the route of admi nistration,

5- {pHduarge; [%(érrgﬁhylamaersme-éfsukfwl) p%ﬁmymm RyTRg be

he
m_%ly a{'g;h Afnace B?rlag_gly ﬂ/ ﬂé’?@’éd%g't? 'e’'s a Mﬂglg %bg&gédgybﬁ Hrample
12 K8)) (31 &g00.06Aininol) was mixed w1th NH,OH.HCI (5 mg, 0.077 mmol) in formic

acid (1 mL). The mixture was heated to reflux and monitored by LC until full conversion

~—+

was achieved. Then, the mixtured was extracted and purified by flash chromatography
(CH,Cl,/MeOH) to give the title compound (21 mg, 64%).
MS (ES) m/z 527 (M+1).

Example 121 (a) 5-{5-Fluoro-2-[4-(4-methyl-piperazine-1-sulfonyl)-phenylamino]-

pyrimidin-4-yl}-1-(tetrahydro-pyran-4-yl)-1H-imidazole-2-carbaldehyde

0
NS %\\N
jﬁ%*gﬁ ° Q\
N
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thereof, can be used on its own but will usually be
admnistered in the formof a pharmaceutical
W@ 0opo%0480 on in which the formula | PCT/SE2006/001116
conmpound/ sal t/ sol vate (active WO 2007/ 040440
PCT/ SE2006/ 001116 158 ingredient) is in association
Wi th a pharnmaceutically acdeépt abl e exci pi ent, diluent -
or carrier. Dependent on the node of adm nistration,
the pharmaceutical conposition nmay conprise from 0.05
{5-ngor?/@-%“(ftc(tﬁhmﬁP;iyrhwmemidatcloir4-Eb1@Npmdmf2eyh}ﬂ'zé’r-wme@lyl—
_ _ 0 ctive_ ingredjent, .a ercen y
pipCREH - SBE] TSI I G aInel SELERTOR 28 ey 15 % 0.629 mmoD)
was $rtatel 'vﬁﬁﬂtn-BQLi (}168. Yo O1 68A%JLkiRN ih Rek4#d B SNained]) indlHIe (l0SmL) at
y

pol yet ene glycol, magnesium_carbonate, nmagnesium
low séraparatties, (-G0ebe30 2C)sfoy 3P s BienaBME®: 139 aye, Ltcpmel) was added

dextrin, ch tr ' I P .
to et gt 70 R i e oo L Vo e B AR e was
queféell b&ti_@ﬁemcq r(ség@ﬁt_éd stbhaglbﬂ){andb@_tr&qtecbfmg lﬂHz'de)zn Thé titlheompound
invention can be in tablet or _injectable for
(0.1t BOMD e Aed ACF MBIy ST o AR S D MeOH
2O:@nd/or may be coated (for exanple with an enteric

oating or coated with a coating agent such as
s | IPM ﬁgqy@]g,omﬁll\é[me) b9lodek, 1H)p.6) (mjh sHJE79-R:08 1o, 6k1), 5.33 (m, 1
urther provides_a proces 0 e epa i 0
D, BHENQBL DR A 2 E0n 881 SRt 7t i THE S n AP es® ¢ 310,
ihses m xi ng a conpound of fornmula I, or a
Lg%ﬁ%&ﬁ%ﬁeutically acceptable salt, solvate or solvate
of salt thereof, as hereinbefore defined, wth a
h eutically acceptabl e excipient, diluent or
EX%ES&ﬁ%?. 20 An exanpl e of a pharnmaceutical conposition
{5-Pluot f1a-[2 anethyl-B(tetrahpdrd-pyrant &l SH-ohidazel -yl gryriamiding-yl}-
a compound of the inventjon r a pharmaceutically
[4-GetsaiprdapmyranRyylmgthapgsuliony D“ﬁﬁf‘@ﬂi"é‘ﬁl}? salt thereof,
as herei nbefore defined, and sterile water, and, if
ecgssary, either sodium hydroxide or hydrochloric
idft o _bring the pH of the final conposition to about
pH 5, [antkoptionally a surfactant to aid dissolution.
rcd| use Surprisingly, it has been found that

cor]flpoumjs defined in the present invention, as a
free basgelQr a pharnaceutically acceptable salt

t her eof, e well suited for inhibiting glycogen
synghase nase-3 (GSK3). Accordingly, the conpounds
of t esent invention 30 are expected to be useful

[ eoﬁr\en/enti on and/or treatment of conditions
associated with _ . .
The title compound was prepared in accordance with the general method E. Using 5-

ﬂuoro-4-[2-methy1—1-(tetrahydro-2H—pyran—4-y1)—1H~imidazol—5—yl]pyrimidin—?.-anﬁne
(obtained from Example 7(e)) (0.05 g, 0.18 mmol), 2-(4-bromo-benzenesulfonylmethyl)-
tetrahydro-pyran (obtained from Example 122(a)) (0.057 g, 0.18 mmol), Cs;COs3 (176 mg,
0.54 mmot), Pdy(dba)s (4 mg, 0.005 mmol) and X-Phos (4 mg, 0.009 mmol), the title
compound (21 mg, 23%) was obtained as a solid.

'H NMR (400 MHz, CDCl;) & ppm 8.37 (d, J=3.03 Hz, 1 H) 7.80 - 7.88 (m, 2 H) 7.71 -
7.78 (m, 2 H) 7.63 - 7.71 (m, 2 H) 4.92 - 5.19 (m, 1 H) 4.10 (dd, /=11.75, 442 Hz, 2 H)
3.76 - 3.92 (m, 2 H) 3.28 - 3.41 (m, 5 H) 3.12 (dd, /=14.40, 3.79 Hz, 1 H) 2.66 (s, 3 H)
247 -2.61 (m, 2 H) 1.23 - 1.93 (3m, 7 H); MS (ES) m/z 516 (M+1).
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gl ycogen synt hase ki nase-3 activity, i.e. the

conpounds nmay be used to produce an WO 2007/ 040440
weON/BERAO6/ 001116 159 inhibitory effect of GOBKBSE2006/001116

mammal s, including man, in need of such prevention

and/or treatnment. GSK3 is highly expressed in the

central and peripheral nervals§ system and i n other

tissues. s Thus, it is expected that conmpounds of the

invention are well suited for the prevention and/or

treatment of conditions associated with glycogen

n ki nase- he ce peri pher al

Ex%%l?{/e%g ?‘stt e?ﬁ% %ﬁo'ﬁ%?f’Fzéﬁ‘FSé( ony ’ﬁ%’%)élg‘ltﬁ%@ﬁ@’@ T9¥ K he

i nventi orare expected to be suitable for prevention

and/ or eat ment of conditions associated wth

especi , denentia, Alzheiner's D sease,

Par ki n s Di sease, Frontotenporal denentia io

spn's Type, Parkinson denentia conpl ex of Guam
HI tia, diseases wth associated neurofibrillar
angl e pat hol ogi es and denentia pugilistica. Oher
tedfr m t he nS| stin

T A0 Lol olBaa Peccidiis Wigdhe Pt duthod T Dsing 4-
brotesbensmadil oyl dmxmew 86 8B mnidd)) Nabsih oo 1%9 BR#RT), NaHCO; (0.

ar ki nsoni sm pr ogr essive

252 é&%ﬁ hel atlc IS
PEgagmet lctr%tr@y@r%exrg@ (0. NeSembn hoPaaktosgive the title
cothp 3@06 gsw%ﬂ(&‘sagkﬁ?d trauma and ot her chronic
neur odegener ative di Seases, Bipolar Disease,
MSathSém/z%l Msbr ders, depression, schizophrenia,
cognhitive disorders, hair |oss and contraceptive
medi cation. 20 Further conditions are sel ected from
Phafirag@utiosl coaippkiiion§g of predemented stat es, Mld
Co nitive |npairnment, Age-Associated Menory
RE 1oraRR asppefer Fasinaesent iGveptionithere ispeatiderts pl@mngCdultmﬂ

R S e A

accepinle yalk, mpbzaferm 8b1vats df s41piheteb¥ Forl B ﬂﬁ%venﬂ@rﬁ;ﬁi&/&rtreatment
£ deﬁlént i a, engnt ia wth Lewy bodi es, Front ot enpor al
of PBAERS &sariated withshwsiogen W%@E@ﬁ%@'—” 25 and Type | and
Type |1 di abetes, diabetic neuropathy and di abetes
rel ated disor ders One enbodi nent of the invention
The eimapositiongnayrte ip ademmsiithledodérl admiantaget, faf fexample as a tablet,
and Di sease. .30_Anot her
for B B % R R ah oot SpEiah o senee recbee i on

comm@litmhs inag Bk PRIPhre@lin 2 BORRNTSAA LRI RRLIMA
2007 040440 PCT/ SE2006/ 001116 160 The gﬁs’zmrc\é%?b“‘au%éamers or

diluegs. Buteblerfiaily deses iof thsrcopmevedstaffermule himtba treatineat of a mammal,
inclR@ilint & Ph2SRRRely 0.01 to 250 mg/kg bodyweight at peroral administration

and about 0.001 to 250 mg/kg bodyweight at parenteral administration. The typical daily

dose of the active ingredients varies within a wide range and will depend on various factors
such as the relevant indication, the route of administration, the age, weight and sex of the

patient and may be determined by a physician.

A compound of formula I, or a pharmaceutically acceptable salt, solvate or solvate of salt
thereof, can be used on its own but will usually be administered in the form of a

pharmaceutical composition in which the formula I compound/salt/solvate (active
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wi |l necessarily be varied depending on the host
treated, the route of admnistration and the severity
wW@BRoowloeo4itd | ness being treated. 5 The present | PUEREI0061001116
relates also to the use of a conpound of fornula | as
defined hereinbefore, in the manufacture of a
nmedi canent for the preventild8 and/ or treatnent of
condi tions associated with gl ycogen synthase ki nase- 3.
In the context of the present specification, the term
ingrediB@y &y Assatiation withugdarmiqeeativally acreptablecexoiplians slilubmwoe
are speC|f|c |nd fJtaﬁnstothe cotrar%LH 1heter.[[vs
carrief egpdant PR the BrniEAtioncthp PYaERgica’ jogposttion may
con%ﬁﬁéhﬁﬁﬁgﬂo%@@f%w@&xemwQvélgﬁﬂe fbdl XAmPleBorR 09It 86 %oy of
of treatnment and/or prevention of conditions
actmcsmgmdwnedllmetmn@g%&yq&ﬂg@)h@tﬂgd@éed@m@%C@nﬁ@‘h‘%ﬁm si ng
adm nistrering to a mammal, is including man i n need
of such treatnment and/or prevention a therapeutically
An 8tdifi6itl HiRienbordaRierghclades MR iifle@fs gobyethyllanelglycal magnesium
herei nbefore defi ned. Non-nedical, use In addjtion to
carhomatier magRESTUM %t%?tﬁﬂé]@t 7 sugb (el Alactoprd, RESHbSIFKEY. §preh,
r
wog el lglog Rl RBAS ot o) ﬁ%@?ﬁﬁ*ﬁ&%&w@m celfulose
or cob@bmten! ogi cal tools in 20 the devel opnment and
standardi sation of in vitro and in vivo test systens
for the evaluation of the effects of inhibitors of
A cSPasiticd S8 irRehtioH dav Defin taBRE ban@icyabaNfofva) ’BheStHBIBt B8y
cats, dogs, rabbits, nonkeys, rats and mice, part
addgtonake ccsemss:hi digintegrant A& apay e cogted s example with a enteric

Coaggg élin%% egt | on r oxé%‘ééﬂt @%?1 y%éc&iﬁrof)?lrm&h&l%élﬂﬂoéey

GSK3/ 3scintillation proxi mty assay. The conpetition
experiments were carried in duplicate,with 10

Thempamtios uFlass RESe dLTTBrFeS 108 e NEPATSHAnALE Gharppfouticl
ngélo‘?ﬁiron ?Eﬁquqzéﬂtﬁﬁ %Hl&he(fo RLERiPA ERfpouiti ¥F 8tehla Flor 2

ot nyl ated peptid strate,
phaBinadeuticalyeacodaablh s&l‘GbculVMe or Adyetsef satrtherppfaaheyeigeefpmatsfined,

0-d n-leu 30 aze a, .Lund was added at a
with AR RAGALY PR SRR G OGN SR but f or
containing 1 rrU r econbi nant human GSK3(3 (Dundee

University, UK), 12 nM WO 2007/040440
Amexamﬂﬁ.@@@@hmm@cahwmmﬁn OF PeapraHan s iisaieklesgiugion

coq(}r%}ngg Stcgr %ﬂa noﬁ He gwg%‘ﬂh @a Ph%élé%&alﬁlﬁgll}b erlcgeptable salt, solvate or

solvft of @wthércof()aﬁhéi’mgbgfomrdafmah dnd) siﬁn@gvﬁ@émns if n&kcessaiyeeither

reaction was,initjiated the ti f 0,04
socwnézdi]o;s*ﬁp 2% RrBogHars oo tre (6 R a e Sipl RefPadp to abour
pH Ef oﬁ%ﬁﬁ}nﬁ @l & aid d%(ﬁﬂﬁ’orﬁssay vol une of 25 Al.

Medical use

Surprisingly, it has been found that the compounds defined in the present invention, as a
free base or a pharmaceutically acceptable salt thereof, are well suited for inhibiting
glycogen synthase kinase-3 (GSK3). Accordingly, the compounds of the present invention
are expected to be useful in the prevention and/or treatment of conditions associated with

glycogen synthase kinase-3 activity, i.e. the compounds may be used to produce an
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5 incubation for 20 m nutes at roomtenperature, each
reaction was termnated by the addition of 25 1 stop

waloaimm cont ai ning 5 mM EDTA, 50 M ATP, 0.1 P€TBE20061001116
X-100 and 0.25 ng streptavidin coated Scintillation
Proximty Assay (SPA) beads (Anmersham UK). After 6
hours the radioactivity wasiffetermned in a liquid
scintillation counter (1450 McroBeta Tril ux,
Wal lac). The inhibition curves were analysed by

inhﬂxﬁmy ¢ffesbol (FBIG3 esmrmmaly) inehidigy faa b Reedl dfrsustipretdSfion and/or

Km val ue of ATP for GSK30, used to calculate the

tre Fﬁlbltl on constants (Ki) of the various conmpounds,
was 20 AM The foll ow ng abbrevi ati ons have been used:
MOPS Mbr phol i nepropanesul fonic acid is EDTA

GSk8 H@h@h@@?‘ﬁﬁ?ﬁ%ﬁ’ét@ thexgnizaliapd aciipherad8rvBoy systeBeandhin other tissues.

Ty LGP P RETREs & GRURRAE fomaliawifd Bt tneghevsghion

andR&stwlatmenﬂ'yincmditloﬁs assabltﬂ&ﬂ v gl{di@ el SyHTeHs8 dfagd-3 ‘iﬂ"&e central
invention are in the range of about 0.00

and&i?g%ﬁefildleéws A¥atere Jndarticylagahe pesppagnds pithe ﬁmteh%orr @m gepected
to Héfsuﬁzﬁﬂ@ for (Br&fgﬁ-h&noalﬂmlﬁte Ege%@ 9%%1{%%}{18& o J t eocﬁaMy,

Ki are inthe range of a
dengmtizahlzheimer’ S@maste Rankésoh’s DifaassyFamsetymp&apdahertiao

Pk S nboea ket dShtosmets tfim, S et disers v

ass@uiaTpDtsvo fbrillab embRyHofogics aRd Bémefith fugilhsticAN N-N \ RZ

Other conditions are selected from the group consisting of amyotrophic lateral sclerosis,
corticobasal degeneration, Down syndrome, Huntington’s Disease, postencephelatic
parkinsonism, progressive supranuclear palsy, Pick’s Disease, Niemann-Pick’s Disease,
stroke, head trauma and other chronic neurodegenerative diseases, Bipolar Disease,
affective disorders, depression, schizophrenia, cognitive disorders, hair loss and

contraceptive medication.

Further conditions are selected from the group consisting of predemented states, Mild
Cognitive Impairment, Age-Associated Memory Impairment, Age-Related Cognitive
Decline, Cognitive Impairement No Dementia, mild cognitive decline, mild neurocognitive
decline, Late-Life Forgetfulness, memory impairment and cognitive impairment, vascular
dementia, dementia with Lewy bodies, Frontotemporal dementia and androgenetic alopecia

and Type I and Type II diabetes, diabetic neuropathy and diabetes related disorders.

One embodiment of the invention relates to the prevention and/or treatment of

dementia and Alzheimer’s Disease.

Another embodiment of the invention relates to the prevention and/or treatment of

bone-related disorders.
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NN MR6 5 g R3 | 5 wherein RL is selected from

hydr ogen, hal o, cyano, N2, Cl1_3al kyl, Cl1_3hal oal kyl
WORR7/O08@NRbRc, (C0_2al kyl C(O NRbR, O _4alky1NRIRSE2006/001116

CH20ORh, SO02R1, C(O ORa, CH OH)R3 and C(ORD;, R2 and

R4 are independently selected from hydrogen, hal o,

cyano, N2, Ci-4alkyl, d 18bal oal kyl , ORa, SO2NRbR,

C(O NRbRc, CH2NRDR, CH20?1| S02R , C(O ORa and 10

C(OR3; or Rl and Rz, together with the atons to which
The ldege raquredtfomthh dqupzaumc boprewsnniva trbatnent éa p‘a‘eﬂidiﬁreﬁlsease

at | east one

erocyclic r nt ai
will R GROBH b rsr Par o g B tspieghbe toHgE Qragipeistation
an(y\thvé@bﬂn&@gftgaﬂmegge&eﬁg)&ya%d c ring can be substituted
with oxo, hydroxy or” halo and in which any sul phur
atomwi thin said heterocycl iC r| ng is optionally 1s

- nde ent |
ThQE egérﬁﬂgr br om %&3 ra(lnsggtﬂ eh%ﬁeé) rd ag 0151 %‘h?Y as defined
her€hbafoad, uathleyxhanu&ﬁﬂlr% m%chﬁ‘aeﬁ&‘bﬁlﬁ& Ef-blvfaﬁtlﬁﬁi‘ af;xh%r #B8ment of
al oal kyl ; or

kenyl , C6al k and C6
COI}%U%S@S%WE%’WHX?%GBé rpqekmaﬁ@ cont ai ni ng one or
nore heteroatons selected fromN, 20 0 or S, wherein
said heterocyclic ring is optionally substituted with
In tha @ompxtmf ithe m@seﬁ‘asmyﬁicatmn e t&inaltherhpy! alsonneldéspsdiestion”
further

LK onal ly g
unlihyie oY Sé’a‘“ﬁ ﬁﬂ @K‘X%ﬁf AT T35 1irpRy therpppytic” and
"th&abcﬁaiceldy fshoumd by doagesd a&hnﬁ%w cyano, and

Cd _3hal oal kyl, wherein said 3a| kyl or
C 3hal oal kyl is optionally substitut ed vvi t h one or

re ect d f.rom
TR s e A0fl R EREPAERL N RELERL Pl O,
ass&ti‘ﬁ’rb$ﬁﬂh%}'dbgém%tha%ﬁm5§h 3 sorseHishigd ﬁdmhfsﬁamﬁgfﬂraqﬁ@fﬁmal
gd z%% (g 1. 3hal oal k wherein said Cl1 3al ké
inclgding matin pigpd gy suc tfs?}meah d/qr pacisation wtherrpaRicelly s e@rve

améRit Of SeardBoltPor rﬁﬁlé‘f‘q Re ently sel ected
mflrom hydrg%en Col 6al yS lﬁg‘?’g"gc%ﬁgﬁ aryl,

het eroaryl and Cl_6hal oal kyl, wherein said C1_6al kyl,
Nonpedied wse y| | aryl, heteroaryl or A _ s 6haloalkyl is
a%atjonal Ieir subs |tuted with one or nore Gi-alkyl

103119 thewyise ihhpgpewiiean lcmﬁéh%%wmémﬁqunnula@aaacﬁree base

or d\ﬁﬁﬁﬁaceﬁﬁcally acceptable salt thereof, are also useful as pharmacological tools in

the development and standardisation of in vifro and in vivo test systems for the evaluation
of the effects of inhibitors of GSK3 related activity in laboratory animals such as cats,

dogs, rabbits, monkeys, rats and mice, as part of the search for new therapeutics agents.

Pharmacology

Determination of ATP competition in Scintillation Proximity GSK3p Assay.

GSK3 B scintillation proximity assay.

The competition experiments were carried out in duplicate with 10 different concentrations
of the inhibitors in clear-bottom microtiter plates (Wallac, F inland). A biotinylated peptide
substrate, Biotin-Ala-Ala-Glu-Glu-Leu-Asp-Ser-Arg-Ala-Gly-Ser(POsHy)-Pro-Gln-Leu
(AstraZeneca, Lund), was added at a final concentration of 1 UM in an assay buffer

containing 1 mU recombinant human GSK3p (Dundee University, UK), 12 mM
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Ro and R may, together with the atomto which they are

attached, forma heterocyclic ring wherein said
wheaeneayel ic ring is optionally substituted wWCTSE2986/001116

or nore hal o, hydroxy, cyano, di-(Cl-4alkyl)am no-,

Cl_6al kyl or d _3hal oal kyl, wherein said Cl. 6al kyl or

C 1o 3hal oal kyl is optionallby further substituted

with one or nore Cl_3al koxy or OR; Rd and Re are

i ndependently sel ected from hydrogen, Cl_6al kyl and

mogfggﬂqjquwmglﬂfmm{cb@\mPiS)ﬁle 7(1%,_069th EIC?ITA, OHOI% B-

Ooa | optlLona substitute w t one or
meiEAPrE 0] ()OS B Sl WAL SaSfaEnb 0wty achl 20 61 R BSALS
ul. %b At W2 Bnfiafdl yg?ddi&(% & ok SEF(Y%I?’;E\'W(A&&&M, UK) and

erein sald heteroc Ic ring s opti

unlghelbisd AT & d finiat tonoeretration W1 @M ahdassElydaml v 2901, Afker
| or Cl-3hal oal kyl

. C%aﬁ:%h | 0al kyl, wherein said Cl1 3al kyl|

incytatigy for A miptes 31 YonE (CwRESHICE. SPRATCAPLGR Wesermg paipd b e
ddean3sH 25qM ¥i i k o Tyi
Tl o fﬁﬁ? tutfon CHSERAR d"‘%ﬁ%?ﬁkisf’ HBL ATP, Qi1 2% Jritqn X100
and; 525 wgtstrepiayidip eoatsed ScintilletionProkingityeA sray (81 &) beads (Amersham,

1 I ; ' . 6al kyl .. heterocyclyl, .aryl.,
RIS oDl byt G B0l piihon egpater 1450
Mi@6B éte tTeihos Wedliak). Tae hibitieh eir@ey Were@halGleddyalonatdedt rebRssion
.optiopally substituted with one or nore hal o, cyano,

using GaphPadPrism. \amh-nide Koyvalahef 4EP itgn GSIKIB,3abdipl calculate the
: © R3O | t | ring,
i AR MG (e Tbo RSl oy Biof Wm0 nbE ot onii 1y

substituted with one or nore Cl_3al kyl, ORa, halo or
or a _pharmaceutically acceptable

cyano; as.a free bas
Thes%ﬁ?‘f’in&ﬂ%b’éﬁv@%?s ]%3<3(Ie$8?1éu5<9f13 a salt thereof: 25 in the

MoPanuf agbiph8lifprépaNBMiGAEERY for prevention and/or
treatment of dementi a, zhei ner's Di sease,

EDPAr ki dyleredbingipetsaackioatidt enpor al denenti a

ar ki n's_Typ Par ki nson denentia conpl ex of Guam
BS'iE—)H V deq%g/rlﬁ 5%9%(1@3%3 with associated neurofibrillar

ATP angl eAdeabdied D@plespadiel denentia pugilistica. 30 WO
2007/ 040440 PCT/ SEB_OO6/ 001116 164 2. Use of a
SPA onposHtidptiomRBroxspifyAssaya: RS R4 RL0 RO RS RL N N-N

Gsg N d'llycogen 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.

Table 1. Specimen results from assay.

Example no K; (nM) n
1 10 3

17 14 4

22 22 3

29 126 2
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6 R3 R~ Rla wherein 5 Rl is selected from hydrogen,
hal o, cyano, NO2, Cl1 3al kyl, Cl1_3hal oal kyl, ORa,
WEORNRMRG) C(O) NRbR, CH2NRR, CH20Rh, S02R  aneCT$K)0RIZn01116
R2 and R4 are independently sel ect ed from hydr ogen,
hal o, cyano, NO2, Cl1_3al kyl, Cl1_ 3hal oal kyl, ORa,
S2NRbRc, C(O NRbRc, CH2NRbR62CH2ORb, SO2R and
C(OR3; R3 and R5 independently are selected from
hydr ogen, Cd _3al kyl, Cl1_3hal oal kyl and ORa; 10 R6 is
CI#dMstt ed from CH3 and Ceal kyl , Ceal kenyl, Ceal kynyl,
hanaI S a 6-nmenber ed heterocycllc
lglgen%fcgo AT N éﬂ%ﬁ%mgi? re heteroatons selected from
N, 0 or S, wherein saitd hetergeyclic ring is
optional Iy substituted with on- or_pore C _3al kyl or
Cl_3hal oal kyl , Rong=RakRyl or CI-3hal oal kyl
i's optlonallyfurthe with one or nore
C _3al koxy; is ,C1 3al kyl , cyano,
and Cl1_3hal oal sai d Cﬂ{SaI | or C-3hal oal kyl is
optional ly subs ?‘Iutgad with on® or nore ORa; R8 and R9
are independerfly sBl ected from hydr ogen, cyano and
hal o; R10 is hydrogen; Ra is selected from hydrogen,
Cl_3al kyl and d _3hal oal kyl ,Iwherein said C _3al kyl or
C _ 20 3haloalkyl is optionally substituted with one
whereimore C_3al koxy; Rb and R are independently
sel ected from hydrogen, Cl_6al kyl or Cl_6hal oal kyl ,

R’ isweleeied frod iy dcdgehsthAy) cy@ﬁo W@Eﬂ@lk@ hbfoaHtQI 'Owaéd)M\IRbR"
(S gd.wi th one .or NRdRe
Co RGOSR ? s ali IR Bnéiliz% DO R L AGTEPBIR and COIR:

attagched, forma 4- - or 6- nenbered heterocyclic

R? alilc}@ @8 idspendepiln wéeqﬁ@d frem iy tieogen, dratop npaneeNO6.t @dalkyl @,

SR TOME SRRty Hoox s

C(Q)Rdsdri tuted with one or nore hal o, - 3al kyl or
Cl1_3hal oal kyl, said Cl-3al kyl or Cl 3ha| oal kyl is

R! emt 1Ry ﬂiﬁe’ch}ﬁr ﬁvhthttlﬁlﬁitoﬁlbl RsWhicHHIRS ané ﬁtthcﬁé@ o to 01 & 5- or 6-

3al koxy; Rd and Re are |ndependently sel ected from
mefg gied aéﬁﬁmcm logacAntaRingat lews p@gNkﬂ or Ss & which anysof the

hycﬁ@éeéﬁg E)f @k &ﬂ&@gsﬁﬂ% s§ (%E)e‘ierggyc 1¢ éagt%%if) %nlfeﬁlém{h 0Xo0,

hydaoxynorthalomduiddi Wﬂ)hxﬂyan‘yrselpaht @omadithif @zﬁ&hétefbcyclﬁ'nﬂg' is @ptionally
oxidised to -SO,-;

R? and R’ are independently selected from hydrogen, halo, cyano, Cy.salkyl, Ci-shaloalkyl
and OR?

R is selected from CH; and Cealkyl, Cqalkenyl, Csalkynyl and Cghaloalkyl; or

R® is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N,
O or S, wherein said heterocyclic ring is optionally substituted with one or more Cisalkyl
or Cyshaloalkyl, wherein said C;salkyl or Cjshaloalkyl is optionally further substituted

with one or more Cj.jalkoxy;

R’ is selected from hydrogen, Cj.salkyl, cyano, and Cy.shaloalkyl, wherein said Cisalkyl or
Cishaloalkyl is optionally substituted with one or more OR?;

R® and R’ are independently selected from hydrogen, cyano and halo;
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menber ed heterocyclic ring containing one or nore

het eroatons selected fromN, 0 or S, wherein said
wheaeneayel ic ring is optionally substituted wWCTSE2986/001116

or nore halo, C-3alkyl or C1l.3hal oal kyl, said

Cl -3al kyl or Cl_3hal oal kyl is optionally further

substituted with one or 10 168re Cl. 3al koxy; Rh is

hydrogen, C1.3al kyl or Cl_3hal oal kyl, wherein said

.Gl _3al kyl or Ci1_3hal oal kyl is optlonally substituted

R® i@ selectsd droon hyrdvogen(T;. 3dikyik @xd CRshall @liGH,-wiedrdiy lsaid IC; salkyl or C;.

1..3hal oal k Cl - 3al k Cl1l 3hal oal kyl

s Ay L B e A= i
teroar 116 wherein said ary

R i B aRidertidenty SIGRd b ogBb ey Betower s ALor

¥an f
L el Pmenle ) BTt By 9 PR .
6 a.

1 Seaption#lbr swbstituted withheneronmofra € alleyl oF | shaloelityl; Antenéyano,
ti treatment of denentia, 20
oS I NS

BUr ki nson' s Di sease,

R BT S AT B, SR
wha@s0hidEheétocREb Hakb '133615tio|11§1%y LR R RGN H G nfste ﬁ?lg Irlxdioxy,

he use accordi ng to ¢

denenti a ilistica
Cyahp @r(sﬁlmlfgyl? ier-eCncadlal or CoshpdanticyLi wheacio sridiGrgatkpl or Cy.
f I
shafo%f@f Sy A SOOI U s S

pen eP?C?Z"é\% %eié(c&ﬁﬁ?z%w ﬁllﬂ?g?lb )ﬁ%‘}aﬂ% gﬂg%k}%r Wherein

salcl\D?.sall@l oB0akiaRdaliyl is optioaal B RRR witl he 38 Rre ORG, &3

and R5 independently are selected from hydrogen,

R¢ %%déﬁggk)ly g@%eglfbg ﬂgh? ?ﬁgﬁ%&éﬁ%ﬁf Ere %E@%ﬁ{ ag%ﬁ&%chc ring

wheyeinRgid hetesoqiche ribe iscaptionaliyr @foytmlted Wlth'lglemm mcme hamgcman:yI or

a ein
Cr- gl E RS 84 TR £ E ol opriopt et wien
onecoren@e Oigdlkoxst - 3al kyl or G _3hal oal kyl, said
Cl -3al kyl or O _3hal oal kyl is optionally further

R" BU8togbhl Gt/ dt (ANBalBAIky S whBef: Gid B8Rl
sePectgedtC?Sour%,C (%g | kyl lkycyangﬁl and @1%2{1{% lilidﬁlkylls

optivuplly sbsijigted e orrepr arnte Rasdlketopendent [y are seI ect ed
from hydrogen, cyano and hal o;

R'is Cy.galkyl, heterocyclyl aryl, heteroaryl or C1 -shaloalkyl, wherein said Cy_¢alkyl,

heterocyclyl, aryl, heteroaryl or C;shaloalkyl is optionally substituted with one or more
halo, cyano, di-(C;4alkyl)amino-, C;.shaloalkyl, C;_salkyl, heterocyclyl or OR®;

R’ is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted
with one or more Calkyl, OR? halo or cyano;

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

in the manufacture of a medicament for prevention and/or treatment of dementia,
Alzheimer’s Disease, Parkinson’s Disease, Frontotemporal dementia Parkinson’s Type,
Parkinson dementia complex of Guam, HIV dementia, diseases with associated

neurofibrillar tangle pathologies and dementia pugilistica.
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Ra is selected from hydrogen, Cl-3al kyl and

Cl _3hal oal kyl, said Cl-3al kyl or d _3haloalkyl is 10
wopio7omald y substituted with one or nore Cl_3aP&DSE2006A01116

and R are independently sel ected from hydrogen,

Cl_6al kyl or Cl_6hal oal kyl, said C1_ 6al kyl or

Cl 6hal oal kyl is optionally l$dbstituted with one or

nore ORa; or Rob and R nay, together with the atomto

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

2. Hengfer eosnpiouné phiby dotinmla Ing cont ai ni ng one or nore
heteroatons selected fromN, O or S, is wherein said
heterocyclic ring is tional | § substituted with one
or nore halo, C -®alk 2hal @al kyl, said
Cl - 3al kyl or ; tonal ly further
substituted wt or_inor & alzkoxy; R is
Cl - 3al kyl or Gy 3Wal odfkylN safjd CR 3al kyl or
Cl1. 3hal oal kyl i>/@pti onal |y supstituted with one or
more ORa; 20 R/ is mh aryl or heteroaryl ring, wherein
said aryl or ﬁeteroaryl ring is optionally substituted
with one or nore Cl1_3al kyl, ,ORa, halo or cyano; as a
free base or a pharmaceuticadfly acceptable salt,

Whgr%}nvat_e or solvate of a salt thereof. 4. The use
according to any one of clains 1 to 3, wherein said

gto 25 formula |l or fornmula |la

: di
R RO ot L Gkl ARt 068 Ry belop Ry RO 5SQNRR’
C(ONEREBANRIRE ArROR! KO, Ri 49 §@HRAI i ng one or nore

het eroat ons sel ected from N, of S, wherein said

2 ' ' ' i titut with on
R b I AR ke A Lt oR O aoalfit -
shalealky SIORTOBDINR REGC(QABNR RS, GHNRIR®JEHORY, SO,R’ and C(O)R’;
phar maceutically acceptable salt, solvate or solvate
R’ ofd B indéfiendérsiyens selecdied ff31a hyaogas €L AT MaBiy 0881 OR®;
claims 1 to 4, wherein said conpound is according to

R° fsgeletted fion0CHS MU 1D j 0
r?yd rogen, cyaﬂo, éa@]’gﬁgﬁ%}i C&Sl%l %%R%@%%uﬁ&b%
R® SHANRERbere SRR otk & o%taiiniﬁ% 8@@& e

[ ndeﬁen_dently selected from rogen, ha
O oxBpwhereinzsaish hstarrspiclic riaRis, optio@ IyRbBstinttd SARRINCRB navnel CRRalkyl

h N e . are, sel ected fro rogen, .Cl 3al ky] , .
or BRI WhirtigFLE CallGh Bl pRl bt g e Stntea
witlR6nd & raol-GyBaikexyed heterocyclic ring containing one or
nore heteroatons selected fromN,

R is selected from Cisalkyl, cyano, and C.shaloalkyl, said Cy_salkyl or Cishaloalkyl is

optionally substituted with one or more OR?;

roato
Feo’ CI§IISa %e(lje’cted from N,

R® and R’ are independently selected from hydrogen, cyano and halo;
R™ is hydrogen;

R®is selected from hydrogen, Calkyl and Cishaloalkyl, wherein said Csalkyl or C;.

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

R® and R® are independently selected from hydrogen, Ci-salkyl or Cy_ghaloalkyl, wherein
aid Cy.¢alkyl or Cy.ghaloalkyl is optionally substituted with one or more OR® or NRR®; or

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

membered heterocyclic ring containing one or more heteroatoms selected from N,OorS,
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Oor S, wherein said heterocyclic ring is optionally
substituted with one or nore Cl1_3al kyl or
w@03lal4e@l kyl ; R7 is selected from Cl_3al kyl BETSE2006/001116
Cl _3hal oal kyl; 1s R10 is hydrogen; R8 and R9
I ndependently are selected from hydrogen and hal o; Ra
is Cl1 3al kyl or Cl.3haloal Kgb; Rb and R are
i ndependently sel ected from hydrogen, Cl_6al kyl, said
Cl. 6al kyl optionally substituted with one or nore ORa
whefin 264 Itheraogtlic rimgyis optigaliy eubstitutdd witkeorzet @rmere halw, €hsalkyl or

they are attached, _t ther.forma 4-,, 5- or. .
1A el B:GLREaoh PO o HE syt one o
]gﬁg,oms selected fromN, 0 or S, wherein said
morggg'glocyél icring is optionally substituted with one
LT | drfBen] @, ElyBa &Y il BBy RBRil ;.
R ag(ri} Rg? {?an%l%eﬂdee?l g?’o%alﬁfle&grﬁjio%ydr g?’ei 1néggcz%\li d alsr/il/llEl oogty e
calkbladraT Qralydlkyliingpticatip substivitddywish bt drirpere @R Wt h one or
nore Cl_3al kyl, ORa, halo or cyano as a free base or a
R RORC ARG lopbthal With aecsph abivhichalidy, ars attached; form 561, aoes-
of a salt thereof. WO 2007/ 04044% PCT/ SE20 6{8 111IQ OorS
memlgrgecsheterpey clig Eng COMAIHRELIEST E10%F RFLFOAURABSEICH'E Fogh I © OF S,
o3y ARG BEG &AL QiBhAed wahdne Blmbfe 16, €5 L8Ryl or
Whe?@%ﬁ@ﬁ%?%%gﬂ, cfgllr%g,glm_ghal oal f(y\IN, SrCl)%NRrgRC, ) iy
C,.4Bilo@RY Ik sdi CCO}NRA Ry Cshaloaliay! kydtiRbily, fugEpRubstiiey] erigh, one or
CZ? R and C(ORD;, R2 and R4 are independently
morg &gt ¥>f r om hydrogen, hal o, cyano, N, Clpal kyl,

Cl- 5 3halo yl, D . C(Q and 1Qr
R iy REETRG A B PE eP L WEETEORE (gl G b By
optBhiIRCRBLithRl Wilhrb ¥ MoRe B1.,aMox§- menbered heterocyclic

ring containing at least one N, O or S, in which any

i:0k, L dr herdlf s GAIRVIRSE (Wi hdbAlk§1NE otRindll
R lgg}%@%}:ﬁgﬁ%ﬁgﬁn ’3{3’1n %}e Ssubé?i%t edd}dv?’vi t hﬂlc()%}(o, P Y
subkttdied xpithame lbahmwra@®®i n whi ch any sul phur atom wi t hin

said heterocyclic ring is optionally 10 oxidised to
R! is 808yl oRRt@08tyRing vehereinl egié agt nt hotersadybringth dptionally substituted

_hydrogen, CI1. 3af %{Im fimd ORa, R6 is selected from CH3
with qae @Gﬁ?ﬂ@ﬁlﬁa]@ﬁ: i 1210, 0CY3Bher ed het erocyclic ring
as £ \A%'s@bmp&%a@éutm[ﬁc%@ﬁt@&@ 10 881y #8 besd1esle bf H5aliNherRbf;

) erein sald heterocyclic ring is optionally

substituted with one or nore Cl_3al kyl ;

in the manufacture of a medicament for prevention and/or treatment of dementia,
Alzheimer’s Disease, Parkinson’s Disease, Frontotemporal dementia Parkinsonis Type,
Parkinson dementia complex of Guam, HIV dementia, diseases with associated

neurofibrillar tangle pathologies and dementia pugilistica.

3. The use according to claim 1 or claim 2, wherein said compound is according to formula

I or according to formula Ia and

R is selected from hydrogen, cyano, Cy.shaloalkyl, SO,NR'R®, C(O)NR'R’, CH,NR'R’,
SO,R! and C(O)R’;

R? and R* are independently selected from hydrogen, halo, cyano, NO,, Cy.shaloalkyl,
OR? C(O)NR'R’, and SO,R’;

R® and R’ independently are selected from hydrogen, Cysalkyl, and OR";
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15 R7 is selected from C1-3al kyl, cyano, and
Cl- 3hal oal kyl ; R8 and RO are independently sel ected
wo e@mioimads ogen and hal o; Ra is sel ected from hpdr/eEmne/001116
Cl_3al kyl and Cl1_3hal oal kyl, wherein said Cl.3a]kyl is
optionally substituted with one or nore Cl1_3al koxy; Rb
and R are independently sel é66ed from hydrogen,
Cl - 6al kyl and heterocyclyl, wherein 20 said
¢Cl_6al kyl, heterocyclyl is optionally substituted with
R’ srelepted fiomeCHy,4fvalkylORal GéhalohlRg¢Rer or Rb and R nay,
¢ Loget her with the atomto which they are attached,
R’ fsar rmamibeted theteyarly tlic ringiepntathiap ehe osabet Heedrestony sdlbded from N,

O g R BB R g s R s ye e sl

or CLhaiaalkornkdy |c,. roRiC) Bl i i
Sial vl is léééﬂta}{ﬁéﬁg? l@@%ﬁ#ﬁ@é&%@ Rirtrarbstituted wih one or
mogs Crpglkexi51- 3al koxy or ORa; Rd and Re are independently
,sel ected from hydrogen and Cl_6al kyl, wherein said
R’ wiselgeted fom Crsatiyl, icyara, byd Sulimidatieyl;ed wi th one or nore
1OO?a; or WD 2007/ 040440 PCT/ SE2006/ 001116 169 Rd and
R Rehydrggent oget her with the atomto which they are
attached, forma heterocyclic ring wherein said
R’ fret R indgpehientlyiangsel s tedft Rdido¥ers Ubsid dndtham; Wi t h one
or nore halo; R is selected from Cl_6alkyl and

R® isgtlectad omtydrople € alkg Rt CLuGRLKY, s8l SHRYIRNS M ioalkyl is
js _optionally substituted wth one or nore
optignaliycfubsgtiipied|vithenssr mare Capadkapst yl or ORa; s RRis an
bzgglc or heteroaryl ring, wherein said aryl or
R® anat Reraseingepanidenglyi sslestedifommahy drogen €4 kdlkytled C; vhdldullonsatt C;.

R RS by ESIER S e BB 81
R AL e e B s g0 PaInaY e aHtFire forna 4res-cf-or 7-
melbEe@B&BrocTlic iR deaRiAEE MM fork ‘Pie&kc%itdﬂlgsele\%%ﬂrgtﬂ@ﬁg% orS,

i s hydrogen and R9 is hydrogen or fluoro.
wheyeia said hstespayglic dngisaiptiv®allysabstiditad Réthiose G6aoks/halo, 10).salkyl or

rd l, ai,ym, 8 erei IS .. .

Cr-FARNTE A 5Ny £ BBt s B0 RsBees Bagrusagrone o

morel@iakoxfy;t 0 10, wherein R7 is methyl or 20
trifluoronmethyl. 12. The use according to any one of

R’ ieCajallg/] ér Cosbbbald8ERICY Byl & GShaehiggl i bok ! i
hal g’ﬂ@w’ Cpsa}ldlgel , C(:lil.BShgl oa(%‘%yl gﬂ(:%alg 6%(%%”9 sRbbitlted with

one®f pRFHPRG and C(O)OR . 25 13. The use according to any

j.one of claims 7 to 11, wherein R4 is C(O NRbRC and

R’ igpeqrs 91 heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted

with one or more C;.3alkyl, OR®, halo or cyano;

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

4. The use according to any one of claims 1 to 3, wherein said compound is according to

formula I or formula Ia and;
RS is selected from CHj3 and Cealkyl; or

6. . . .

R" is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N,
O or S, wherein said heterocyclic ring is optionally substituted with one or more C;.salkyl
or Cjhaloalkyl;
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Rb and Re are independently selected from hydrogen and
Cl _6al kyl, wherein said ClL 6alkyl 1is optionally
wQaiwsnid4ws ed with one or nore ORa and wherei n RaI/8B2006/001116
Cl. 3al kyl . 14. The use according to claim 12, wherein
R4 is trifluoromethyl. 30 15. The use according to
claim12, wherein R4 is chlléfo. WD 2007/ 040440
PCT/ SE2006/ 001116 170 16. The use according to claim
12, wherein Ra is trifluoronethyl. 17. The use
as 2 866 Bisdiong pharmaiyutizakty adceplablennlf, sotvatkXyr solveteaifa sEp thegeof.
hydr ogen, halo, Cl.3alkyl 5 or ORa. 18. The use
according to claim17, wherein R2 is chloro. 19. The
' ioMichd 1 1908k BdrBinBhidiconpeheLi @dedrdiamto
A SR T e o
forntide Pa foph@a@r RRBRC, C1_4al kyl NRoR, SO2R1, C(O) ORa,
CHOHRR and C(ORD. 20. The use ac%ogdi n();]gtg) claim,
R! id@lecvdier@h hy®ogers c@thoEh-shal Glke) NhNRaRd (R0 MRR REHaNR R,

I pdep itly selected from hydrogen, Cl_6al kyl,
SOZBe‘ir’é‘ri@gg{]yl , aryl, 15 heteroaryl andCl_6hal oal kyl

wherei n said Cl 6al kyl.,. heterocyclyl, ar het er oa
R i Reare Ingmendaniinsricr bt oth iare, WiprsyRid N G-t gl
¥0) - kgl , Cl-4hal oal kyl, hal o, cyano,
OR%%%%?E%%@]%%/ 2, OWor NRdRe; or Rb and Re nay,
3 1 ther W iSdent Be angldrEched,
R ap@?ﬁ}@fﬁgg@gﬁ%%{éﬁefé&@%ﬁl%r inh g%?lu%ﬂ hélt erocyclic
6.1 i s.optional.l ituted with one or nore halo,
R 1ﬁ§/%1906§5§fr01§\(¢ %ﬁ()élfa%ygﬁh -4al kyl ) ami no-, Cl-6al kyl or
¢.Cl _3hal pal kyl, wherein sajd.Cl-6a N
R iSA B R P heigb st e i e Rpicfdaspras sejetsd from N
O oPS, WREinGhid3Rtdreoyrliofin®R optiddallysubstittied adihamdiongoteC; salkyl
claim 20, wherein Rb and Re together with the atomto
or hhdpelkyley are attached, forma heterocyclic ring,
wherein said heterocyclic ring is optionally 25
R’ isutls¢ted fromdCiwilklyl aneCohaleplksl; hal o, C1_6al kyl or
Cl. 3hal oal kyl , wherein said Cl-6al kyl or O _
RY%ydeedekyl is optionally further substituted with one
or nore Cl. 3al koxy or W 22. The use according to
R® &ldatnddpentidigliy@irscdetied fireh Bydroged amd mlmyg i s
substituted with nethyl. 30 WO 2007/ 040440
R* §€[ateAQR @, Qpdddikyl; 171

R® and R® are independently selected from hydrogen, Cy.alkyl, said C1.¢alkyl optionally

substituted with one or more OR® or

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

S, wherein said heterocyclic ring is optionally substituted with one or more halo or Ci.

salkyl;

R'is Cysalkyl;

R} is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted
with one or more Cysalkyl, OR?, halo or cyano

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.
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23. The use according to claim19, wherein Rl is
Cl - 4al kyl Nkb Wand Rb and R together with the atomto
wohkiocl4dsey are attached, forma heterocyclic PCTgE2026/001116
The use according to claim19, RL is SO2RI and R is
Cl_6al kyl, wherein said Cl-6alkyl is 5 optionally
substituted with one or nord6®Ra. 25. The use
according to claim 24, wherein R is nmethyl. 26. The
use according to claim19, wherein RL is SO2NRbRe and
6. Tl vRb acqoddif tr daibntieptenela siill yompbect ie dedording hy fde@gan,and
¢t _6al kyl, heterocyclyl, aryl, heteroaryl
R' wredEtted lﬁmhn]aydnygen, S¥aRo, efclrghslaantylt;So@aRRBﬂE;ﬁo lzalkylrlE((lj)NRbRc Cy.
oar .Cl al oal ky
43@%&%%@#5@% ?gzéﬁsw C4OR; more C1- 4al kyl |
Cp- 4hal oal kyI hal o, ano, nethanesul phonyl -, CRa or
R? Nﬁb&&m édepgndgnidy sel %ﬁfiy frorp grdieaen, ialoncyane, Hoarﬁlmlkyl Ci-

S TSR e L vl 5 0 S
1 hal
R R A0l W}‘“aﬁnﬁ%n%*?& B w e e s 3 gl 857 0r -

membered ihateﬁmycilcﬁlmg&aink@ﬁhmg bt 16hst on@NabRISKH whigh any of the

b tion I%}urther substituted with oné or nore
Y8R50 @ﬁgj FETeYs, Within theaid agieraesclir gina gan be subsiitedeyith oxo,

hydm;%f & HIhdaR YR ?ng'%hfbﬁl{lr éﬂ!bﬁl%hflﬁ sl ﬂ@eio%‘}lr\%ﬂy r%h%qlts Igg‘}{%nally

20 "are attached form a heterocyclic ring,
oxifligedioo8Petic ring is optionally substituted with one
or npre hal o, Cl1 _6al kyl or Cl1_3hal oal kyl. 28. The use
R’ asl®tate nglepmdehﬂy selTed fidie hedoganicd ,dlkflesmt@Ryi ¢ ring
is substituted with a Cl1 6al kyl . 25 29. The use

R’ mGelected frgmt OHshmi 0gaB8; otherein said Cl -6al kyl is
nmet hyl . 30. Use of a conpound according to claim1 or

R® 8ladd-Ae@bered BekRRy iR kAR 6%91%& heteroat lected
PCT/ SE2006/ 001116 172 4- (1, He RGO fiOke heteroatoms sclceted from N

or Q Wl}ergn paigd @p’@rqqyclﬂmngmppbmgalls.substltuted w1th one or more C; 3a1ky1
,(trifluoroneth phenyl ] pyri m di n-2-amne; N (3,
R’ i sefeetpd ﬁ@m&neﬁk}/ﬂy ), cgaro] al Aratopllkey,H- i mi dazol -5-yl)-5-f
8Iuoropyrlmdln 2-amne; (4- {
R z[ndli]a,r@ﬂ@ap@ﬁbgﬂyﬂbﬁctamfdmzhydﬁggd andTrafd; uor opyri m di n- 2
s yl]am no }phenyl) (phenyl) net hanone;
R" id s¢lactet bmdiytisdged € aikgbael € lﬁhéﬂbili&l' {heRiPsaMdt C;salkyl is

4- t hyl - -
Opt'bpﬁlge aﬁ"‘géﬁk} ejil[ﬂ‘f(ﬁ n%}oﬁéﬂeﬁ‘&g‘;ﬁﬁé‘; ani ne;
b 4-(1,2-Di met hyl - 1H-i m dazol -5-yl ) -5-fl uoro- N
R qn&l R exe wdenepdentlyselesied fony hydragaso Gybdfkyd and heterocyclyl, wherein

said Cy.galkyl, heterocyclyl is optlonally substituted with one or more cyano, OR? or
NRR®; or

R® and R® may, together with the atom to which they are attached, form a heterocyclic ring
wherein said heterocyclic ring is optionally substituted with one or more halo, hydroxy,
cyano, di-(C;alkyl)amino-, Cy.salkyl or Cyshaloalkyl, wherein said C;.galkyl or Cy.
shaloalkyl is optionally further substituted with one or more C;.3alkoxy or OR;

R® and R® are independently selected from hydrogen and C;.¢alkyl, wherein said Cy.¢alkyl

is optionally substituted with one or more OR? or
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ni trophenyl } pyri m di n-2-am ne; 10
4-(1, 2-Di net hyl - 1H i m dazol -5-yl)-5-fluoro-N-[4-[(4-ne
W0 boot7fouqaer azi n- 1-yl ) car bonyl ] - 2- PCT/SE2006/001116

(trifluoromethoxy)phenyl]pyrimdin-2-am ne
hydr ochl ori de; 5-Fl uoro-N
{4-[ (4- et hyl pi perazi n-1-yl1psul f onyl | phenyl } - 4-[ 2-net h
yl- | -(tetrahydro-2H pyran-4-yl)-
1H i m dazol -5-yl ] pyrim di n- 2-am ne hydrochl ori de;

RY afat Rf #4@Y Qogether with the atom to which they are attached, form a heterocyclic ring

Whe’t’gﬁ%aii héﬁrggcg% lylgtlg gseéq%izolngg}} s%s%t%faerdbv? rﬁloxlep ohr chle }hél%_; [2-me
1s%§1;21‘g@ %ﬂo)él’ déllity!g g]q:}d]?p(zjgrl@cy%l}yll \]Nﬁg/r[allnns]alddl gltsaﬂqmrqleeterocyclyl is

opt1énﬂl?§ﬁ&?ﬁ y(fl\zv‘I;ﬂS FndGt Iﬁé{}el%fié {ﬁw}faﬁfiﬂd-) bRl Rry | }
R 1sgn§:§§1ﬁé¥1%{§g§a§?ﬁﬁé; \?géeréfnysla?d' a]r!j_f Jrrﬂefé:%%l'rﬁfg% L&Y(H.aﬂil dittituted
withtonklod @lode O faodicyll( 4- met ’hyI pi perazin-1-yl)carbonyl]-3-(nme
t hyl sul f onyl ) phenyl ] - 4- [ 2- et hyl -
1-(tetrahydro-2Hpyran-4-yl)-1Him dazol - 5-yl ] pyri m di
as agr: Ebﬁ’é@ &%@?‘?‘iﬁﬁﬁﬁﬁeﬁ? %sﬁz £8le salt, solvate or solvate of a salt thereof

["uoro pera2|n 1-yl)sul fonyl]-3-(tr
i f1 uoronet hoxy) phenyl]-4-[2-

hyl - | 2 -
7 e RN, G S o i s e by v
and R’ afd 18fdk@deydr o- 2H pyran-4-yl) -1 Him dazol -5
-yl ]-N[4-(pyrrolidin- | -
yl sul fonyl ) phenyl ] pyri m di n- 2-am ne hydrochl ori de;
Tgﬁ’ ﬁlf,ﬁué) §6z)ro ng,&tg Eﬁn@ylv'[hﬁlle?l REEH EO/FIP%QIE', Qnd%[? R &dzén ¥ fhuorb.

yl sul fonyl ) phenyl ] pyri m di n- 2 am ne hydrochl ori de;
4- ({5-Fl uoro- 4-
9. Tglﬂlﬁ‘i‘c& %5‘0214-“%%’ g’ﬁelﬁ};&/}f{) 15289 dazol -5-yI ] pyri midin

-2- yl} am no) phenyl ] (pyri di n-2- yI)met hanone
hydr ochl ori de; 5-Fl uoro-4- g net hyl -

10. The eter ahyling 12 blapy8awhereid B is tatrahmirenﬁ@n- 5- yI ]-N

[ 4- (nor phol i n- 4- yInethyl)phenyl]pyr|n1d|n -am ne
hydr ochl ori de;

11. Frhghmc@oﬂn{g]a rm{ bid of clit@t7rianPgwherdin Boyis arthdd gt ) - 1H- |
m dazol - 5-yl 4- (piperidin-I-

triflyproareiviby | ) phenyl ] pyri mi di n- 2- ami ne hydrochl oride; WO
2007/ 040440 PCT/ SE2006/ 001116 173
4-(1-Cycl ohexyl 2-met hyl - 1H i m dazol - 5-yl ) - 5-fl uoro- N\

4- met
12y i SRRy FREb s ol wergingS e slped g dogen
hald-NG5, O GAIRJIER Y haalkyl, DR SOR!, C(O)NR'R® and C(O)OR".
I’H i i dazol - 5- yl)-5-fluoro-N {4- [(4-nethyl piperazin-

| - yl)sul fonyl]phenyl}pyrindin-2-anine
hydrochl ori de; 5

13. 5‘h5|ug@aqyozdnggtoﬁi§y e of clpimspsiorhly phersin Rt ig CAOW];{ ‘R’1and wherein

S8 P e i TR BBELE Gl itereln e 1!
o'éu&hamqrsabﬁm[uad with loyi of moie @Rt md whqremlki‘umcmaﬂk}ol 1Hi mi
dazol -5-yl]-N-[4-(pyrrolidin- | -

14. The use according to claim 12, wherein R* is trifluoromethyl.

15. The use according to claim 12, wherein R is chloro.
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yl sul fonyl ) phenyl ] pyri m di n- 2-am ne hydrochl ori de;
5-Fluoro-4-[2-nethyl- | -(tetrahydro-2H pyran-4-yl)-
wo bo7iudarol -5-yl ] -N-[4- 10 PCT/SE2006/001116
(trifluoromethyl)phenyl]pyrimdin-2-am ne
hydrochl ori de; 5-Fluoro-N- [3 -(nethyl sul fonyl)phenyl]
-4- [2-methyl- | -(tetrahydfr0-2H pyran-4-yl)-1 H
i m dazol -5-yl ] pyri m di n-2-am ne hydrochl ori de;
5- Fl uor o- N-[ 4- (et hyl sul f onyl ) phenyl ] - 4-[ 2- net hyl -
-(tetrahydro-2. H pyran-4-yl)-1H
i mdazol -5-yl ] pyrimdin-2-am ne _hydrochloride; 15
16. Bhe(yss apgqidipg ficlpim h%tvﬁweql Efl é&? Y5 pyr an- 4-yl ) -
1H i m dazol -5-yl ] pyri m di n- 2 yl'} am no) benzonitrile
hydr ochl ori de;
17. Thd dse 2e@irding hy dnylone ofickidnd] to 9 2y whersinfR s hydrnegug halape prlkyl
l,i n-4- yl et hyl ) phenyl ] pyri m di n-2-ami ne
drochloride;
4- (1, 2- D net hyl - 1FLin1dazoI 5-yl)-5-fluoro-N

or

{4-[ (4- et hyl plﬁer azin- 20
18. yhe) vl aceRrding in e yn%whwaﬂw%d&%%e
4- (1, 2-Di met hyl - 1Hi m dazol - 5-yl ) - 5-f | uor o- N- [ 4- (pi per
idin- |- ylcarbonyl)phenyl] pyr| m di n- 2- am ne

19. iMgelngcltatingao claim 17, wherein R' is selected from hydrogen, cyano, Ci-

3ha1{,g1f<y1€ §o?1g§% Pép ﬁilfyy;{&p%%ﬁt Gl iRt W2 W 0)or®, CHOBR!

andﬁ(ﬁl@r bonyl ] phenyl } pyri m di n- 2- am ne hydrochl ori de; 25
2-Dimethyl -1'Himdazol -5-yl)-5-fluoro-N{4-[(4-ne
t hyl pi perazin-1- yl)methyl]phenyl}pyrimdin-2-am ne

hydr ochl ori de; b
20. Thé hseacbondixtgty lcladbt-9nwvhierziol R '5s {h)alleyl C(QRYRRRjand
{3-[ (4-net hyl pi perazin- | -
R atld)Randmaypdndbeiyyde}aeyedifrind hydragenyiChealkyt dretarbé yoil crayl,

hetgcpy r@&zghal%ﬂ@fqewgg@m&adéb;ﬁ?w BetRrosySIrh aRSIERE AT -
6ha&&%§r15g f18na11§% Fétl)tlﬂg& %H%ﬂ@ oPHAFOCaliyl, @5shaloalkyl, halo, cyano,

uor o- 4-
meth@iestiphbrydy, ORZ 1ér PIRR - 04 yl )
| Himdazol -5-yl]pyrimdin-2- yl} am no)benzonitrile
R’ imddk aahy, asdeder w@m@aamaawﬂl tRTasERISA 0N 2detetqryclic ring

wh %@E@%o R 41‘0@’%i19, p}lg Kq_ ([pjflo{li)lfypsg&)%t?tp%g rvsﬁthzolﬁl-ew TidTe ﬁalx | I)ydg’oxy,
oyapb 3L ERIIRRERY ERMIILAC s ATLSHIRSlE 040 Okl or Ci.

shaloalkfyl i$-aptiotallyfupbersubsiituted withone oppergfhedikoxy onOR "
| - (tetrahydro-2H pyran- 4-
yl)-2-(trifluoromethyl)-IHimdazol-5-yl]pyrimndin-2-a
m ne hydrochloride; s N
21 {BrelusOhstoidig amlmm) Iﬁamwe]rph'éat;d R gétherovith the ppomtst waljich they
-1 -(tetrahydro-2 103/ Ah
are attached, forma heterocycli nng, wherein said heterocyclic ring is optionally
substituted with one or more halo, C;.salkyl or Cy.shaloalkyl, wherein said Cyalkyl or C;-

shaloalkyl is optionally further substituted with one or more Ciaalkoxy or OR".

22. The use according to claim 21, wherein said heterocyclic ring is substituted with

methyl.
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yl)-1 Himdazol -5-yl]pyrimdin-2-am ne;
5-Fluoro-4-[2-nethyl- | -(tetrahydro-2H pyran-4-yl)-1

woRiomogaaol - 5-yl ] - N-[ 4- (1- nor phol i n- PCT/SE2006/001116
4-yl et hyl ) phenyl ] pyri m di n-2-am ne; N
[4-(1-Azetidin-1-ylethyl)phenyl] -5 -fluoro -4- [2
-methyl- | -(tetrahydro-2H dyilan-4-yl)- 10 1
H i m dazol - 5-yl ] pyri m di n-2-am ne; 5-Fl uoro-4-
[2-methyl - | -(tetrahydro-2H pyran-4- yl‘? 1

23 Hrhamisd agaoirdisg §d ¢lainhi9, [whefda ROIIBORIKYINR R® an
4 yl et hyl ) phenyl ] pyri m di n- 2- am ne;

R®mindl RS {olgkthbrywith ﬂfeCHﬂ()‘th)i@h/hﬁ:Wﬂ]leyﬂar{s attavhed)brm b heterocyclic ring.

- (tetrahydro-2H pyran-4-yl)-1 Himdazol - 5-

yI]pyrlmdln 2-am ne; 15

4- Met h |.)sul f h 1'}-4-2-
245;‘111;1 usg g«ﬁo&m&%%@f %% 593/ )leu Gy is o1 1 6al?<yle r\:v%xegem sa[1d C?gealkyl is
op%ﬂaﬂ}gliﬁﬂ{uT Yl BYd & gllﬁrb% am ne; N- {4-[(4-Methylpip

erazin-1-yl)carb ony enyl -4-[2-net hyl - |
- (tetrahydro- 2H pyr an- 4 yl)- 1

ZS.ﬁli repisggz olrﬂlgg %H]Ll%} %E]leeyqu} Rllrsnrr?e%hyl4 [2-Methyl- |

H-|mdazol 5-yl]-N-[4-(norpholin-4- 20
yl met hyl ) phenyl ] pyri m di n-2-am ne; 4-[2-nethyl- |
26.-KHelsé @&%Fngg ‘%’%IB}H ﬁﬁ w?wi/élﬂ ﬁ s, SozbeRc and
nor p o

H-i m dazol

b ¢
ot A MO 5B Tl b
hetenq:aryﬂ andfatshalbalkyl, whewetr ahl/dr. i@t hepysdolyl-ay)l) heleroaryl or C;.

di. n- 2-
ohefgeigh R o s e g o M GuiafomhPmleniv) o,
methaBéstlphohyl{, IGRT RFNIHRG- gt pyran-4- yl)-1 Himdazol -
-yl ] pyri m di n- 2- ami ne;  4- [ 2- Met hyl - |

b .
R ?—ll-{(% I;Qr‘lt 1512}2 )ééuegae%/ 'Glflﬂb’tﬁf‘ﬁ‘to pt)lé er%hé?h tge% are,attached, form a heterocyclic ring

wherein safddeydry el ying pg/cpptlmndl}nsubsmn’ledmnh one or more halo, hydroxy,

cyagx %3(?5@9&%%5 S {}Féfﬂgyj é 311%}95&&% dé%qcm sajd C1 salkyl or C;.

hafa tiohallly Furdhot!
3 a{ 4Bd[y% iﬁ 1t hy:y o 4é>f glhl;s;igﬂggﬁME R%E eSS @Pﬁﬂ@oﬁé? or OR®.

yl ) sul fonyl ] phenyl }-4-[ 2- et hyl - |
@petrahydro 2H pyran- 4-yl ) 1
27. pRezotding: tp| aiprorivtipreiroR SandrRS: to y¥h 2 AT Bd BrbADio Wthh they

are aérrcjh? (f{r heQ é&}%ﬁiﬁgn Ng}efr?mfmd%terocy%f{ié r1[1§§ 1sno%tt1rc]>nallll_y

subkfitietl d\&ﬂlCdnGE)r Yldr@alb, € QialkyPor ¢/shaloalkyl.
am no) benzenesul f onam de;
N-[4- (Azeti di n-1-yl sul fonyl)phenyl]-4- [2-nethyl- |
-(tetrahydro-2H pyran-4-yl)-1 H

28. The use according to claim 27, wherein said heterocyclic ring is substituted with a Ci.

6alky1.

d

29. The use according to claim 28, wherein said Cy.salkyl is methyl.

30. Use of a compound according to claim 1 or claim 2 selected from:
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I m dazol -5-yl ] pyri mdin-2-amne; s
N-{3-[ (4- Met hyl pi perazi n-1-yl)sul fonyl ] phenyl }-4-[2-ne
W boolho4dd et r ahydr o- 2H pyran-4- yl)-1 PCT/SE2006/001116
H i m dazol -5-yl ] pyri m din-2-am ne; N
{3-Chl oro-4-[ (4-nmet hyl pi perazi n-1-yl)sul fonyl ] phenyl }-
4-12-methyl - | -(tetrahydroiZH pyran-4-yl)-1
Him dazol -5 -yl] pyrimdin-2-amne; N
{3- Met hyl - 4-[ (4- et hyl pi perazin-1-yl)sul fonyl ] phenyl }-
4- (M2-ﬂ?&mﬂ’élyhyﬂ-lﬂﬁdaz&5—aby5dﬂﬁer2fi]v’ [fil—ﬁletho()jcy -5-
5-yl]pyrimdin-2-am ne;
(m@/ 84%55\@6@%@5{) g n%ne-’ met hyl nor phol i n- 4-yl ]
N-(3, Qlljl@m{ogh J(b 2411m5t%yﬂ?ﬁ[hﬁfﬁda%ol— -yl) 5 ﬂuoropyrlrmdm—z -amine;
't et r ahydr o- yran-4-y H 1 m dazol -5

(4-{d414; éﬁlmﬁlwﬂﬂﬂznaﬁﬂmw )5) memudm 2-

1-vyl | [ 1ph |
R T ST TR R AT AL SE LR
4- (]I-E-Dnndm;’zbllﬂﬁnndalzdﬂp&yl)m ﬂu(b’ro-W—anﬁ&hyllﬁ[(4-methy1p1perazm 1-

S5- F u
yl)cgrb@@ ﬁg}ﬁwm@%zﬁﬂﬁ%%bl cyclo[2.2. 1

4-(1 f%et%ﬁﬂ hﬁﬁhﬁhcfa?@ﬂé-gﬁ-%@ﬁ%ﬂ) 4l e B eazin-1 1-yl)carbonyl]-3-

t et rahydro- 2H pyr
n1tr¢apheny]dlpzmmd5ﬂ-¥t4a}rmwl m di n- 2 am ne; 4- ({

- DR R PRy b P USSR AP RAEA Sh¥ardoryiy 2-
(mfamrméﬁlbky)blwnsrqpmmﬁnmﬁﬁm &mrﬂﬁg N-

{ (Azeti di n- vyl sul foni/suitghen
5-Flugra-Veidrlés meffwlmmrnfgm 1-yDsu{foeyliphepls ¢-[2Hogihylah-(tgtrghy)dro-2H-

Py DT R SRS TR o Y13 - 4

5-Flublouyr {@H’Y‘*m}ﬂ'ﬂmpaﬁmhil-ﬁbﬂaﬁbﬂi’l]bm?l}a‘t Plémeﬁrzyﬂ—[ll tefrdhyidro-2 H-
0 oro-pyrjm.din

pyr%’r%" n@]%‘?@ ‘ﬁé{‘mﬁ&%ﬁ“é‘&y@’ 1@&#@{&%@1%%* ochl )O/I‘I de;

—Ffuﬂr({ i\"%(rﬁetﬁm@ ﬁgg}bﬂﬁhﬂhmp@&ﬁgm-f ﬂjoﬁfb@n}flﬂlﬂﬁgﬁﬁ} -Qly[_rZ' ﬁb’[ﬂ&'ln]:—

yl' ] am noj

(tetr@hydrpﬂ%pmﬁnd)cwpmwby 5-(Hpymmbiih-Biagpenakydredhilytideset h
B T NN -

1-(tetfdhtifodTyeh ﬂt Hiﬂmﬂaz\dl)i 1}pyrimidin-2-amine hydrochlorid
IH 1 m dazoFy ]?M 2y gr}rllrne hydr ochl grl de; Nfi

5-Flugra: J&’3f435(413nr~“1hu vl ol &S pipriepivenipERg]-Hlo
metféﬁ_lg yt%tgan J’?Il{ pmnq n?g ralgg?ﬁ?lggqu 5- p%/l pyrmgdm-zzan&lrxﬁe r%lé/drochlonde

-Flluyli@;‘t}{ﬁhhmthyﬂ-é (te&@hycllro A?.H—pyran— —}Jfl) lenncliazol- h—y|1])—N~tE4 (p}iriohdm 1-
- r o- oljn met en
ylsu?ff’ﬁylﬁ&eﬁﬁ* @@f? é r}é(r&%qﬁp Bean- 4ny ) - 1y Preny
5-Flinoiod - | -
H007] gp044 %8162% 1%%%%1?1%%&8“ YU 4- @Wphotin-4

ylsusfowlnnhe@ylﬂpylmmém}pmmeu hydeochilomidehy| ) phenyl ] - 4- [ 3- oxan-

43t |uipfou4 %rrrngtﬂ% jietralyydror2Fy p%a]““lﬁvp"l{:n’ iniflzel-3 ol Ipgrimidin-2-
yl}akyinks)phdilyi(pyaidin- 2-y1)methanone hydrochloride;
5-Fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-y1]-N-[4-(morpholin-4-
ylmethyl)phenyl]pyrimidin-2-amine hydrochloride;
5-Fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-y1]-N-[4-(piperidin-1-
ylcarbonyl)phenyljpyrimidin-2-amine hydrochloride;
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5-Fluoro-N- {4-[(4-fluoropiperidin- | -yl) carb

onyl ] phenyl } -4- [2-nmethyl- | -(tetrahydro-2H
W@ooan40349/1 ) - | Hi m dazol - 5-yl ] pyri m di n- 2- am nBCT/SE2006/001116

hydr ochl ori de; s Ethyl

4- ({5-fluoro-4-[2-methyl -1 - - (tet rahydro- 2H pyran-4-yl) -

1H i m dazol -5-yl ] pyrimdin-122yl} am no)benzoate; .

N, N-Di et hyl -4-({ 5-fl uoro-4- [2 nmet hyl - |

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

4- (Mp&h@mldrmgthyly1}}I—lm.rdami)ﬁybéaﬂmaie—]\hﬂd{(@ahéthylpijﬁrazﬂr1-

yl)Ja?b WQ%‘F&’P’ @B&?’&’h@ﬂgﬁmflw&‘&’@?loﬂd%l )-pyrimdin-2-yl]

4(B Bl@h 1-2OnéBy MBI hId4RSIONYT)) )
( my @ky uor o- 4y(2 et hyI1 Syit gﬁ%‘ﬁ% gﬁ{,@gﬁéﬁﬁg p%fdzglel

yl)s([y fpaylggh)enﬁ}pyrrﬁl@qu—gmme hydrochloride;
—Fﬁlo]r@m I Qﬂé%ﬁ;gyl' drnd e R RAERAY A A L ARG 4-(a-

dro

me‘@lﬁlpﬁfehwrpﬂM)Catbbmyl;lphyhyl}i)ﬁnhﬂnf basnie Hyde@horiday| - 3- t et

BT SRR S S P

1silfonyl)phenyllpyrimidin-2- hydrochlorid
y g)p y]ﬁyr | mor ph oarr|11rr1]e4y P§ Tn e[5 fl uoro-4- (2- met hyl -

%ﬂf[&ﬁ%ﬂﬂh}dﬂyﬁﬁrﬂh&dWM{m%yL) 1 H-imidazol-5-y1]-N-[4-

e

-FLdoﬁi—Né{B)(ﬂfe&Msﬂﬁtbnﬂl)pﬁeny1[|n4C{§Zrﬁéth§‘1 Mttp\:t{ﬂbyﬂfdmﬁl@m% ~4-y1)-1H-

1mlﬁ%f—gléfﬂjpphen n]2 én?mzz lllgljc(l)r[)glﬁgrrcrlem Idin met hanoné
5 Fhdr Bl AR P et e LBl RallB

imigazpl- @y’ﬂ]wllrdmdm—z Eylhl}lahydtrodﬂenndd ] - met hanone

3 (‘gy ﬁ%oc%g){' ﬁly t2-rbehyro 2 epnrpd)-bfyimidrzal- S lpyrimidin2-

yl}dmlﬂoweﬁzcﬂﬁhldnﬂkéb}l?gﬁdbi am no- N- net hyl - benzam de
drochl ori de:

4- (Mﬁlmﬁ‘lhbibﬂd -igiqazolgyRyd- flaeroeY-f4tiyotpbelir-dn- 4- yI - i mi dazo

ylmle ?’Pé%"*)ng%#@éﬂﬁg %Fx‘lbﬂ@ﬂd}éﬁﬁ%fé%ehydr ochlori de; 25

4 (mszﬁeﬂhyubﬂanﬂda(zal-mt)twﬂuaﬂtzet{m@yﬂet@mp[@m yl - i ni daz

yl)sk}if‘]“gﬂj{’h%ﬁéﬁ?‘ln}lg’(nﬁ APHeoxypyrrol i di n-1-yl ) - net hanone

4- MPB‘i@&B pIHQﬁnd -
« anoet hyl aZOI oy E,g fhl%r%\f - Ep erldtuhyl 3-tetrahydrop

ylcaybml)ngmyl]pmlm -amaipé hydrochloride;

R DRy B 590 By Q%8 Binplicpir an- 4- i
yl)caﬂbﬁhﬂﬁﬂﬁhyl‘}pyﬁﬁlrdmﬁﬂiaﬁ‘hﬂﬂ ﬁyc@o&%nde
(2- hydr oxget hyl ) benzam de hydrochl ori de; 4-

4- (IE%})pm@fgy]olljJ@glaﬁ@lﬁTy -Ssfluoro-N-{4-[(4-methylpiperazin-1-
AR OB L ARERld v ) pyii i 2]

4-(1t2¢Diroethylol Al-dimj daiddd- R O-5- RN { PRILEEHRABHRRKILE 177
yDcarbonyl]phenyl}pyrimidin-2-amine hydrochloride;
(4-{[4~(1,2-Dimethyl-1H-imidazol-5 -y)-5-fluoropyrimidin-2-ylJamino} phenyl)(pyridin-2-
yDmethanone hydrochloride;

4-({5-Fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)- 1H-imidazol-5-yl]pyrimidin-2-
yl}amino)benzonitrile hydrochloride;
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4-[5-fluoro-4-(2-nethyl-3-tetrahydropyran-4-yl-im dazo
| -4-yl)-pyrimdin-2-yl]am no- N
w@ 2e0hpdrsaxyet hyl ) benzam de hydrochl ori de; PCT/SE2006/001116
N- ( 2-di et hyl am noet hyl ) -4-[5-fl uoro-4-(2-net hyl -3-tet
rahydr opyran-4-yl -i m dazol -4-yl) -
pyri m din-2-yl] am no- benzaniv4le hydrochl oride; s
(4-di net hyl am no-| - pi peridyl)-[4-[5-fluoro-4-(2-nethyl
- 3-tetrahydr opyran-4-yl -i m dazol -
_Fléorylzi,}[znnéthym-ﬂ(te&ﬂryﬂkd -aHipyspheni)H | H-ietdazaldnd]-N-[4-(piperazin-1-
drochl ori de;
ylsu qny[l)@h?nywweﬂadl{@ g Py drechlgtidesny dr opyr an- 4- yi - i ni daz
- - onyllphenyl}-4-[1-(tetrahydro-2 H-pyran-4-
F119+r]o‘}\7 %%%heny?il]p%epﬂ%l 1 yl)sulf Y]F y} [1-( y -pyr

hoxyet hyl') pi per azi p- 1-yl ] - met
yi)- Z?étnﬁmﬁomyﬂbybe]lﬂ-@md@@ol— -yl]pynrmdm— amme hydrochloride;

N- (LY e R TBb AL kL A AR 12t drol T G584

am no-

yl)- ﬁi’;n(uhaﬁumeﬂm%xhﬁ@mhyhﬂnmz ani de hydr ochl ori de;

5-fluoro

-Flpolzp Ay methy]- h(@%rﬁkrggaitrh }-Iamrtﬁlgt {q_ Y R ATk I]X\II-[JL r(q-gn%%p%olm-
I am de hydrochl ori de;

'ylgt% @ﬁ{aﬁg@#ﬁﬂﬁﬁwl i yIZ 3-tet rZ\hydr opyrlan 4-yl -i mdazo

N-[4- (14A¥ét)d1m}y¥yld§th}dj)pheﬁyljy-|5}ﬁ1mmé -[Remétbyp-GpyahyBenmddpyera-4-yD-

Np!?‘ FWE‘B‘?%WF‘Folldlnlyl)ethyl] 4-[5-fluoro-4
-Fl'u(n% ATES. Hﬁé&yﬁit(@e&faﬁmrmymméylynH-lmldazol -5-y1]-N-[4-(2-morpholin-
I m dazol rimdin-2-yl]am no- benzam de

~y1hshdt)pla;dmlylipym@1dm- A0fi8e:f | uor o- 4- ( 2- met hyl -
N-[4 (?fgﬁgﬂs}ég%@ﬁﬁ?&ﬁqg Cl)llﬁ)érﬂl i gé ?lgllzc)l)-lr]@-%waﬁlﬁylﬁl-'l?I'—lrmdazol-S-

th
@ﬁﬁﬁ@ﬁlﬂ_ﬁﬁﬂnee [4- [5-fluoro-4-(2-nethyl- e nanene

t et r ahyd I
N- {w[faaia%ﬁﬁﬁ%éq? Tedistominhen r 2ubify ﬂ—d;’%r%vﬁece e
- Eﬁﬁg&ﬁ% g ﬁ rindrlr%_tzhaﬁnn% t et rahydr opyr an- 4- K i m dazo
N-{4-[4- Me)thyrbg«pemz1d+lﬁy1293ybqnalﬁphﬂw&-4 2-methyl-1-(tetrahydro-2H-pyran-4-

t 3= b de hyd hl d
3 B Rt i oy | phony 4l
4ok Mét}%llf1a(l?éfﬁhgd1%&mw@ﬂ-44y1yil}l - idniddAot-6 il NF[dr(iokpHo)inH-

H | m"dazol yl 1 pyri mdin-2-ainine; 25
ylrrmﬂ{yh)pbmélpmmm2yqr@a¢,bony|)phenyl] 5-fl uoro-4-|

4l 53(0%6%@9&% wﬁﬂ iy ?ﬂaude(g‘;'of b fuQranBioRHolin k-
ylsﬂfdtﬁi)b}?ﬂ@l]pﬁmmtcﬂn Sll-ammé;o nyl)-3

N- @?ﬁ%ﬁ%ﬁ&th ec;qﬁyla%hﬂﬁglgéq?.%wg ﬂf:[éutfi}émylj}phenyB]Afj f‘zz th?rlf ¥|(Qetr§ﬁydro-2H-
pyl%hhf?nfﬁzi%kécfdée{j %glék%ﬂiﬁwla}mﬁ% met hyl phenyl | - 4- (1, 2- di

N-{4- [(qupyopyhnphrnz@-layﬁsn onyl]phenyl} -4-[2-methyl-1-(tetrahydro-2H-pyran-4-
O e O BT Bl T o) P i 2o e
4-[2-Methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-y1]-N-[4- -(pyrrolidin-1-
ylsulfonyl)phenyl]pyrimidin-2-amine;
(N—(l-Methylpiperidin—4-y1)-4-({4-[2-methyl—1-(tetrahydro-ZH—pyran—4-yl)—1H-imidazol-
5-yl]pyrimidin-2-yl}amino)benzenesulfonamide;
N—{4-[(4—Methy1-1,4—diazepan—1—yl)sulfonyl]phenyl}-4-[2—methy1-1-(tetrahydro—2H-pyran—
4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine;
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WD 2007/ 040440 PCT/ SE2006/ 001116 178
4-(1,2-Dinet hyl -1
woRiomogaaol - 5-yl ) - 5-f1 uor o- N- [ 4- ( net hyl sul f onyPgPRE2094/§01116
pyrimdin-2- amne; N { 3
- Chl or 0- 4- [ (4- et hyl pi perazi n-1-yl ) sul fonyl ] phenyl }
-4-(1,2-dinethyl -1 Him daagb- 5-
yl)-5-fluoropyrimdin-2-amne; 5
4-(1, 2-Di et hyl - 1Hi m dazol -5-yl )-5-fl uoro- N

N,N{Bietig1-hy {4-2-nethy tr4(tepralry dre2&pyran-4-yl)- -1H-imidazol-5-yl]pyrimidin-2-
yl.) sul f onyl henc\{l } pyrimdin-2-am ne;
y1} ajil o) bYESRASPIPIRMYASs | ¢ oy bonyl ) -3-(trifluoronethoxy)pheny

N-[z{5 Aﬁ%ﬁﬁ& ﬁ,}éﬁﬁ@ﬂywhenyél h | mﬂéﬁzycph (tetrahydro-2H-pyran-4-yl)-1H-

uoropyri mdi n-2-amn
1rmcﬁzcﬂ¥imlr]mlrkmfim-2~4mm hyl pi pera2| n- 1- yl ) sul fonyl phenyl ] -

N-1$1 {@Wﬁg{%ﬁgﬁ@ #ﬁl)ﬁ%ﬂg%n;o],pp%}y% T2 et 1 (tetgahydro-2H-pyran-4-

vy m%hg%?dgo{i 1rrrl\swzltd glnlnagmzet rifluor OITE] h
N- {3@@@0(%4mxlmp@razwﬂnﬂé%‘ﬁ° “*%WW% 1@;3,?13?,113%-%5@‘#% "
pyral}xw&ﬁcllﬁ %51{1?;"1? ﬁlﬁyﬁ nl:hlﬁ%_?mm dazol - 4-

N—{3Mcsthﬂl-zt#[(n-rﬂetWIblpamzmebybm;lfo}ly],]phenyl} -4 {2 methyl-1-(tetrahydro-2H-
t t hanone hydrochl oride; 15

pyr?fru‘*{}g ﬁ'fﬂgﬁd OA [%1?33'(5‘#3 ydPOpYt an- 4-yl - 2- (tri fl uor onet

5 Fm}ole(u ) B%MMhlﬂbfﬁhdﬁnddf—S}}]&Ilfonyl}phenyl) -4-[2-methyl-1-

yl ] am nop enyl ]- 54 nmet hylg) EJera2| n-1-yl) - met hanone
(tetﬂayyjrirgtiﬂﬂ-pymm-éyl) H-imidazol-5-yl]pyrimidin-2-amine;

5-F ur% ﬁO{SJ m%hi%gﬂf i@%ﬁ%&@?ﬂe}}f&ﬂy Dyl)@ul%ﬂ%]Bﬂ&ly’l}nZ} 4o yhuwgfny |

(teh(ah?drb%iﬁﬁﬁﬁn-llr}glpyr{amdaz}bl S-y1]plyiimi dba2etmibe;y | ] pyri mi di n-
rochl or

>-Fiuarq: Ne<14h Sr)énmh@ i g e g RS opyb pheny)-4-
[2-mé‘th 1- — {\'gﬂrldr ?BWH AndbAG-y1]pyrimidin-2-amine;
pyr d azo

] pyrimdin-2-am ne
4- ({fSyFJluomM {fr-nmﬁwl-ﬁ-((e{rrasycﬁba& pymnﬂzdhéﬂﬁymdazm- -yl]pyrimidin-2-

Yl}a‘éﬁnﬂ)ﬁ ﬁi,ldrﬁ%) %Egl%nesulfﬂ' n&lm)del H i m dazol -5

N- [%l(kﬁé'ﬁ@hllﬁl)l ﬁs&foﬂylbpﬁ{éhsil-] Atiidrbacraemyi- Btomehylrd 2 Hipyxindé-yl)-
y IocC ori de;

1H 8midagelr oy Upyrimigr-Frgmine; ( t et r ahydr o- 2H pyran-4-yl ) -1
Meﬁkyhg] éféf‘ § % élﬁﬁéﬁé‘%lppfg Imd%(ﬁ-Sz-%l%xl |4 bR BinOL DI ARG} thn@bate;

orlde

3- [P“‘ (953‘ Din‘mhﬁyhlﬂazdhdpy 1»p ﬁ@OTGPYIﬁm}d@IQ-ZQlenm]HW@m dazol -

5-fluoraq m.di n: 2- yl]am no] benzam de;
methﬂiifz;lf@iﬂﬂfﬁieﬂ%ﬁl%ﬂ? ﬁis%f’%lﬂwée Y] !
L di n- 2-
s 110
(mﬂaer()ﬁm,eﬂloxy)phenyl] 4-methylpiperazin-1-yl)methanone hydroc lor1 e;

N- %%A%gt}i‘%'ﬁ lel:'Pa‘lFﬁrgz 3 )pﬁe%’ydj? 5 ?fuo{ 4 r[? HMBJI rf' (gétlgh%irxl jH—pyran—4-y1)-
1 HihNEZexyapthidid2 pinies hytirbdhimideanone;
N-{4-[(3,3-Difluoroazetidin-1-yl)carbonyllpheny1}-5-fluoro-4-[2-methyl-1-(tetrahydro-

2H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine hydrochloride;
5-Fluoro-N-[3-methyl-4-(morpholin-4-ylmethyl)phenyl]-4-[2-methyl-1-(tetrahydro-2H-
pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine hydrochloride;



10

15

20

25

30

N-

{3-Chl oro-4-[ (4- et hyl pi perazi n-1-yl)carbonyl ] phenyl } -
wG2G070erae 4- [ 2- met hyl -1 - (tetrahydro- 2H pyr an- Be/b§2006/001116

H i m dazol -5-yl ] pyrim di n-2-am ne; WD 2007/ 040440

PCT/ SE2006/ 001116 179 5-Fl uoro- N

{3-[ (4- et hyl pi perazi n-1-yl Y ¢ar bonyl ] phenyl }-4-[2-meth

yl-1-(tetrahydro-2H pyran-4-yl)-1

H-|mdazol 5-yl ] pyrimdin-2-amne; (4-

5-Fluprg-N-P-@iarphdlin-4-yImethyl)phenyl]-4-[3- oxan—4-y1-2-

RSBl e ST B i Satbdact™ o )
-FﬁloF(b BD{@E(M%rdp@ﬁﬁlﬁ@@-ﬁﬂ)‘é&ﬂbﬁﬂﬁ}_&ﬂhkﬂﬁ%y Dlmé{i2t (ki ard-20-
tetrahydro 2H- pﬁran

pyrprfiady BiL-imidaeglny parra:pﬂm,zZ—amlwlydmpchlonde
Eth£1144 gﬁt Q%Arg Ello[ont&wh%Phgt@%ﬁ%yd)r ?H}_é}Jréﬁoﬁ ?11)4TH11r?11cﬁEc§l-r§£yl]pynm1dm-

-yl}nnnkaﬁbﬁnzﬁaty,l ] pyr| m d| n- 2-am ne; 5-Fl uoro- N- {4

Nl\g Ejzeéﬂel zﬂ&ﬁy p[;rrﬁ glnly [it]e %y;l}/oéﬂp%fra[n? —yl) 1 1m1dazol—5-

yl] lmmﬁ@ﬂ YarminohBed¥hhide A BrodndAtae; N (4-
(D et hy Iam no) et hyl Jsul fonyl’} phenyl ) - 5-f | uoro-4-[ 2

@rny‘} (a-m@wbﬁﬁqmd@pm 4py1r1anda¢ow )yl);pynnndm-z -yl]lamino-N-

(3"?%&‘]?%@?@‘3’&8?%%&] Ry ids; m e
[4- [iéﬁt&tagaﬂydnahﬁﬁ&mﬁydrﬂp}&bﬁ 4-“5/1—11n1dazol—4 y1)-pyrimidin-2-
i m. da rimdin
Yl]aﬁfml?{&mzﬁlg ﬁb?]%&%e%ﬁf)ml néecﬂllﬁélﬁé? hydrschlorlde
(4- &1@1&)@%&?%“@-1%) 34 {3 %{;&M Aiofiii-3 !{eéﬂ%ﬂd}o{pg}zdlh-ﬁyldﬁﬁéﬂz'oﬁa%d)-
Pyrlnydlnf-lmﬂ ampbawl]}methmunn daydfmehl{)nde

2, 65 dlﬁ] ﬂg?{g h lg\%—%—)yl%d%oé dggl S az'tﬂﬁﬁ mt?hyc}fopyran# yl-imidazol-

-yloxpgﬁﬁmmﬁja@ﬁﬂha;sheﬂyn]hﬂetﬂdﬂoh@hﬁﬁé&h@n& carbonitrile;

[4- ['éélmr%ﬂ%mﬂpsé%trhlwdr@y(meﬂw&ny@nmlﬁtyylérnm;du)-zsH i i
4

yl]agﬁét rheﬁ% j ﬂﬁg{oggﬁ@id?? @Léﬁg{guﬁeqﬂ’ df()ChBWélﬁ’yl ] - am ne;

@3, 3|-d1ﬂt1dnepytmhdimd tydy-pt- @iﬂ@rﬁ@ddzaﬁaﬁgﬂm -Edmfahj&irﬁyﬁﬁﬁﬂ%ﬂ imidazol-4-
D)- and/ %H%g ﬁat ment of degnjgg Al zhei mer's D sease,
YD-BRds dRlamsaphenyd]- nseydrshlaridgenent i a

i
RO TS TR B0 SOEONL 8, SRR i -

methylrhpneampide hydroghlesdeand dementia pugilistica. 25 WO
4- [52@19074) Q4@ur?19th lqte%aﬁ a%géypr%-ll}yq—lmlcﬁzol Z?’ yI)-p'/S\In%ggB%qg)l?an%ﬁlo-N-

tetrahydropyran-4-yl-benzamide hydrochloride;

[4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-imidazol-4-yl)-pyrimidin-2-
ylJaminophenyl]-(3-hydroxypyrrolidin-1-yl)-methanone hydrochloride;
N-(2-cyanoethyl)-4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-imidazol-4-yl)-
pyrimidin-2-ylJamino-N-methyl-benzamide hydrochloride;
N-ethyl-4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-imidazol-4-yl)-pyrimidin-2-
yl]Jamino-N-(2-hydroxyethyl)benzamide hydrochloride;
4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-imidazol-4-yl)-pyrimidin-2-ylJamino-N-
(2-hydroxyethyl)-N-methyl-benzamide hydrochloride;
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RBR4A RORRSR NN\ RZNH \-N 6 RB RRI1 5
wherein RL is selected from hydrogen, cyano,
w@ro03lal4e@l kyl , ORa, SO2NRbR, C0_2al kyl C( O NR'RCT/SE2006/001116
Cl. al ky1NRbRc, CH2ORh, SO02R1, C(O) ORa, CH(OH)R3 and
C(ORD, R2 and R4 are independently selected from
hydr ogen, hal o, cyano, NO2,10 -4al kyl, d
3hal oal kyl, ORa, C(O NRbR, S02R and C(O)O?a or 10 R1
and R2, together with the atons to which they are
4-[aflueroHe@-meothyi- &-tﬁrahgdroﬁymﬂbﬁ#iﬁﬂdazhm@t)qumﬁdm—Z—M]gnino-N

nt a st 0 O or S, in which any of the
s ]}}@W @ng&zaxp Hg’f’gl&ps within said het ergcycl iC
N- mdnﬁetﬁﬂamhﬁ)eﬂgbﬂ Luﬂﬁ&@ - e @Y 03t HAL % yﬁaﬁ-4hﬁ ihi@PH1-4-y1)-

in_which any sul r atomwthin sald heterocyclic
Pyrimigig z-glhmmpch@azmd@hy@rpgld@lndeu S®-; R3 and R 5 are

- PEDBIIRTL ol Bl (LA Y agan. UGSy Ripigazol
4-yb-perimidih@r @ihnhiabgirengl-@hdthanoh By dkosHl @iide; Ng one or nore
rom N or S, wherein said

ero lected
[4- [H ‘@F‘B%)ﬁ%r‘?eéﬁﬁl%'Ej‘tr?@C&?ﬁw%ﬁﬂﬂﬂ@ﬁ%ﬁrﬂwﬂtﬂfnwlﬂﬂ one
R g R e AR AT e e
4-[sthereide @dﬂlyw-ttﬁrabmé‘op}’ranﬁr)d -i@ida3al-4-gRynyridGdiR72-yBamino-N-
L ect 1 I kyl d
- QPR R AR o8 S ot o
4- [ﬁlu&hm@ahkmyl-met@mw@pwahﬂ VuRsdaZb14-97 pynhhd@r@y}}émmo-N-
are |ndependently are sel ected

2- ’FQIBMIPVS?’MBEW%QW@W@C P&lldles sel ected from hydrogen,
o8 il PR RSBy MELEV S0 e % il PO
lsomumébénzaﬁuﬂé(hy(yoclﬂ@lcﬁﬁ)ow 040440 PCT/ SE2006/ 001116 181
N—[%?Z» gg&fdfkw ﬁ"}}'gthth 4y [rsyﬁ? lo?g%e(g e(grrzt}?ydropyran~4-yl-

mn@d%éﬂ-;zﬁ%'ri%ﬁhﬂﬁﬂ-yl]éﬁﬁﬁbﬁdeﬁza%ﬁﬂghﬁm@fﬁbﬂf&’

heterocyclyl, ary het er oar yl 6haloalky| IS

[4- [6151@10&1%\1(2-yneéhm&tﬁetr@hsé@omratwﬁhemdazqwrsé) -pyrimidiay-R;
yl]agﬂﬁgf)%l%ﬁj @/ sbpljagylgipe%%%ni)yl)-methanone hydrochloride;

[4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-imidazol-4-yl)-pyrimidin-2-

yl]aminophenyl]-(4-methyl-1,4-diazepan-1-yl)-methanone hydrochloride;
4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-imidazol-4-yl)-pyrimidin-2-yl]amino-N-
tetrahydrofuran-3-yl-benzamide hydrochloride;
5-Fluoro-N-[4-(methylsulfonyl)phenyl]-4-[1-(tetrahydro-2H-pyran-4-yl)-2-
(trifluoromethyl)-1H-imidazol-5-yl|pyrimidin-2-amine;
N-[4-(Azetidin-1-ylcarbonyl)phenyl]-5-fluoro-4-[ 1~(tetrahydro-2H-pyran-4-yl)-2-
(trifluoromethyl)-1H-imidazol-5-y1|pyrimidin-2-amine;
N-[4-(Azetidin-1-ylcarbonyl)-3-chlorophenyl]-4-(1,2-dimethyl-1H-imidazol-5-y1)-5-
fluoropyrimidin-2-amine;
N-[4-(Azetidin-1-ylcarbonyl)-3-methylphenyl]-4-(1,2-dimethyl-1H-imidazol-5-y1)-5-
fluoropyrimidin-2-amine;
N-[3-Chloro-4-(methylsulfonyl)phenyl]-4-(1,2-dimethyl-1H-imidazol-5-y1)-5-

fluoropyrimidin-2-amine;
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met hanesul phonyl -, ORa or NRdRe; or 5 Rb and Re may,
together with the atomto which they are attached,
wo eoomosn4hmet er ocyclic ring wherein said het er oRgTBE06/001116
ring is optionally substituted with one or nore hal o,
hydroxy, cyano, di-(Cltal kyl)am no-, Cl1_6al kyl or
G _3hal oal kyl, V\herel n sai d781_6al kyI or C
3hal oal kyl is optionally further substituted with one
or nore Cl-3al koxy or OR; Rd and Re are independent|y
4-(1seDenttagl- FH-tmidayal o gs: o B&[4cfrhethyisnl ony BpldnyHpyymidin-2-
Wherein 1o said Cl1_6al kyl or d _6hal oal kyl is
amipgsi j onal |y substituted with one or nore ORa; or Rd and

N-{ R HIEY -4-f( P SRLRBPip¥abin- LHGsudlof PNy i4o(1,1-ORYetRy1€ H-imidazol-5-
attached, forma heterocyclic ring wherein said
yD)- ﬁémerquumdm—Zranmge,u s optionally substituted with one

SRR L i e S MY A
yl)sﬁlfb@l]phbﬁ HDMPI&]—%@@II&[C]-W%TE C1_3al koxy; rielsnR2 i s
opptradeny o Salon o6 131 Sty 0 e eI .
_yigst@l({}%{}ﬁlﬁ{{pj &mde; 38l koxy; R is selected from

eterocyc¢lyl, aryl, heteroaryl and
-FIﬁbchNaﬂ4dé+rkgthylp1ﬂawm—hy@wlﬁbnyl‘phe@}é] fy3-mettstlerocycl yl

hal, oal. ky |
(il S Gl S g ARl Sl Y
5-Ford-4¥3 %@Etﬂg&lﬂ@;ﬁﬂﬁ&omﬁﬁmﬁmb@mwm-N [@J(_nﬁﬁb]hqlin,-4-

het erocycl yl or is an aryl or heteroaryl
YlmethY@PhQWé]rW@m‘%a@Fl}ﬂ h}’élfocﬁg’t“élﬁoar yl ring is

- QR SRE B 2 (et SRt 04 T i 2 Mithinopheny -
(4-1ﬁbth§rl@3ﬁ§emztn~a:@rﬂ)Lmethmmpﬂyyﬂtoehbaﬂe sol vate or solvate

o Sl bl A BRIl 2 ki >
T e T
5-FO(o®)-NRERmaOkA Ry 1)- ohn-m_hﬂ}fdwabﬂ Q-methyl-l-
(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine hydrochloride;
5-Fluoro-N-[4-(methylsulfonyl)-3-(irifluoromethyl)phenyl]-4-[2-methyl-1 ~(tetrahydro-2H-
pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine hydrochloride;

6-({5 _Fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-ylJpyrimidin-2-
yl}amino)-2,3-dihydro-4H-thiochromen-4-one 1,1-dioxide hydrochloride;

6-({5-Fluoro-4- [2-methyl-1~(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-

* yl}amino)thiochroman-4-ol 1,1-dioxide hydrochloride;

N-(3 -Dimethylaminopropyl)-3-[[4-(2,3-dimethylimidazol-4-y1)-5-fluoro-pyrimidin-2-
yl]amino]benzamide;

N-(3 -Dimethylaminopropyl)-3-[[4-(2,3-dimethylimidazol-4-y1)-5-fluoro-pyrimidin-2-
yl]amino]-N-methyl-benzamide hydrochloride;
[3-[[4-(2,3-Dimethylimidazol-4-yl)-5-fluoro-pyrimidin-2-yl] amino]phenyl]-[3-
(hydroxymethyl)-1-piperidylJmethanone;
N-{3-Chloro-4-[(4-methylpiperazin-1-yl)carbonyl]phenyl}-5-fluoro-4-[2-methyl-1-
(tetrahydro-2H-pyran-4-yl)-1H-imidazol-5-yl]pyrimidin-2-amine;
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R2 and R4 are independently selected from hydrogen,

hal o, cyano, NO2, Cl1 _3haloal kyl, 5 ORa, C(O NRbR, and
WGEORR0204RB and R5 i ndependently are sel ected fPOISE2006/001116

hydrogen, Cl1_3alkyl, and ORa; R6 is selected from CH3

and Coéal kyl; or R6 is a 6-nmenbered heterocyclic ring

contai ning one or nore heté@@atons selected fromN, O

or S, wherein said heterocyclic ring is optionally

substituted with one or nore Cl-3al kyl 10 or

5-FlGdro30aB ded-agthylfRferazind eyl)i:atb@dyhﬂplr@rry](}aélr[?amﬁtjayl -br(tetrahydro-2H-

3 d RO dent | | ect ed
Dy DT PR SR BRSO A B 1 al Kyt or -
(@- {541 ﬁlﬁedhlwhﬂ-lﬁibda@mds Bl)asf AubroppRaadentyl Mmse} phérst)(pyridin-2-

n1 hydrogen and C1. 6al kyl, optionally substituted
yDuighanobh one or nore ORa; or Rb and R may, together

5—Fl\ém;_)1t06 E[g%sﬁt%r?c}gp Qs do%gﬂen AY Zaﬁq%tl'@i 4 3Gy drb 9Dt 4»};1) 1H-

[C rrng containing one
imid¥be5 b pienie BmnEed; ect ed from N or 0, wherein said

heterocyclic ring is op onal sub
N[l Ehapeamsiloeny B TaarRy ]S mettegr 15 e napushtgEhiostat Sl i
Slamiherei n said Cl _3al kyl or
lnn%%ogigﬁgﬁbﬁﬁkkls'2%@opt|onally substituted with one or
-FmorceNqn _[fﬁ’mmﬂmb&yq’ethm)sul‘@nﬂjpl&ayl}y‘} [2-methyl-Aritetrplyydre2H-pyran-4-
t.er n a f.ree base or a pharmaceutically
yb- gﬁ ?%'YL] Vlf%“di PVEIBS0or sol vate of a salt thereof.
N—(?-E{F @me&lym&yémgh]aﬂmp%n@yu)osmmom Bl methlyb dieraRidroLH-

ected from % rogen, ang, Cl. 3hal oal kyl, SO02NRbR,
pyr@pd-yhr W-igidayl yi;lpmmldlm PRYASNRDR, SCPR , C(O) ORa,

R

-Ynﬁmﬁmmyﬂaﬂfnmybmnml NO2, Cl-al kyl, Cl_ 3hal oal kyl,

(5-Flgiachor (e R 2 g 26 R I-WBWWH%%QH%‘&*‘““W'

L9LiRe b QuiBhvD-BhéiylXdmifie; Menbered heterocyclic ring
plpconlt%u nlun };QB egs]t one N, O or S, in which ang of the

5-{§- Fﬂlwod@[ér(é-mthylkmpmmgﬂ@uﬁgnxu-phmﬁlaﬁh@]wm in-4-yl}-1-
et o WA DAoL B e "atom wi i n
{s-Fﬁao@b bt ekdeN - Qt@rdlly&@-py&arﬁmyﬂ)wmhmydaz@%—ﬁh]-$>gﬂ1md1n-2-y1} -[4-
(tetrahydro-pyra:n-2—y1methanesulfonyl)—phenyl] amine;

in the manufacture of a medicament for prevention and/or treatment of dementia,
Alzheimer’s Disease, Parkinson’s Disease, Frontotemporal dementia Parkinson’s Type,
Parkinson dementia complex of Guam, HIV dementia, diseases with associated

neurofibrillar tangle pathologies and dementia pugilistica.
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R3 and Rs are independently selected from hydrogen,
Cl 3alkyl, and ORa; R6 is selected from CH3 and
w@e@7iyd4g0 or 10 R6 is a 6-nenbered heterocycl i BCT/BEIH06/001116
cont ai ni ng one or nore heteroatons selected fromN or
0, wherein said heterocyclic ring is optionally
substituted with one or noré8Cl 3al kyl; R7 is
selected from C1_3al kyl, cyano, and Cl1_3hal oal kyl ; R8
and R9 are independently selected from hydrogen and
hal o; Ra is selected from hydrogen, Cl_3al kyl and
1_3hal oal kyl ,. wherein said C1 _3alkyl is 15
3L2%?§@%§Pﬁf¥éﬁg@FWﬁ%?ed with one or nore C _3al koxy; Rb
and Rc are independentgdy sel egted from hydrogen,
Cl - 6al kyl and hetgrocycl yls, erein said Cl_6alkyl,
heterocyclyl is d@i' rtuted with one or
nore cyan, ORa or and R may, together
wth the atom} ) airt ached, forma
het erocyclic r N N 20 whereingsaid heterocyclic ring
is optionally sObstptuted with one or nore halo,
hydroxy, cyao, di-(G..4al kyl)am no-, Cl-6alkyl or
Cl_3hal oal kyl, wherein said _Cl 6al kyl or O _
3hal oal kyl is optionally furlt her substituted with one
h QL or e Cl 3al koxy or ORa; Rd and Re are independently
WiEflect ed fromCl _6al kyl; or Rd and Re may, together

W th t atomto which they are attached, forma
R lﬁé?le?tsfﬂfrem hydrqesg, cyzBo.fhehalpalkdaDB RQBIORY CoizelkyiGI@)NR R,

Cid L 5 i a/\qg i or i.halo; R 1is
142%?’2?%5&??%%Rd@?§%,%f)ﬁg%d togiljgjc@ig Igp,r)ﬁj\i\her ein said

R G e sindD ARV 0 a0 B e PR el 61
shalORixyl, OR° 20(NNRIRA A0, REA(ISEHZOOR  A1116 184 R is an
aryl or heteroaryl ring, wherein said aryl or

R’ dndtRer getibr with thel soraPid voriah thsy SstabiddtBan a Wl bheaRgHered

nore Cl _3alkyl; as_a free_base or a pharmaceutically
heterocyslic 5B gonfaiping a§ knagtang N O ek, vmmdichfany of diethydtngenos! the

- ' { | . erein R3 an
Cofigitys HEATRAALAGERL AL 0 YT B5L AR A e
in wihiivdsr sy sulRBur atotmysditiig eaid etdrdePclicsritpyid bpE@RIPoxidided 86 BO,-;
10 36. A conpound according to claim 35, wherein R6 is
R’ 68 R layd ind@Rendéntlyonoied drort BRirodhg Ct QL ahdrORS, wher ei n
R6 is tetrahydropyran.
RS is selected from CHj and Cgalkyl; or

RS is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N

2

O or S, wherein said heterocyclic ring is optionally substituted with one or more Ci.zalkyl
or Cyshaloalkyl, wherein said C;.salkyl or Cy.shaloalkyl is optionally further substituted

with one or more C;.salkoxy;

R is selected from hydrogen, C;.3alkyl, cyano and Cshaloalkyl, wherein said Csalkyl or
Cishaloalkyl is optionally substituted with one or more OR?,

R® and R® are independently are selected from hydrogen and halo;

R" is selected from hydrogen, Cisalkyl and Cyshaloalkyl, wherein said Csalkyl or C;.
shaloalkyl is optionally substituted with one or more Calkoxy;
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is 38. A conpound according to any one of clains 35 to
37, wherein RCis nethyl or trifluoronethyl. 39. A

w@ oropowndo according to any one of clains 34 t oPGBSE2006/001116
wherein R4 is selected from hydrogen, hal o, NO2,
Cpsal kyl, Cl1_3hal oal kyl, Ora, SO2R1, C(O NRbRC and
C(OORa. 20 40. A conpoundl@tcording to claim 39,
wherein R4 is C(O NRbR and wherein Rob and R are
i ndependent|y sel ected from hydrogen and Cl_6al kyl,

R iR wire indapatidettlbseldcydd frem hypdrbpen é]lkqlkﬂub@emtyniﬁdam,t h

bt B TR R P Chraey L plsrass R Rl diteroary ot .

ghaloalkiyl is%ﬁﬂiﬁﬂlméhbstmﬂtgd with@aROHAEE GLanyY 'Glgh'll@alﬁillahﬂb cyano,
wherein R4 is chloro. 43. A conpound according t

megxp%ﬁsﬁpggny Ty arm i% trifluoromethyl. 30 WD
2007/ 040440 PCT/ SE2006/ 001116 185 44. A conpound
R’ apdRrmian ogethea mijthdheatom to Ivdncristhsmneatta@xedmﬁne: heteRyickc ring

AR el inf s ol Sy ol o of BOR Bl vy
cyano,erGnﬁll@G)aﬁﬁﬁb n& ;ackyc; baCmAtbalkyl &¥lRkdin Bhid | l(§ szﬁﬁifl%‘f‘(ﬁ d
ydr.og ano, 3hal oal kyI SO2N
3ha’éeﬁ<ggﬁswpr@%'rﬁm r Smstwawwtmmﬁor 1 sa@@y @:QRa
and C(O R 10 47. A conpound accordin
@}daﬁi rﬁr%ldemép@imseﬂ@ctqu&m hydipgsrl, Cp-@)linaiand Canlh oemqylawmrem

sa1@ %ﬁﬁk bféeﬁlgggrﬁﬁrg p%?hﬁfys'ﬁ?st tﬁt%gl\xgtiﬁg gg% more OR?; or

Cl 6a
AR = ?(}%%ﬁ{er ¥v1t)1}|t1\4m LS 0 jﬁh h%% argg aéﬁgﬂafpgalallwerchchc ring
wherpini saiddieteyosuhis tHhg ;stmomlmu@ﬂﬁm@ﬂ W e @ nfbaé Katb, C; 3a]ky1 or
oal kyl, hal o, cyano, _methanesul phonyl-, ORa o
G ﬁd&m@y Stheren said Grnehlind OFby-s amg@tl breaptignaly fRbeneBpitisd with

Onevg}lnqd}ebp attached, forma heterocyclic ring
wher ei n sal heterocyclic ring is optionally

R SIS CE I L ORRRl R Rl G0 iRt PR
optiohaliyesubstitaied with &rldtyore C; Sﬂll;oxy;'}hm oal kyl is
optionally further substituted with one or nore

R! iChel@nddorit CYlalldRahetRdcddyl, Aye aRRAARA aﬁ@@%l‘i’dl&gkﬁowherem said
claim47, wherein Rb and Re together wWth the atomto

Cr.apfhvb freteracyglyh peyl dhetereretior €ohatoalkives epléeably isubstituted with one
or 46 o cysaﬁb it Q@ EJuQﬁ}’aﬁhh& &'1 ﬁﬁloaﬁcy? %1 3%1 he\,(terocyclyl or OR%

R is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted
with one or more C;.3alkyl, OR? halo or cyano;

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

32. A compound of the formula Ib:

Ib
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substituted with one or nore halo, Cl.6alkyl or
Cl . 3hal oal kyl, wherein said Cl.6al kyl or C _
wWQb@loaisky! is optionally further substituted MT/RE®NE001116
or nore Cl. 3al koxy or ORE. 25 49. A compound according
to claim48, wherein said a heterocyclic ring is
substituted with nethyl. 5% A conpound according to
claim46, wherein Rl is d.4al kyl NRbR and Ro and Re
together with the atomto which they are attached,
whert@r m a heterocyclic ring. W 2007/ 040440
PCT/ SE2006/ 001116 186 51. A corrpound accor di ng t -
1S%E1%bﬂ€ll #6m MesgehNcyano | G, 3Sﬁlaﬁlkylal®zm R SC@)}%WWH NR'R”,
wherein, said C.6alkyl is optionally substituted with
CH,QRE SShRAeECER 5 52. A compound according to claim

R® ad i e a6 icpodeny peIfRied SoradpRIRBRS ARG ORIO NG gl
OR* @@ﬁ&@?”ﬁé BoZ8y P et E?S‘a%f” 2%3'2:1 6ha oal kyl

R aif & edga%l gL %s%iyﬁ‘*&i Eog I AREN G B R ORCE eroary|
R i RGioRiedSTR DA CoLFROr  NRdRe: of Rb“Z'nS’ Re. may.

RS if oyl o heenesan e Sy PR Eed om
Oof yg&e!reﬁn oRk h&@ﬁl)c{/adw%%% bgﬁ&f;aﬁ WibsAn@aEwak of® 618mbﬁ| ©nsalkyl

oxXy, cyano am no-, Cl-6al kyl or
or CthaBdaditydal kyl, wherein said C _6alkyl or CL is
3hal oal kyl is optionally further substituted with one
R’ i0sclsobsdefrézh (3adlkybapd @1 skAMalyl; A conpound according to
claim53, wherein Ro and Re together with the atomto

R® 2MRIRE indepBRiéniy Sreatleaiet édnf loydrogenhed delocycl i c ring,
wherei n said heterocyclic ring is optionally

Rﬁ@@%%m}@ﬁmmda ne or nore hal o, CI-6al kyl or
hal oal '55. A conmpound according to claim

b Qi sBRERE FoUFhydeogdn@d IG5 cSk{AS bptiokiy subistituted
R a%ﬁ%?fb%ﬁ?%n& %S A corrpounyd %%:cor di né to %’ai m 55,
withnrer arinnors &1RY; @1- 6al kyl is nethyl. 25 57. A conpound

according to claim31 or claim32, said compound is
R® mdlREaha g tdgetiot with tHelat@n B whichythey dre attached, form a 4-, 5- or 6-

mer{l;lléelrrirarcl; gq}gqoaypilp Hyzg)c'gﬂ@lm}uli?%r %%Fr’\clf-r&‘??ff‘ ﬁ%ﬁrogﬁ%fns selected from N or O,
Wha#%l(l%m?‘hge? SO ORAE RYIptiofkd yuBstRite® twiilond bir itz o br Gt lkyl ;

[ uor opyri mdi n-2-am ne;
RYis hydrogen, C;salkyl or Cy.shaloalkyl, wherein said C;.3alkyl or Cjshaloalkyl is

optionally substituted with one or more Ci.salkoxy;
Riis Cpaalkyl;
R is an aryl or heteroaryl ring;

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

33. A compound according to claim 31, wherein

R! is selected from hydrogen, cyano, C;.shaloalkyl, SO,NRPR®, Co.2alkylC(O)NR'R®, C;.
4alkyINR®R®, SO,R, C(O)OR?, CH(OH)R’ and C(O)R’;
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WO 2007/ 040440 PCT/ SE2006/ 001116 187 (4- {
[4-(1, 2-Di net hyl - 1H i m dazol -5-yl)-5-fl uoropyrimdin-2
wo 2007 pameno} phenyl ) (phenyl ) net hanone; PCT/SE2006/001116
4-(1, 2-Di et hyl - 1Hi m dazol -5-yl )-5-fl uoro- N
{2-met hyl - 4-[ (4- et hyl pi perazin- | -
yl ) carbonyl ] phenyl } pyrim t8h-2-am ne; s
4-(1,2-Di met hyl - 1H-i m dazol - 5-yl ) - 5-fl uoro- N-{4-[ (4-nme
thylpl perazin-I-yl)carbonyl]-3- nitrophenyl
nobR | are didep@dantlingslected from hydrogen, halo, cyano, NO,, C;4alkyl, C;.

3ha°ﬁ%b%3grg§?¢}yéi@ﬁﬁc§?ﬁ§ 9)559“3 5-f 1 uor o- N- [ 4- [ (4- e

trifl o henyl rimdin a
R! Zf u Hﬁ'ét %&{3 NogwﬂNPﬁ/ tﬂey areI attachedm oin to form a 5- or 6-

mel{lﬂrer[aﬂ ﬂet@ﬁkﬁéﬁ c@u&%oﬁ?aﬁﬁin%aﬁﬁlee)s? hd RNolok RNENVhibE 45 6r (B N
et rahydro-2
hy%qgeaﬁ Oéﬂl IqHzﬂgliollpﬁ wiithin theSaid Heporodyieliciing 2aralng substituted with oxo,

h or| de Fl u

hyd?%grr o((}j'l o nﬁiyql BthC&ra§¥|SH@Eth?18§YIH% §p[1il Bﬁtgrr?ﬁmhc ring is optionally
oxidided 3--g08-hyl - | -(tetrahydro-2H pyran-4-yl)-

1H i m dazol -5-yl ] pyrim di n- 2-am ne hydr ochl ori de;
R® rdftugs Ardbb endent}ef selected from hydrogen, C1 salkyl, and O

{3 met hoxy- 4- [ (4- et hyl pi perazin-1-yl)car bonyl '] phenyl }

6 ix QGIE&ENE'BHN¢H%_End C6a11<y1 or .

(tetrahydro-2H pyran-4-yl)-1Hi m dazol - 5-yl ] pyri m di n-

R® ¢ a%&%bg%ﬂ! P%fg(cgél q%(%o‘ﬁtamm one or orle heteroa tom? iele.og:ted from N

5-Fl uor o- N- pI per ZIl n- )car
or O,(wieetrdiy kaid hbemycly) odvdnmgyis ]opﬁeriaﬂylsnmlln.}thd with one or more Cy_alkyl;
1- (tetrahydro-2H pyran-4-yl)-1H i m dazol -5-yl ] pyri m di

R’ ins@eatad fremybalkeh lcpsroggnd C] 3haloalkyl

5-Fl uoro- N-[4-[ (4- net hyl pi perazi n-1-yl)sul fonyl]-3-(tr
R® dnld RPare dbpandyntBhemctel-forh Bydro gen and halo

met hyl -1 - (tetrahydro-2H pyran-4-yl) - 1Hi ni dazol - 5y|]p

R? iy ké183ted Rom- }@Fﬁd%ﬁ f@ﬂﬁ%ﬁéﬁ&r@ﬂﬁaloa 1Flwlﬁg{ ?%SAm(F ? M

| - (tetrahydro- pyran:4-yl) dazo
optippglhl ulistituted voith gpiesn nfosn i )qﬂtmyyl ] pyri mi di n- 2- ami ne
hydr ochl ori de; 5-Fl uoro-4-[2-nethyl -

R® and(R etter mkimhndelﬁbr selectd ﬁft)nyhydrdgém i _ghdlzyd land hytedoc el whetein

saldﬁ@ hgfeicq{%(lcgfﬂsfo%m;m?ﬂ Qgﬁt\l’ch wit oglle rc])r r%o?erréygrelo OR? or

NR{RE: & 5- Fl uor o- 4-[ 2- net hyl - 1- (t et rahydr o- 2H- pyr an- 4-yl )
-1Hi mi dazol -5-yl ] pyri mdin-2-

R® a\éﬁsi}l@ YO PR ERY lvhth B dith o m¥dh) B N BRNRANEAR S IﬂL:t%fd.cga'ic ring

whegeiftisaid hotezodyeliguingisloptiorallytsnbstipatedwithiony pamor ydl9, hi/tkoixy,

cyaffl, ABTQL Attt Cr b RO B Oushilodiog. whgrein sy Orgrdird or Cu.

3ha15a1Ey1u@ bphdha[lffﬁﬁt&ﬂbsﬁnﬁé&&ﬁlﬂbﬂ%&n&%@}ﬁﬂﬁ&%oﬂ@ka 1Hi
m dazol -5-yl |- N-[ 4- (pi peridin-1-

RS aylhq@ramlim&ﬁeaaaﬁw slalé}zft%ﬂ H!Bo?d O;.&ngtidie hydrochloride;
4- (1- Cycl ohexyl -

R¢ alnl’fl'Re %ﬂia’?o%teﬂér W tﬁ ﬂé aftcng % Qfggh they are attached, form a heterocyclic ring

methyl pi perazin-| -
Whey¢n)1 s?ad hoteydcy plivening is pptiomllgisnbsRinged with loyiel bombtedralale;

R! is selected from Ci-galkyl and heterocyclyl, wherein said C;.¢alkyl or heterocyclyl is
optionally substituted with one or more di-(C4alkyl)amino-, heterocyclyl or OR?;
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4- (1- Cycl ohexyl - 2-met hyl - 1H-i m dazol -5-yl ) -5-fl uoro- N
{4-[ (4- et hyl pi perazin-| -

w@Q kgogohdsanyl ] phenyl } pyri m di n- 2- am ne hydr ochl PCT/8E2006/M01116
2007/ 040440 PCT/ SE2006/ 001116 188
5- Fl uor o- 4-[ 2- net hyl -
- (1- et hyl pi peri di n-4-yl)-1H4 m dazol -5-yl]-N {4-[ (4-
nmet hyl pi perazin. -1-yl)carbonyl ] phenyl }pyri m di n-2-ani n

e hydrochloride; 5-Fluoro-4-[2-nethyl-
R'is :(nlarmbd)ﬂheltqnom}mmg héreyd Jaid iyl of Modtrmeyg is dtionally substituted

rrol - ylsul fonyl) phenyl ] pyri m di n-2-am ne
with g o8l

5- FI uoro-4-[2-met hyl -1 -(tetrahydro-2H pyran-4-yl)-1H
m dazol -5-yl]-N-[4-
as ah(ﬁyég'rt%%:éjh&g ;Pﬁr i [ﬁhﬁXé&lﬁ@ﬁHrﬂcMﬁY&fbﬁé@a‘ﬁ' B51¢at@ B Qffvate of a salt thereof,
5- Fl uor o- I\I-[3 (et hyl sul fonyl ) phenyl ] -4-[ 2-net hyl - |
tetrah dr o-
34. Psofina i abeidtg PR 11 Fhliein B’ s entusionen
5- Fl uor o- N-[4 (et hyl sul fonyl)phenyl] 4-1 2- rrethyl -
(tetrah dr o- 2H-%ran4 - 1H 10
35. Arﬁoamn aeoprding vo dlein 3t wharmrhE isyadenn and Beis kydyogen or
fluops, Fl uor o- 4-[ 2- et hyl - |
- (tetrahydro-2H pyran-4-yl)-1Him dazol -5-yl ] pyri mi din
-2- yl }am no) benzonitrile hydrochl ori de;

- (1, 2-Di net hyl - . . 6.
36. o piroid Afcosiing o dlaim 3 pherein B SRseNbl i n- 4-
yhnet hyl ) phenyl ] pyri m di n- 2-am ne hydrochl oride; is
4-(1,2-Di nethyl - | Hi m dazol - 5-yl)-5-fluoro-N-{4-[(4-ne
37. Arngpmop@(i ageording to claim 35, wherein R” 1s tetrahydropyran.
yl ) sul fonyl ] phenyl } pyrii ni di n-2-am ne;
4-(1,2-Dimethyl - | Himdazol -5-yl)-5-fluoro-N
38. Aﬂegﬁmoﬁlﬁd acdﬂgfthng to-anyloa@bbelniyis) Iey| WhsreinR di Aredry@BF Ne
ro ori de;
flyorpmethyh; et hyl - 1H i mi dazol - 5-yl)-5-f1 uor o- N-
{4-[(4- et hyl pi perazin- | 20
yl ) carbonyl ] phenyl } pyri m di n- 2- am ne hydrochl ori de;
39, %{ ifofn(pﬁuﬁ%l %@B{lﬂ]ﬁ%teoraaz oma gfglgﬂnissfﬂtlo )3'8 S\kﬂérlé'f%rlgiy'selected from
hydsogpmetatey NRhEAIGRYE mldamwzom SO, RYHONIRPRY drdeC(YOR”.
1,2-Di et hyl - 1Hi mi dazol -5-yl)-5-fl uoro-N
{3 [ (4- met hyl pi peraZ| n- | -
| ) car bonyl ] phenyl } pyri m di n-2-am ne h g{ochl oride; 25
- {aoppeund acporgingiorildimpe, th:r@wz%‘fils @(Wﬁé ‘fand ovhspye Rirhed R®

e A AP 7 03, R

optlemallgtsu‘aﬁymle@ with-opy pamote QRJ ardd-ivherbid R dé Chzafidlpyri mi di n
-2- yl} am no)benzonitrile hydrochl ori de;
41. A compound according to claim 39, wherein R” is trifluoromethyl.

42. A compound according to claim 39, wherein R* is chioro.

43. A compound according to claim 39, wherein R is trifluoromethyl.
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5- Fl uoro-4-[2-net hyl - |
-(tetrahydro-2H pyran-4-yl)-1H i m dazol -5-yl]-N-[4- (pi
w@erdapim4d - 30 yl sul fonyl)phenyl ] pyrim di n-2- BOT/AE2006/001116
hydrochl ori de; and 5-Fl uoro-N {4-[(4-nethyl pi perazin-
I -yl)sul fonyl]phenyl}-4-[1 -(tetrahydro-2H pyran-4-
yl)-2-(trifluoronethyl)-1H 186 dazol -5-yl ] pyri mdin-2-a
m ne hydrochl ori de. WO 2007/ 040440 PCT/ SE2006/ 001116
189 58. A conpound as defined in clains 31 to 57 for
44. ds@mmund eccapling Bny The ofisleinac3oo&onwheeinaRyis chp&rogén halo,
C ﬁikgis at0 30, wherein the disease is Al zheiner's 5
13 . '60. A conpound sel ected from
2- Chl or 0-4- (1, 2-di net hyl -
| Hi m dazol -5-yl)-5-fl uoropyrinjdine;
45. énmnwndacqomnmwnmqamwmn} RT isychlozewr bonyl] ani i ne;

4 [(4 Met hyl pi perazi n-1-yl)carbonyl]-3-nitroaniline;
46. A dofprbolvd hadopding to claim 44, wherein R' is selected from hydrogen cyano, C;.

carb i fluoronet hox
nalgafRL RSy SOl B | PRI B8, crvompe
and®OHRY; 5- et hyl i soxazol e; o
5-'ACetyl - 2-net hyl - 1- (t et rahydro- 2H pyran-4-yl)-1Himd
azole; (2E)-3-D nethyl am no-
| -[2-nmethyl -1-(tetrahydro- 2H-pyran 4-yl)-1H i m dazol -
47. Aydojpoopd adfﬁr(ﬁn@to-dlalm’\ftﬁ wherein R' is Co £alkylC(O)NRPR® and
(2Z) - 3-Di net hyl am no-2-fluoro- | -[2-nethyl- |

R® &nﬁt@maimxiebeﬁd%&ymteatgd?[oﬁ DydtbgdnTdadioh -teterocyclyl, aryl,
uar o

hetéllr?elrg][ a[xlg éh%g(; gwi}lxeéﬁn ,§a19 |C)1,5a1ky1[ heteroc;r)c%ll a1!yl heteroaryl or C;.
6ha1b§lkylni'b g?ﬁ&ﬂai g sﬁ(ﬁshﬁﬁéd tﬁj bie ﬁr)lﬁmer@uﬁlkpr gl}aloa]lﬁll halck gyano,

or o- 2- net hox enzoy
meth_ar{emlgnwb OR? oeNRYRS 0k f onyl ) benzoyl | - 4- net hyl pi per azi
ne; 4-(NAcetyl -Ncycl ohexyl)am no-5-net hyl i soxazol e;
R® dRd /RS ghayl, toglethenw(th d’(eeatmh t@whithhlydy- akbaitavhe@ Z6i€ a heterocyclic ring

Whegf?l& 5%15 @F@Ff&%gﬁc fzn%ﬂétf)ﬁwnailnsrlh%tlaﬁﬁ%wﬂb ope PHmers bl Ayfrogy,
cyaﬁt? di-(€24 ?é(ﬁrﬁamgﬂol- t@eﬁﬁwi @l"@ ﬁ?alga]%ﬂr}' %Qrelﬂ said Cy.galkyl or C;.

-(1-cyc ex
3halo§lky1ps gpﬁ@a&% -fqrthez suhsh’@ted with one or more C1 salkoxy or OR®.
4- (1- Cycl ohexyl - 2- et hyl - 1Hi m dazol -
-yl)-5-fluoropyriinidin-2-an ne; 5Acety| 2-nmet hyl - |
-(1- et hyl pi peridin-4-yl)-1Him dazole; (2E)-3
48. Alompbhiyd anfbﬁbng fo cldi@r4Tetwhytein R® and R® together with the atom to which

1-ne | eridin-4-yl)-1Hi m dazol - | ] prop-2-
theyeq%e pttqyﬁilex I‘IIFl) a heterocychcyrlrgg, wherein said heterocyc 1c]r1Fr)1g LE optionally
substituted with one or more halo, Cy.salkyl or Cyshaloalkyl, wherein said Cysalkyl or C;.
shaloalkyl is optionally further substituted with one or more C;.3alkoxy or OR™

49. A compound according to claim 48, wherein said a heterocyclic ring is substituted with

methyl.

50. A compound according to claim 46, wherein R’ is C;_4alkyINRPR® and

R’ and R° together with the atom to which they are attached, form a heterocyclic ring.
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(22) - 3-Di net hyl am no-2-fluoro-I-[2-nmethyl-I-(1-nmethylp
WO p@riogidne 4- yl ) - 1H-i m dazol - 5- yl ] prop-2-en-| - PCESE2006/001116

5-Fluoro-4-[2-methyl - | -(1-methyl piperidin-4-yl)-1

H i m dazol -5-yl ] pyri m di n-2-am ne; WO 2007/ 040440

PCT/ SE2006/ 001116 190 4-(1]1% Di net hyl -

| Him dazol -5-yl)-5-fl uoropyrim di n-2-am ne;

1-(tert-Butoxycarbonyl)-4-(4-brono-benzenesul fonyl) - pi

perazine; 5-Acetyl- | -(tetrahydro-2H pyran-4-yl)-

2-trifluoronethyl-IHimdazole; (2E)- 3D|methylamno-
51. A ednipound according to claim 46, wherem R] is SOZRl and R is C;. salkyl, wherein

said & e%gg?g%%rnﬁﬁ%gtp?ugﬁgﬂmﬁ% 2 é%ogégﬁgonet hyl “1H-1 i da

- D et hyl am no- 2-f | uor o- -

1- (tetrahydro 2H pyr an- 4- yI) -2 trifluoromethyl-1 H
52. idngoaanoynd geaprding tpclainehl, mherrin Rbis mhatiaylo- 4- | |

-(tetrahydro-2H pyran-4-yl)-2-(trifluoronmethyl)-1Him

dazol -5-yl ] pyrimdin- 2-amne; 10 4-[2-Methyl - |

53. Azé o o an géc%rd’)ing Y& 3}6 )év})ereuﬁ{h 18 SEB%\J%"R&XA Ipyrimdin

d[l{ AéreB {n%epenﬁentpy se ec%geé) loge%n lel 6alky1 rrheettehry:yezllyq earr?f '

hetc{rgﬁirl' dkéﬁla@ﬂg@ﬁbﬁ&wn)s%:dlél%@ﬂ@ﬂ 9%6%&% ERIF @%&%&)agfl or C1

(1S, 4S) romophen sul fon
6hallgla]écyblls QPQOI@ ly sibnsipatedhwit om,e vhpbre Cpaalkyl, CMhaloalkyl halo, cyano,

th b t
metﬁ I%S&Eg r%’l'(HRJl‘ foruordggtrhggg bgg;g;&ceac: 3 _
%d I% gnafy, ?P(%eglea ma[% hlxeee?ﬂlg}lztg w&n%rtﬁgyoarle r:311:e1:ache(!f tlopr}l le'{rIT;e’cerocyclic ring
Wherélh%§1ﬂ%Bté@d@cmﬁfs%uﬂna\ﬂy)suﬂstﬁhtbmﬁh oPnore halo, hydroxy,

pyrimdin-2 am no) benzoat e -

cya; | dB{%mallql)mrlwal e byt @1 ﬁzbaikdl éhereppsaid Cralkyl or C.
shalfg RS Ra Gl RS S ATRLBRINAR BAER! BofC Stk prion @R

2,2,2-Trifluoro-N nethyl - N-(5 rrethyllsoxazol 4-yl ) acet
amde; 1-[ 1-Methyl-2-(trifluoronmethyl)-1

54, H—do&’ﬁpﬁb&ﬂ@ hco'érdﬂlé etdanoie whél%ﬁi RBand 1 @& H vl e htoh fo which
-(triftl uor omet hyl

theHrP ﬁ%%% Iforsl hatpreeyrlivring, w erw sgiddhetqrogypligring is optionally
|
Subsu(t%&rﬁé}?%%@ﬁ {rhlgﬁ lﬁ%{) oéjo% [%?/' ‘% Ci1 3lheloalk¥llazol 5-yl ] prop-

2-en- -one;

55. A compound according to claim 54, wherein said heterocyclic ring is substituted with a
Cisalkyl.

56. A compound according to claim 55, wherein said Cy.¢alkyl is methyl.

57. A compound according to claim 31 or claim 32, said compound is selected from:
4-(1,2-Dimethyl-1H-imidazol-5-yl)-5-fluoro-N-[3-methoxy-5-
(trifluoromethyl)phenyljpyrimidin-2-amine;

N-~(3,5-Dichlorophenyl)-4-(1,2-dimethyl-1 H-imidazol-5-y1)-5-fluoropyrimidin-2-amine;
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5-Fluoro-4-[ 1-nmethyl-2-(trifluoronethyl)-1
H i m dazol - 5-yl ] pyri m di n-2-am ne;
wd2§o4/0Bruamo- 2- (et hyl sul f onyl ) benzyl ] nor phol i NECT/SBM06/001116
2-[ (4-Bronophenyl )sul fonyl] ethyl nethyl ether;
2-[ (4- Bronmophenyl ) sul fonyl ] et hyl diethyl-am ne;
N- (5- Met hyl -i soxazol -4-yl)-NTtetrahydro-pyran-4-yl)-f
ormam de; WD 2007/ 040440 PCT/ SE2006/ 001116 191
5-Acetyl- | -(tetrahydro-pyran-4-yl)-1 Him dazol e;
(4- {([‘Exl,z-fﬁtmﬁwwﬂalmldmlé{}&) 5-fluoropyrimidin-2-

P&ﬁ‘oe@hah)ﬁ)g{’%?&ﬁ ﬂlg4%l¥elf,|) SH- | m dazol - 4-yl ] - propenone;
uor o-

4-(E I&ﬁmﬁyr- aVEN izl 5 1) Fdrd ]@'{‘Einiﬂtl%@ﬂoﬂ@ AaeyiyllpiPE@RRNON
yl)osrbpnul&?f@nxl}pnmptdén P8R 0- 2H- pyran- 4-yl ) - 1Hi mi dazol -5

U A AL s e

nitryplenylhpyripidin-Aiathiné;n- 4- yI }
daz Ie 2- car bal dehyde

21 d
41 21?5 @@P%’ O ﬁBo‘%ﬁb&f 07 -&% Tfﬂ?j Ylgineregion] -sbearhonyl]-2-
(tr1ﬂlﬂﬁmﬁétﬁ&ﬁy)ﬁﬁén?f]pﬁﬁmﬁ1&9%ﬁﬁ@ﬂy(ﬁgchléﬁew| a | or fornula

as defined’ in" claim31 or claim32. 10 62. A

~FblﬁmNa{éeﬁﬁ%ﬂ@&nylmmmndt-yl&mlfomyﬂnhesﬂhgl -Rsmetbyl- i-étetrahydro-2H-

' . ff t of
pyr AN BB B L ARG i Sh R keSOt 50
5-FassoNi {at-[(%etlwlmbelﬁhﬁrlﬂﬁmtﬁdnﬁjﬂblheﬂyﬁwgphﬁﬂiy@-1 (tetrahydro 2H-
| S

di | t
Py DA e G WP R it P R BLOBRET  af e 31 1 0

Rty MRSt TSN ]

mahMDTZﬁpyranA@d)-AHmdmbﬂ-yh]pymm;d1mmmymochlor1de
s e O A Rl G S ST ey
1-(tERAhR @ROTipl Faved OB Ol H- ﬁﬁldazomtﬁ]pgrhhﬁdlﬁq S8t Wy BR%Bloride;
ai rment and cog nitive |npa|rnent vascular
S-Flngrogiite- @ethammmuarlvyllshlfmé«h}ﬁ foduesmaicmibeantbéa
| d.T
ey ORGP IBL BRSSP DYl oo
-Fnuetoaat{mn?ﬂg«fbng(mhyty&é zﬂA\Ipyfangtoﬂ) @H-%ﬁ@zepyquvqwﬁfohdm 1-
n 0 e | Z | er s sease
yls“&é?ﬁ%@%”@“ﬁl@g‘g ém?lﬁrfé’ﬁ‘f‘l?g K¥idsr al  denenti a
-Fl'ﬁ@fokél MER{at IT @&nah?&%@fﬁgses-ﬁﬂf EH' Lithidazpl- §§§%T¥ (@brpholin-4-

Quam HV di se assocl at

ylsuhf@uylbﬁhebylﬂpmldmirghquwdmhbgldes and derenti a

P SR P L SR Sp T b

yl} a&ﬂlﬁ@pmigu](p}alcﬁﬁlgr}a}ﬁwﬁgn@ﬂé hyﬁr@cﬂﬂ@ﬁep ve anmount of a

f or mul as defined in any one of clains
5- FI&WSQ 4 Hemgthyll {tetighgdrot28-gyran-4-yl)-1 H-imidazol-5-yl]-N-[4-(morpholin-4-

ylmethyl)phenyljpyrimidin-2-amine hydrochloride;
5-Fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-yl]-N-[4-(piperidin-1-
ylcarbonyl)phenyl]pyrimidin-2-amine hydrochloride;
4-(1-Cyclohexyl-2-methyl-1H-imidazol-5-yl)-5-fluoro-N- {4-[(4-methylpiperazin-1-
yl)carbonyl]phenyl}pyrimidin-2-amine hydrochloride;

4-(1-Cyclohexyl-2-methyl- 1 H-imidazol-5-yl)-5-fluoro-N- {4-[(4-methylpiperazin-1-
yDsulfonyl]phenyl} pyrimidin-2-amine hydrochloride;
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30 65. The nethod according to claim64, wherein the

di sease is Al zheiner's Di sease. WD 2007/ 040440
weN/BERGOG6/ 001116 192 66. A net hod of prevenPCDAE2006/001116

and/ or treatnment of predenented states, MId Cognitive

| mpai rment, Age- Associ ated Menory | npairnent,

Age- Rel ated Cognitive Decli b8 Cognitive | npairenment

No Denentia, mld cognitive decline, mld

neurocogni ti ve decline, Late-Life Forgetful ness,
5-Fhrenw Ay 2-innqslay1r In€lntne thy ipipeoigini-4-iy ) el A-ipafezotenyl]-M&6H@ ar 5

epentia .denenti it h. Lewy. bodi es, .Front ot enpor al

mely R Lo U D e e Ry B and
5-Fliop@ 412 -kt e @Sme By BaRiidfh -G B QRahiizA Ny dinaRet S i olidin-1-

rel ated di sorders, C_Ol‘l‘g}tl sing admnistrering to a
yisyomphphenyHpyrimidin 2 rigring Rydsedhdoriste; such preventi on

t t ' I . t t
e e e R e L PR At
(trifthaxbmsth$MphenyHyrivh{di6 Z-ambn iy eddorider  pr e}olari ng a

d of f la.l, h eut.i ca
S-FLRORE Rt e tisdmonyPohehyAd- bbb eyt e rasras 4y - 1
imim%r-sgmpyﬁﬁﬁdaﬁ-z%ﬁﬁ@§§d1(>xﬁ1§ﬁ&’é; nR, R R3 R4, RS,
R6, R7,” "R8 and RO are, unless otherw se specified, as
5-Fhiete-Neld-(mettydsudionsDphenghriri2isetbylef-(teirshydyo-2 Bayrime yhf | H-

inﬁ@?g%}/'%%}{ﬂf%ﬁﬁlgdrig{zﬁglﬁ&%g"imgﬁé% . %5 2 ab le g' ro D' p N \)I<VI {\':1 arFf -
3-(@aF lnbrved{f -nfeetyin L(@t(ahydrb:zﬂ-ﬁ%an-_ﬁ-ﬂ)-E@I{-ihmzbl-f@l]f)%ipicﬂ&lz-
yl}zgllligul);benggnit?ﬂe ﬁ;d?ggﬂlcggde;a pyrimdine of formila ( '
4-(1,2-Dimethyl-1H-imidazol-5-y1)-5-fluoro-N-[4-(morpholin-4-
ylmethyl)phenyl]pyrimidin-2-amine hydrochloride;
4~(1,2-Dimethyl-1H-imidazol-5-y1)-5-fluoro-N- {4-[(4-methylpiperazin-1-
yDsulfonyl]phenyl} pyrimidin-2-amine;
4-(1,2-Dimethyl-1H-imidazol-5-yl)-5-fluoro-N-[4-(piperidin-1-
ylcarbonyl)phenyl]pyrimidin-2-amine hydrochloride;
4-(1,2-Dimethyl-1H-imidazol-5-y1)-5-fluoro-N- {4-[(4-methylpiperazin-1-
yDcarbonyl]phenyl} pyrimidin-2-amine hydrochloride;
4-(1,2-Dimethyl-1H-imidazol-5-yl)-5-fluoro-N- {4-[(4-methylpiperazin-1-
yDmethyl]phenyl}pyrimidin-2-amine hydrochloride;
4~(1,2-Dimethyl-1H-imidazol-5-yl)-5-fluoro-N-{3-[ (4-methylpiperazin-1-
yDcarbonyl]phenyl}pyrimidin-2-amine hydrochloride;
(4-{[4-(1,2-Dimethyl-1H-imidazol-5-yl)-5-fluoropyrimidin-2-yl]amino} phenyl)(pyridin-2-
yDmethanone hydrochloride;

4-({5-Fluoro-4-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-yl]pyrimidin-2-
yl}amino)benzonitrile hydrochloride;

5-Fluoro-4-{2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1H-imidazol-5-y1]-N-[4-(piperazin-1-
ylsulfonyl)phenyl]pyrimidin-2-amine hydrochloride; and
5-Fluoro-N-{4-[(4-methylpiperazin-1-yl)sulfonylJphenyl}-4-[1-(tetrahydro-2 H-pyran-4-
yl)-2-(trifluoromethyl)-1 H-imidazol-5-yl]pyrimidin-2-amine hydrochloride.
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WD 2007/ 040440 PCT/ SE2006/ 001116 193 R8 RO NNH N 2
NNR6 R7 (IV) with a conmpound of fornula (V): R4 Rs /
WQOR2007¥40440 R2 R3 5 M where Y is a di spl aceabPer/gEmog0o1116
and thereafter if necessary: i) converting a conpound
of the formula | into another conpound of the fornula

I; 11) renmoving any proteckt8ng groups; 10 iii)
form ng a pharmaceutically acceptable salt or in vivo
hydr ol ysabl e ester.

58. A compound as defined in claims 31 to 57 for use in therapy.

59. The use according to any one of claims 1 to 30, wherein the disease is Alzheimer’s

Disease.

60. A compound selected from:
2-Chloro-4-(1,2-dimethyl-1H-imidazol-5-y1)-5-fluoropyrimidine;
2-Methyl-4-[(4-methylpiperazin-1-yl)carbonyl]aniline;
4-[(4-Methylpiperazin-1-yl)carbonyl]-3-nitroaniline;
4-[(4-Methylpiperazin-1-yl)carbonyl]-2-(trifluoromethoxy)aniline;
4-[N-Acetyl-N-(tetrahydro-2 H-pyran-4-yl)]amino-5-methylisoxazole;
5-Acetyl-2-methyl-1-(tetrahydro-2 H-pyran-4-~y1)-1H-imidazole;
(2E)-3-Dimethylamino-1-[2-methyl-1-(tetrahydro-2 H-pyran-4-y1)-1 H-imidazol-5-yl]prop-
2-en-1-one;

(27)-3-Dimethylamino-2-fluoro-1-[2-methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-
yl]prop-2-en-1-one;

5-Fluoro-4-[2-methyl- 1-(tetrahydro-2 H-pyran-4-y1)-1 H-imidazol-5-yl]pyrimidin-2-amine;
1-(4-Chloro-2-methoxybenzoyl)-4-methylpiperazine;
1-[4-Bromo-2-(methylsulfonyl)benzoyl]-4-methylpiperazine;
4-(N-Acetyl-N-cyclohexyl)amino-5-methylisoxazole;
5-Acetyl-1-cyclohexyl-2-methyl-1H-imidazole;
(2E)-3-Dimethylamino-1-(1-cyclohexyl-2-methyl-1 H-imidazol-5-yl)prop-2-en-1-one;
(22)-3-Dimethylamino-2-fluoro-1-(1-cyclohexyl-2-methyl-1 H-imidazol-5-yl)prop-2-en-1-
one;

4-(1-Cyclohexyl-2-methyl-1H-imidazol-5-yl)-5-fluoropyrimidin-2-amine;
5-Acetyl-2-methyl-1-(1-methylpiperidin-4-yl)- 1 H-imidazole;
(2E)-3-Dimethylamino-1-[2-methyl-1-(1-methylpiperidin-4-y1)-1 H-imidazol-5-yl]prop-2-
en-1-one;
(22)-3-Dimethylamino-2-fluoro-1-[2-methyl-1-(1-methylpiperidin-4-y1)-1H-imidazol-5-
yl]prop-2-en-1-one;

5-Fluoro-4-[2-methyl-1-(1-methylpiperidin-4-yl)- 1 H-imidazol-5-ylJpyrimidin-2-amine;
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4~(1,2-Dimethyl- 1 H-imidazol-5-yl)-5-fluoropyrimidin-2-amine;
1-(tert-Butoxycarbonyl)-4-(4-bromo-benzenesulfonyl)-piperazine;
5-Acetyl-1-(tetrahydro-2 H-pyran-4-yl)- 2-trifluoromethyl-1H-imidazole;
(2E)-3-Dimethylamino-1-[1-(tetrahydro-2 H-pyran-4-yl)-2-trifluoromethyl- 1 H-imidazol-5-
yljprop-2-en-1-one;

(22)-3-Dimethylamino-2-fluoro-1-[ 1-(tetrahydro-2 H-pyran-4-yl)-2-trifluoromethyl-1H-
imidazol-5-yl]prop-2-en-1-one;

5-Fluoro-4-[1-(tetrahydro-2 H-pyran-4-yl)-2-(trifluoromethyl)-1 H-imidazol-5-yl Jpyrimidin-
2-amine;

4-[2-Methyl-1-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazol-5-yl]pyrimidin-2-amine;
1-[(4-Bromo-2-chlorophenyl)sulfonyl]-4-methylpiperazine;
(3R)-4-[(4-Bromophenylsulfonyl]-3-methylmorpholine;
(15,4S5)-2-[(4-Bromophenyl)sulfonyl]-5-methyl-2,5-diazabicyclo[2.2.1 heptane;

Methyl 4-bromo-2-(trifluoromethoxy)benzoate;

4-Bromo-2-(trifluoromethoxy)benzoic acid;

4-(4-Chloro-2-methylbenzyl)morpholine;

Lithium 4-({5-fluoro-4-[2-methyl-1-(tetrahydro-2H-pyran-4-y1)-1H-imidazol-5-
yllpyrimidin-2-yl}amino)benzoate;

1-(4-Bromo-2-methylbenzoyl)azetidine;

4-Bromo-2-(trifluoromethoxy)benzoic acid;
1-[4-Bromo-2-(trifluoromethoxy)benzoyl|azetidine;
2,2,2-Trifluoro-N-methyl-N-(5-methylisoxazol-4-yl)acetamide;
1-[1-Methyl-2-(trifluoromethyl)- 1 H-imidazol-5-ylJethanone;
(2E)-3-(Dimethylamino)-1-]1-methyl-2-(trifluoromethyl)-1H-imidazol-5-yl]prop-2-en-1-
one;

(2Z)-3-(Dimethylamino)-2-fluoro-1-[1-methyl-2-(trifluoromethyl)-1H-imidazol-5-yl Jprop-
2-en-1-one;
5-Fluoro-4-[1-methyl-2-(trifluoromethyl)-1H-imidazol-5-yl]pyrimidin-2-amine;
4-[4-Bromo-2-(methylsulfonyl)benzyljmorpholine;

2-[(4-Bromophenyl)sulfonyljethyl methyl ether;

2-[(4-Bromophenyl)sulfonyl]ethyl diethyl-amine;
N-(5-Methyl-isoxazol-4-yl)-N-(tetrahydro-pyran-4-yl)-formamide;
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5-Acetyl-1-(tetrahydro-pyran-4-yl)-1H-imidazole;
(E)-3-Dimethylamino-1-[3-(tetrahydro-pyran-4-y1)-3H-imidazol-4-yl]-propenone;
(Z)-3-Dimethylamino-2-fluoro-1-[3-(tetrahydro-pyran-4-yl)-3H-imidazol-4-yl]-propenone;
5-Fluoro-4-[1-(tetrahydro-2H-pyran-4-y1)-1H-imidazol-5-y1]pyrimidin-2-amine; and
5-{5-Fluoro-2-[4-(4-methyl-piperazine- 1 -sulfonyl)-phenylamino]-pyrimid
in-4-yl}-1-~(tetrahydro-pyran-4-yl)-1H-imidazole-2-carbaldehyde.

61. Use of the compounds according to claim 60 in the preparation of a compound of

formula I or formula Ib as defined in claim 31 or claim 32.

62. A pharmaceutical formulation comprising as active ingredient a therapeutically
effective amount of a compound according to any one of claims 31 to 57, in association

with pharmaceutically acceptable excipients, carriers or diluents.

63. Use of a compound according to claims any one of claims 31 to 57, in the manufacture
of a medicament for prevention and/or treatment of predemented states, Mild Cognitive
Impairment, Age-Associated Memory Impairment, Age-Related Cognitive Decline,
Cognitive Impairement No Dementia, mild cognitive decline, mild neurocognitive decline,
Late-Life Forgetfulness, memory impairment and cognitive impairment, vascular
dementia, dementia with Lewy bodies, Frontotemporal dementia and androgenetic alopecia

and Type I and Type II diabetes, diabetic neuropathy and diabetes related disorders.

64. A method of prevention and/or treatment of dementia, Alzheimer’s Disease,
Parkinson’s Disease, Frontotemporal dementia Parkinson’s Type, Parkinson dementia
complex of Guam, HIV dementia, diseases with associated neurofibrillar tangle
pathologies and dementia pugilistica, comprising administrering to a mammal, including
man in need of such prevention and/or treatment, a therapeutically effective amount of a

compound of formula I as defined in any one of claims any one of claims 31 to 57.

65. The method according to claim 64, wherein the disease is Alzheimer’s Disease.
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66. A method of prevention and/or treatment of predemented states, Mild Cognitive
Impairment, Age-Associated Memory Impairment, Age-Related Cognitive Decline,
Cognitive Impairement No Dementia, mild cognitive decline, mild neurocognitive decline,
Late-Life Forgetfulness, memory impairment and cognitive impairment, vascular
dementia, dementia with Lewy bodies, Frontotemporal dementia and androgenetic alopecia
and Type I and Type II diabetes, diabetic neuropathy and diabetes related disorders,
comprising administrering to a mammal, including man in need of such prevention and/or
treatment, a therapeutically effective amount of a compound of formula I as defined in any

one of claims 31 to 57.
67. A process for preparing a compound of formula I, or a pharmaceutically acceptable salt
or an in vivo hydrolysable ester thereof, which process (wherein R', R?, R?, R R, R6, R,

R® and R are, unless otherwise specified, as defined in formula I) comprises of:

a) reaction of a pyrimidine of formula (II):

1)
wherein L is a displaceable group; with an aniline of formula (II):
R4
RS Rl
H,N R’
R3
(1D

or

b) reacting a pyrimidine of formula (IV):
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with a compound of formula (V):

R
RS Rl
Y R’

R3

W)

where Y is a displaceable group;

and thereafter if necessary:

i) converting a compound of the formula I into another compound of the formula I;
ii) removing any protecting groups;

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



