WO 2009/152825PCT/DK2009/050134 Novel Phenylimidazole derivatives as PDE10A enzyme

inhibitors Field of the Invention The present invention provides compounds that are PDE10A enzyme
inhibitors, A HEEE{Eh are useful to treat neurodegenerative and psych%(fﬁénﬁg?)%g?@%specialIy,

the invention provides compounds that are highly selective for PDE10 over other PDE subtypes. The
present invention also provides pharmaceutical compositions comprising compounds of the invention

and methods of thesdiaprfiaeigihsidaing decrPrapveRlsOPE 10YeBHEY i RAmkEMeNd of the

Invention Throughout this application, various publications are referenced in full. The disclosures of
these publications are hereby incorporated by reference into this application to describe more fully the
state of the@d{qaenigh dhiidpvention pertains. 15 The cyclic nucleotides cyclic-adenosine
monophosphate (CAMP) and cyclic-guanosine mono hosphaée%%GMP) function as_ intracellular

second HESBEFRRAS FRGNHARP PV HAATRA ISRt Ak FACBRUIBRIBERID 2R BEMP are

genmeratggopy AdenybANd @R FYoiRRRY G AeJaaRgRI NV AreiGiByriept demfirsnhndigsterases
20 (PDES). Intracellular levels of cAMP and cGMP are controlled bgointracellular signaling, and
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charactg(ipeghway T pRésdlinthGelipAUAIRP FeVIOas ehisaliRRB (ABiP Bb o ditions NeuferRpcrinol.
2000, 21, 103-132). cAMP and cGMP levels in turn contral ac§i_vity of cCAMP- and cGMP-de er&?ent

kinasesGAMROIBEHHP BriterdionsanRes iRAR I bt GRMSE S PERLN G ARARRIIY

subsequeatphagpprylation of proteins and other processes regulate key neuronal functions such as
synaptic transmission, neuronal differentiation and survival. There are 21 phosphodiesterase genes
th&¥ can be divided into 11 gene families. There 30 are ten families of adenylyl cyclases, two of

guanylyBeiskasesr/ndipedneéimieaphodiesterases. PDEs are a class of intracellular enzymes that
regulate levels of cAMP and cGMP via hydrolysis of the cyclic nucleotides intg their respective
oot LT SRICEIAN: TR B PR PR R b DD SRRSO
2009/15825Re THIRACAEIHR0 k34 A&EES @ FordURSIHQALERNRIRSS Gt @ N iBadB TRtRsidh Many
tissues g/vhilel some are more tissue-sPl%:ific. Ph&s{&%&'e_asterase 10A (PDE10A) is a dual-specificity

phosph8&RSiba&Rlst e AR ATEBH AR S EGP RGNS (Loughney, K. et al.
Gepe 1999, 234, 109-117; Fujishige, K. etal. Fur. J Biochem. 1999, 266, 1118-1127 and Soderling, S.

O e ol o R ATl Arerosd  enauore
Comm. H9@photpdaleSoGMR) Seegtsn e ielrat Blaliny iidesdartds s2ikrageglidingd®) vast
array of processes in neurons. Intracellular cAMP and ¢cGMP are generated by adenyl
and guanyl cyclases, and are degraded by cyclic nucleotide phosphodiesterases
20  (PDEs). Intracellular levels of cAMP and cGMP are controlied by intracellular signaling,
and stimulation/repression of adenyl and guanyl cyclases in response to GPCR
activation is a well characterized way of controlling cyclic nucleotide concentrations
(Antoni, F.A. Front. Neuroendocrinol. 2000, 21, 103-132). cAMP and cGMP levels in
turn control activity of cAMP- and cGMP-dependent kinases as well as other proteins
25  with cyclic nucieotide response elements, which through subsequent phosphorylation of
proteins and other processes regulate key neuronal functions such as synaptic

transmission, neuronal differentiation and survival.

There are 21 phosphodiesterase genes that can be divided into 11 gene families. There
30 are ten families of adenylyl cyclases, two of guanyiyl cyclases, and eleven of
phosphodiesterases. PDEs are a class of intracellular enzymes that regulate levels of
cAMP and cGMP via hydrolysis of the cyclic nucleotides into their respective nuclectide
monophosphates. Some PDEs degrade cAMP, some cGMP and some both. Most



Mouse PDE10A is the first identified member of the PDE10 family of phosphodiesterases (Fujishige,
K. et at J. Biol. Chem. 1999, 274, 18438-18445 and Loughney, K. et at Gene 1999, 234, 109-117) and
N-terminal@&i%@%/ﬁ%ﬁ?s of both 15 the rat and hujnan genes have been F&éﬂﬂﬁ{@g(}aﬂg@% J. etal.
Biochem. Biophys. Res. Comm. 1999, 261, 551-557 and Fujishige, K. et at Fur. J. Biochem. 1999,
266, 1118- 1127). There is a high degree of homology across species. PDE10A is uniquely localized in

mammasreiakyedoaoiigesirEaamilaesRIBNAHOMRDE 18IS hiohle exnIesses wiastiscrngd Arain
(Fujishige, K. et at Fur J Bjochem. 1999, 266, 1118- 20 1127; Soderling, S. etal. Proc. Natl. Acad. Sci.

1999, 9BFBHESHTERROUghney, K. et al. Gene 1999, 234,109-117). These studies indicate that
within the brain, PDE10 expression is highest in the striatum (caudate and putamen), n. accumbens

and olfactory tubercle. More recen nalysis has been de of the expression pattern in rodent
orain of ORRBARANATSR LN DL CRRIA G SRR OLE o GO PR D RS, A SBE10m
pragein Qerstiti bbts . calPNEliamPlare - BRFRACE Denitmpgen & aspkodicstrrasetpad e altly and
Disease’, Poytq, Portugal, Dec. 5-7, 2001). PDE10A is es t hi Is by the medium spiny
neurong %91415&0 m&%%défe %@(e%%{r th‘é ﬁeéz%%nf%lﬁaﬁaqﬁé%?fe%@/ Wé’@ro s of the
30 olfacspry/tubersievdinese aonsiiutesde ase i Meys| RDEHAAYRIgHmErMSHIrbessal Kay role
in the cgrtical-basal gapglia-thalamocortical loop, integrating cqpvergent cortica lamic input, and
cening i SPHEU TR LR AR Dy TRet BT R b TN ER b Feurons:
the Di cRissfexpresHughid.dseamicewO 2099/158825BC-HHK 2009068184 T receptaers @dithe D2
class expressing D, pamij C rs. The DI class of neurons is part of the 'direct’ striatel output
pj way® Wi ré&%’%ﬁ%gr{gig%%ilitate behavioral responses. The 02 class of neurons is part of
the 'indirect striatel output pathway, which functions to suppress behavioral responses that compete
with those 5 being fagilitated by the 'direct’ pathway, These competing path ct like the brake
and acc@el%vgiﬁ)r Eh%i&?n tife st’?ﬁplgérts\;ie\%%ﬂﬁ%ﬁy&/e@eﬁﬁﬁcgve er%t% Pﬁﬁﬁi@n EHi%'ibfalseofiesuIts.
from ovphogtivietthesvedirgatjishibeal. whertas SiotsSheorern 98, irdikonda3ssu8446 and
Huntington's disease represent over-activity of irect path . PDE10A.regulation of cAMP and/or
COMP SGHSHE T T AP Bt Sttt of O30 thobE TS 1 o P g e
carfico/thal amieapudiinim thends NatvaiibermoeeiREE(OAermybedayoRiedhethebieghiasioRasf GABA
release jn the s ntig i lobus pallidus (Seeger, T.F. et at.Brain R ch,.20 85,
15150 e o FR Rt AR AP Bt h HAkO s, S hrenia.
Since thief 2950 $hdppamine High edepites avtalgomisiodiasbeess thpeantasstBDIE 1A ciosisieatment
and all effective antipsychotig drugs antagonise 0 tors.. The e s of 02 are likely ta
eciatdE IR Gy Y PR L G W S 1 Lo B AraElo b SIS, SR these
areas resgiveste dansesttdopacinengid F2@ghigiectiGnsfaad Bave/tiissthenge088prassion 10FH2
recepto onradi, €. and Heckers, S. Society of Biologigal.P iatry, 50,,729-742), Dopamine
Oggece togrﬁg%%agﬁf 'i'@ar(g t%?gzcre ge'%"gp\ ‘Ijév‘%)é ﬂ\%ﬁ%’%ﬁ?ﬁﬁfe It IS @%riégggé A dl%)h
adenylate aliclaseenh@88ori Hhd(8id 15 a doraperndntiefDRdicatal g Sty The. bkabaBiBk IOW.
Nature %?(S:lészsgegh?’%&f%gggsqdiy e }f(str‘loé'tSFnat(‘t]:gHr a%ognd putamen), n. accumbens and

olfactory tubercle. More recently, an analysis has been made of the expression pattern

in rodent brain of PDE10A mRNA (Seeger, T.F. ef al. Abst. Soc. Neurosci. 2000, 26,

25 345.10) and PDE10A protein (Menniti, F.S. et al. William Harvey Research Conference

'Phosphodiesterase in Health and Disease’, Porto, Portugal, Dec. 5-7, 2001).

PDE10A is expressed at high levels by the medium spiny neurons (MSN) of the
caudate nucleus, the accumbens nuclteus and the corresponding neurons of the
30 olfactory tubercle. These constitute the core of the basal ganglia system. The MSN has
a key role in the cortical-basal ganglia-thalamocortical ioop, integrating convergent
cortical/thalamic input, and sending this integrated information back to the cortex. MSN
express iwo functional classes of neurons: the D¢ class expressing D4 dopamine



25 Receptors and Signal Transduction 2004, 24, 165-205). Conversely, D2 receptor antagonism
effectively increases CAMP levels, and this effect could be mimicked by inhibition of cAMP degrading

phosphod@’&&‘!ﬁ@é?ﬁﬁst of the 21 phosphodiestgrase genes are widely %&B%&%O&/ PPérore

inhibition is 30 likely to have side effects. Because PDE10A, in this context, has the desired
expression profile with high and relatively specific expression in neurons in striatum, n. accumbens

and olf %@Mtw%ﬁ@tﬁ@@%é@@&%ﬁggy dopavarriieassiordarie(?, reesstor aalaeagism
and therefore have antipsychotic effects. WO 2009/152825PCT/01C2009/050134 4 While PDE10A

inhibitid i9@5tpektdirto Wipst Grialad sl RN WRIENt Ritpi e TuRGteRS 18 HAGL R Sitferent

profile. FapAioracentgidimesionpling, caayzonenisiepislas eAMRINeyeirfirdcetatidadroatsit
Receptors and Signal Transduction 2004, 5 24, 165-205), wherefore interference with g@%ggough

PDE10RAHSHoWRISY {eBEiRRR I HRRIETRREP AYARr ot ERSROR TR JHRlSOTRA &Y

thrgughyai seraimested g tRAY dREUEHIRWISY. Of loe & xoaRysiinig dsldpafteats e aie seekawith
strong D2 antagonism. Conversely, PDE10A inhibition may have some effects not seen with D2
receptof AR BGFIRIABBEL GRlis ﬁh@%ﬁﬁ?@%‘&é& 1o E&B%@&B?éggﬁm%ﬂ‘?a%‘r oS

(Seegetidefuetad BAIRIRSIRVICACENOB 0 Bhe Lih3ilE). (Sitteedy] ebenias ageaissnreadsrient
stimulation of adenylate cycI%se and resulting increase in CAMP levels, PDE 0A 'thigitio;%is likely to
also halt SRRISTH AUTIAE BHRIDIRSY G6HaRe FSRLRy e DRARS A RINGRH TR HRDHG MeAase

cAME i@%ﬂgﬁehuw@mmi@}s@b@wqﬁd/m i@?ﬁ@?%igﬁ%ﬂd@vﬁtﬁﬁmﬁdﬂ” : Eﬁbamimangwsmecificity
15 phosphodiesterase. cGMP activates a number. of target protein in cells like cAMP an jnteracts
il et A R SRR D g i
antagorpsmtsrpastane trereiaredzss patipsythedciaifens, begtnatiprofie Gigbrdifteefrsunithahe
observed with classical 02 receptor antagonists, 20 Th E10A inhibitor_papavering js sh to be
active iﬁ%@@%'%rﬂlﬁ@cﬁ%‘ﬁcﬁg Hélg%gﬁg%t:ﬁgtﬁ e 5?é'l7eﬁ%@%ﬁ’écé’o'?@é?’D%\é{l%ceptor
antagonjgghedaneridol in rats, but did not cause catalepsy on its own (WO 03/093499). Papaverine

reduced hyperactivity in rats induced by PCP, while reduction of amphetamine induced hyperactivity
was insignificant (WO 03/093499). These models suggest that PDE10A 25 inhibition has the classic

antipsychesisrhiple minddbapwe wiatbgornpede d dipasthbhsbicirctinsiteaatieons oNKHIBAPB48% further

discloses the use of g%_lﬁ,ctive PDE10 inlﬂbitors for the treatment of associatecétgeurologctand.

psychia |E‘Eﬁs§ﬁer§. r%he%%?@?‘ﬁ?) %)Aqﬁﬁﬂ;ﬁforﬂg%%g@u@&?ro%ﬁ:eﬁ SndlRALT Eridfts in

attentiopal/sabsiaiftregtinsatsabdifeffethidEantipshetstisclrd§ = riadomk< Wr6k ddpsonsodéle

suggests_that 30PDEL0A ighipition might alleviate cognitive, deficits associated yith schizophrenia. -
Seess st | s

WO 20 I K606 S P LR S B RE Yo SHEMBRHIALE e Besl AN An the
PDE10Adabhibivesssaddeoifeasent tonentien siocdditeske tnredeasissiid théreatisgsi dapetyiobagsociated

neyropsychiatric conditjons involving the basal ganglia .such eurologjcal sychiatric disorders,
schizop F@?ﬂg,'%ﬁolgpéisﬁa@r, hﬁs%‘i%%@%%ﬁn Lﬁ’g%/%sgl’gor eﬁ% é‘ﬁ%er%é’ ‘iﬁé{@rﬁd’%ﬁéyaﬁav%nt e
benefit ¢faudiapossesshgistwarfiebisiogiatfcBsyoiatty ard(kodified 26ithi4he cubepathierapi®s on
the market. Furthermore' re(?e t publications (W, %0%3%'2051,{ , WOIEOO 012485, Cantinsetqal,
Bioorga’FﬁE%?mreaﬁm}f@hgﬁ] éit:é?L T @(ﬁf;;; 869- §7‘§) &gﬁ% ¥ HaPPDE DA D iBitors
may be thsefigtfaideentatent pfiobe dithibhtidmoasid shiiidepeadgurdiabefed; signalling (Stoof, J.
C.; Kebabian J. W. Nature 1981, 294, 366-368 and Neve, K. A. ef al. Journal of
25 Receptors and Signal Transduction 2004, 24, 165-205). Conversely, Dz receptor
antagonism effectively increases cAMP levels, and this effect could be mimicked by
inhibition of cAMP degrading phosphodiesterases.

Most of the 21 phosphodiesterase genes are widely expressed; therefore inhibition is
30 likely to have side effects. Because PDE10A, in this coniext, has the desired
expression profile with high and relatively specific expression in neurons in striatum, n.
accumbens and olfactory tubercle, PDE10A inhibition is likely to have effects similar to

D, receptor antagonism and therefore have antipsychotic effects.



With respect to inhibitors of PDE10A, EP 1250923 discloses the use of selective PDE10 inhibitors in
general, and papaverine in particular, for the treatment of certain neurologic and psychiatric disorders.
15 WO 05 &S0 ses benzodiazepine sterepspecific compounds a¥ ﬁﬂﬁff‘{%ﬂé’@ﬁ{”“
phosphodiesterase, especially types 2 and 4, and the prevention and treatment of pathologies
involving a central and/or peripheral disorder. WO 02/88096 discloses benzodiazepine derivatives and
their uses as inhibitors of phosphodiesterase, 20 especially type 4 in the therapeutic field. WO
04/41258 discloses benzodiazepinone derivatives and their uses as inhibitors of phosphodiesterase,

especialy & D! inaikijetie racHfdR At RO ERMBIACS RIRIVAIRENIS thRvedt BHENt

disclosqsbag,BBiEaArsPHE 0 dirére RS 1?9&@%_\4\6&%@2558- SR 'V\'%/lcé
guinazolines and |so?umollnes that serve as PDE10 inhibitors are disclosed in 05/82883. WO

06/1104%°8196R 6T BN YR dq fin £ oin e/ A R SHUT RARRY Rl Sé Wifal S¥IEULHh AR s of
PDE10.445 288558820/ 3 dlisrlpsemittastiniad Wﬁ@@ﬂmﬁoﬂg@ﬁﬂylm@{@l&v%rﬂf)ﬁwﬁaﬁﬁ%ﬂiﬂe and

isoquinoline that serve as effective phosphodiesterase 30 (PDE) inhibitors. In particular, US

2005018802t8vi@aEdHaliR £8lpbiRas, diFfeh a e daaRmse iFaBREID 8 PONElib oAl US

200600{1&%@6’@%@%9@@{0%@%%% Houinpzolnmang seauelinedhataereas @f{ﬁc_tive
phosphodiesterase (PDE) inhibitors. US 20060019975 alsq relates to compounds that are selective

WO 20697989 425pHeankititofesn 8B ainibiidks! BAPDERBION s iR 59 aR Sidee!s (iRt sRTE

derivativagapinhibiptsob rERINISH e siRse Ay pe di9dosiedsgatmentf m&ﬁ’ilﬂ% i%ﬁﬁﬂa@@i%@log ical
syndromes. 5SHowever, these disclosures do not pertain to the com?ounds of the invention, which are

sthftturSIFARERHEANS ER§SSthe klowFPBIE BRI BRSRRENICS: 82 Blpald8biRRtRePPatents

2007, 1fadéptokoShonnshvhisad ayesamuibash SupddnyaeinyemeEs pdediahipetivrasd selective
PDE10A enzyme inhibitors. 10The compounds

2-(5-PhEAYH HeVRigaZoRE |iheimhiRitipania ielvoith 25miH8Ye LteRs fgfishimio [BuaseRir g) and
2-(5-Phagynidminrigeag!- yEsuRmyhmsionadiHbenaaipnidersie d cARReQiIstNs N8R A GAL £1<00)

appear in the chemical libraries of Scientific Exchange, Inc. and Zelinsky. Institute of Organjc

Chemish§, rB¥peeiRRIyi but1Essse neeMbgideVesia Sipesr b Pal8hedh Ribid SPRSEENpounds
aresbothyhagisaiaipadsem bENFoRetRLIRe BreseRbavenia el hedtemnauie akiheAnPniag may

offer alternatjves to current marketed treatments for neurodegenerative and/o%?%/chiat_ric disarders,
t

which aReSRoEsfieaGoeNHTm FaldntSIIRahts RRIRVRRaINE SHUIdSIONafd Rire Inapibas &

- treatmefikeumaief erbreniomihg ofigetive phthamiesrnbrisspsidraisite pibyide shsepounds
- that are selective PDE10A en,zgym\? inhibitors, A further gbjective of |!Lj%e present disclosure is to provide
REVIY TR

compouids iRIeTE R IghEH LRCRTN ST AREH <R isif P SRMEABIRASAIS Ry and/or

bioavailability compared to prior art compounds.

20 The PDE10A inhibitor papaverine is shown to be active in several antipsychotic
models. Papaverine potentiated the cataleptic effect of the D, receptor antagonist
haloperidol in rats, but did not cause catalepsy on its own (WO 03/093499). Papaverine
reduced hyperactivity in rats induced by PCP, while reduction of amphetamine induced
hyperactivity was insignificant (WO 03/093499). These models suggest that PDE10A

25  inhibition has the classic antipsychotic potential that would be expected from theoretical
considerations. WO 03/093499 further discloses the use of selective PDE10 inhibitors
for the treatment of associated neurologic and psychiatric disorders. Furthermore,
PDE10A inhibition reverses subchronic PCP-induced deficits in attentional set-shifting
in rats (Rodefer ef al. Eur. J. Neurosci. 2005, 4, 1070-1076). This model suggests that

30 PDE10A inhibition might alleviate cognitive deficits associated with schizophrenia.

The tissue distribution of PDE10A indicates that PDE10A inhibitors can be used to
raise levels of cAMP and/or ¢cGMP within cells that express the PDE10 enzyme,



- 30Another objective of the disclosure is to provide an effective treatment, in particular long- term
treatment, of a human patient, without causing the side effects typically associated with current
therapies SfhElBIeHieal and psychiatric disorders. WO 2009/152825PCHU3{BBHYRBYI34 Further
objectives of the disclosure will become apparent Upon reading the present specification. Accordingly,
in one aspect, there is provided compounds of formula!: 5 HET-L wherein HET is a heteroaromatic

group Oégﬁé%%ﬂQ'r@R@%%i@ﬂéf%rﬁgﬂs‘é QH@%%%@%%E%? WOPTRD PRRAE Nifbitdrt brcaee N or

C, and wherein HET may optionally be substituted with up to three substituents R7, R8 and R9
individuBlIgssele defdan Hyveult eharpfeischbes Nrefublbychieribttad cveriply antl Bsarted ano:

halo(Clre@igegialies SBIRIBMEIRIoRIMGE AR A5ReTb Alos e TEaBh GG alkamasuch
as 15 methoxy, dimethoxy, ethoxy, methoxy-ethoxy and ethoxy-methoxy, and C1-C6 hydroxyalkyl
such asRSVRTCHDOHISEFPIFn @i OBBIRAES PIRAIRRHASAPHORRSESSIYR FARBILENR 1[G rERY
-S6H25 76 b fike, Gid- g rVvEIHE DdneRE o Splededdianiwahied iy isrehassmeiyl.
ethyl, 1-propyl, 2-propyl, isobutyl; 01- 06 alkyl(C3-C8)cycloalkyl Such as cyclopropylmethyl; 01-06
hydroxy2liRy2 8tRHAUShdHo X8Ry WMW@G%M@%G arylalkyl such as benzyl and
4-chlorobenzyl; and C1-C6 alkyl-heterocycioalkyl such as tetrahydropyran-4-yl-methyl and

2-morpholin4-yl-ethyl, 8 R2-R6 are each selected indegendentl from H; C1-C6 alkoxy such as
methox V- UEiEaRIGe ToeRM Rubheakirnsr 6HRP05/120514, WO 2005012485, Cantin et al,

Bicorganic & Medicinal Chemistry Letters 17 (2007} 2869-2873) suggest that PDE10A
10 inhibitors may be useful for treatment of obesity and non-insulin dependent diabetes.

With respect to inhibitors of PDE10A, EP 1250923 discloses the use of selective
PDE10 inhibitors in general, and papaverine in particular, for the treatment of certain
neurologic and psychiatric disorders.
15
WO 05/113517 discloses benzodiazepine stereospecific compounds as inhibitors of
phosphodiesterase, especially types 2 and 4, and the prevention and treatment of
‘ pathologies involving a central and/or peripheral disorder. WO 02/88096 discloses
benzodiazepine derivatives and their uses as inhibitors of phosphodiesterase,
20  especially type 4 in the therapeutic field. WO 04/41258 discloses benzodiazepinone
derivatives and their uses as inhibitors of phosphodiesterase, especially type 2 in the
therapeultic field.

Pyrrolodihydroisoquinolines and variants thereof are disciosed as inhibitors of PDE10 in
25 WO 05/03128 and WO 05/02579. Piperidinyl-substituted quinazolines and
isoquinolines that serve as PDE10 inhibitors are disclosed in WO 05/82883. WO
06/11040 discloses substituted guinazoline and isoquinoline compounds that serve as
inhibitors of PDE10. US 20050182079 discloses substituted tetrahydroisoguinolinyl
derivatives of quinazoline and isoquinoline that serve as effective phosphodiesterase
30 (PDE) inhibitors. In particular, US 20050182079 relates to said compounds, which are
selective inhibitors of PDE10. Analogously, US 20060018975 discioses piperidine
derivatives of quinazoline and isoquinoline that serve as effective phosphodiesterase
(PDE) inhibitors. US 20060018975 also relates to compou‘nd's that are selective



and tautomers and pharmaceutically acceptable acid addition salts thereof, and polymorphic forms
thereof, wit ﬁ}@r ngso that the compound is not

2-(5-Pheny1- |m|c}§Z(ﬁ§2-ylmethylsuIfanyl)-lH-b zoimidazole or PCT/BK2009/650134
2-(5-Phenyl-lH-imidazol-2-ylsuIfanylmethyl)-lH-bﬁzoimidazole. In a particular embodiment, the
disclosure relates to a compound of formula Tin the form of a single tautomer or a polymorph. In

separatejstitasimentOEYT disgossreptrsompaurd of fonmyla! @e?ﬁ)%ﬁ%%%'amo%‘gf%??egﬁc

compounds disclosed in the Experimental Section herein. The disclosure turt eragrd

compouRd SFRERAIREIP 8PS PitRfmatéutealyRr céinabrentidaiddisyatsattitheted, fneussasaal
medicamgnionesg aspect, there is provided a compound as defined above as a medicament. In
another embodiment, the present disclosure provides a pharmaceutical composition comprising a
therapeutically effective amount of a compound of formula 1 and a pharmaceutically acceptable
carrier, d{u@Ri/er axept |S4pLoVi rraceutical compasitjon
comprising a ther’gﬁlﬁ%ﬁgﬁﬁf %&ﬁéﬁgg ﬁgﬁ%g‘g g'fgg%tﬁéol%ﬁ?ﬁg%@ Pﬁé)@%‘@o%’%‘?}t%%? fiso,

and one%F%W@%W@é@ﬁié&ll@ﬁﬁc‘éﬁoiﬁ@l&@émr?,[éﬁd@ntsfﬁhiﬂoexc{kfmimlter,TheaﬂiwIOEM}:%fﬂrther
providesOpuseyeFa e et foriads ofse phafmaegeEAll Aecellale acd sddion sl

thereof, for the preparation of a medicament for the treatment of a neurodegeﬁgpatl%%q p?éﬂ/ Ratric
disorder M8 S R e P ik ACiNgrang sriorie REBISAfenzympdunitiasrdefined above but without
proviso, in the manufacture of a medicament for the treatment of a neurodegenerative or psychiatric
disarder, alone or in combination with one or more neuroleptic agents such as sertindole, olanzapine,

risperidoHee GEEHRPHRE Safiiinan 8T8/ hbiaiiean R apridy kulmsittnt-hbdrasnstaniolheam the
g uepH ! P G il i
neurodegep@igjiverdisorges ipsedectad from t 9-%%9%5%.@9,.8;, 5!56_@1%%@ {??]%ﬁ];rBE ;iggn arct

dementia, alcohglic dementia or other drug-related dementia, dementia asso \nial

tumors GFEEIBPRIARRI I AenTRpais EY BRI RRP V- BilrEl ngrprsadisetise oh&taikinsisriisease,or

AIDS-relipshepnentiRa Sedriwe; ie~disorder:. nast-tr | ess.djsorder;, mental retardation;
a learning disorder, for eﬂﬁaémple ré%m% gﬁé%@c?éﬂgr{ﬁta‘%%egrﬁa | dl‘sgorg e?%?{gydig%%g%‘f itfdt

expressidn;RitEEmRs R8It Hpar #rrRagrdisohae drpagpuelstesticogmtivededineiante both
thegsychigm@ﬁg@@rggﬁqi?ﬂ-@e@fdgg gpmét‘tﬁ.@gngggggﬁ{%Wg of schizophrenia, for example of the

paranoid, disorganized, catatonic, undifferentiated, or residual type; schizophreniform disorder;
schizoaffective disorder, for example of the delusional type or the depressive type; delusional disorder;

bipolar diserdemfsexanepltbinaiantidiserder da isouder, and eyclothvmic disorder;
substang)e-inducggif psychotic disorderl, for exa%%%p%ééﬁéﬁ%ﬂé%%eé%%ﬁaﬁ Feaar%ﬁ%@ﬁﬁ‘ﬁ%,
cannabiTcHEXRE aRsNRbTR N MpRIBRKE it lise rlssacyetitiheaperaonalificdisotdenof he

paranoig aReIAKhRAANRI RRIHET D M SERIZRIARG o iy A0or aspect, there is provided

a
thg use of a compound as defined above but without proviso, & manutact grbtf a medicament for
th O[reatment of a drug addiction in a mammal, including a human, such as an alcohol, amphetamine,
cocaine, or opiate addiction. Furthermore, in yet another embodiment, the present disclosure provides
a method of treating a subject suffering from a neurodegenerative disorder, comprising administering
to the s%mmé?gﬂé%ﬁ%’lﬁ@@ﬁéctive amount of a compound of formula I. In a still further

embodiment:{be;AresaRysGlaNIE IRVIdE S, A MReH 8l IRANg,2 sibisgt suffering from a
PDE10A enzyme inhibitors.
25

A further objective of the present disclosure is to provide compounds which have such

activity, and which have improved solubiiity, metabolic stability and/or bicavailability
compared to prior art compounds.

30 Another objective of the disclosure is to provide an effective treatment, in particular long-

term treatment, of @ human patient, without causing the side effects typically associated
with current therapies for neurological and psychiatric disorders.



psychiatric disorder, comprising administering to the subject a therapeutically effective amount of a
compoundwpffesmutad:dn another embodiment, the present disclosure prqy&gﬁléwgmgpf treating a
subject suffering from a drug addiction, such as aryalcohol, amphetamine, cocaine, or opiate addiction.
WO 2009/152825PCT/D K2009/050134 Detailed Description of the Invention Definition of
Substitutents  As used in the context of the present invention, the terms "halo’ and "halogen™ are
used Sinterbhartgeaity anidddfetdmftueiiiecchiomrerdoraminecediieding réhetterm "C1-C6 alkyl" refers
toa 5”@98&%3@9( branched saturated hydrocarbon having from one to six carbon atoms, inclusive.
Examples oTj such groups include, but are not limited to, methyl, ethyl, 1-propyl, 2-propyl, 1-butyl,
2-butyl, 2-methyl-2-propyl, 10 2-methyl-1-butyl, and n-hexyl. The expression "Ci-C6 hydroxyalkyl"
refers (@ & &G 2i0d:rnp-asdefioed,aRoy EwirR s stbsiitigd with one hydroxy group. The term
"halo(CI-C6)alkyl" refers to a C1-C6 alkyl group as defined above which is substituted with up to three
halogen atoms, such as trifluoromethyl. 15The expression &31-C6 alkoxy" refers to a straight-chain or
branched saturated alkoxy group having from one &six carbon atgms, inclusive, with the open
valency on the oxygen. Examples of such groups include

nbutoxy, 2-methyl-pentoxy and n-hexyloxy. 20The term
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, ¢
alkyl(C3-C8)cycloalkyl" refers to a EET8-¢ey d above which is substituted with a
straight-chain or branched Ci-C6 alkyl. Examplegyefsuch groups include, but are not limited to,
cyclopropylmethyl. 25 The term "heterocycloalkyd" referS'to a four to eight membered ring containing
carhon atoms and up to three N, O or S atoms%rovided that théﬂour to eight membered ring does not
contain adjacent O or adjacent S atoms. The open valency is on either the heteroatom or carbon atom.
Examples of such groups include, but are not limited to, 30 azetidinyl, oxetanyl, piperazinyl,
morphotiigrehiohefpkoknYEieie frorfuiizepenipn. Théormmzhljdroridistecotyriodikyl" 4eféitradera
heteroc kyl as defined above which is substituted with one hydroxy group. The term "C1-C6
alkyl-heterocycloalkyl" refers to a heterocycloalkyl as defined above which is substituted with a C1-C6
alkyl group, WO 2009/152825PCT/0K2009/050134 '

glgoctyl. The expression "C1-C6

/Y\ Y

@i
Y z

\Y/

L

10 | . I
wherein Y can be N or CH, Z can be N or C, and wherein HET may optionally be
substituted with up to three substituents R7, R8 and RS individually selected from H;
C4-Ce alkyl such as Me; halogen such as chlorine and bromine; cyano; halo{C;-Cg)alkyl
such as trifluoromethyl; aryl such as phenyi: alkoxy, preferably C4-Cs atkoxy, such as

15 methoxy, dimethoxy, ethoxy, methoxy-ethoxy and ethoxy-methoxy, and C-Cs
hydroxyalkyl such as CH>CH:OH, and wherein * denotes the attachment point,

-L- is a linker selected from -8-CHo-, -CH3-S-, -CH3-CHy- or -CH=CH-,

20 R1is selected from H; C4-Cg alkyl such as methyl, ethyl, 1-propyl, 2-propyl, isobutyl; C;-
Cs alkyl{Cs-Cg)cycloalkyl  such as cyclopropyimethyl; C:-Cg hydroxyalkyl such as
hydroxyethyl; CH,CN; CH2C(O)NHz; C4-Ce arylalkyl such as benzyl and 4-chiorobenzy!;
and C+-Ce alkyl-heterocycioalkyl such as tetrahydropyran-4-yl-methyl and 2-morpholin-
4-yl-ethyl;

25



10 Examples of such groups include, but are not limited to, tetrahydropyran-4-y1 e hyl and
2-morpholin-4-yl-ethyl. The term "aryl" refers to acﬁphenyl ring, optionally substituted with halogen,
C1-C6 alkyl, 5C1-Ca alkoxy or halo(CI-C6)alkyl as defined above. Examples of such groups include,

but are oté\iégited to, phenyl and 4-chlorophenyl., The term "C1-C6arylalkyl" refers to an aryl as
defined GoRte i s B L R S PRGN b A E PG GBI, BE DB mch
groupstinfiade, Sutiaes npidisndedueribenzyl and 4-chlorobenzyl. Additionally, the present invention
further provides certain embodiments of the invention, which are described below. 15In one

embodiment of the invention, HET is a heteroaromatic group of formula Il containing 2 nitrogen atoms.

In anothaH erabegimest ahthephygntiosutitieliyis adaelssiaomadie asadRiohfosanya haeynining 3
nitrogen atoms. In yet another embodg}qmg}nt of the invention, HET is a heteroaromatic group of formula
i

Il contRRRE 2 MHGIRRRHIE S ET iS5 FPUBR, EHstIParROMPHR R difhg tete R &tic
groupsjiBain ZenatasyiReptag hmendreiotinidaAll20098 528 25BIHEAYI08 et d kdnoayfurther

embodiment, the heteroaromatic group HET is substituted with one substituent R7 selected from H;
C1-C6 %Hﬂiﬁ@d&?%%‘éﬁlﬁ ShZRIFUA%ARIR-as chiorine or bromine: cyano; halo(Ci-C6)alkyl such as
trifluoromethyl; aryl such as phenyl; and CIC8 hydroxyalkyl such as CH2CH2OH. In another
embodiment, HET is substituted with 5 two substituents R7 and R8 individually selected from H;
C1-C6 ik patitiyiasembrrijrenalbe dicierir: A8 ERTOMASBRIIBIA T OCHAA S ThiEb (BT 6)alkyl such as

trifluorospetBidghsvslishas she Biyanstshl-C6 hydroxyalkyl such as CH2CH20H. In a further
embodiment, HET is substituted with three substituents R7, R8 and R9 individually selected from H;

C1-C6 alkyl such as methyl; halogen such as chlorine or bromine;
In separate embodiments of the disclosure, the compound of formula | is seiected

among the specific compounds disclosed in the Experimental Section herein.

The disclosure further provides a compound of formula |, or a pharmaceutically

acceptable acid addition salt thereof, for use as a medicament.

In one aspect, there is provided a compound as defined above as a medicament.

In another embodiment, the present disclosure provides a pharmaceutical composition

comprising a therapeutically effective amount of a compound of formula | and a

pharmaceutically acceptable carrier, diluent or excipient.

In another aspect, there is provided a pharmaceutical composition comprising a therapeutically
. effective amount of a compound as defined above but without proviso, and one or more

pharmaceutically acceptable carriers, diluents and excipients.

The disclosure further provides the use of a compound of formeuial ora
pharmaceutically acceptable acid addition salt thereof, for the preparation of a

medicament for the treatment of a neurodegenerative or psychiatric disorder.



10cyano; halo(Ci-C6)alkyl such as trifluoromethyl; aryl such as phenyl; and C1-C6 hydroxyalkyl such
as CH2CH20H. In a specific embodiment, R7,8R8 and R9 are all hydrogen. In a different
embodiment, at least one of R7, R8 and R9 is CI-C8 alkyl such as methyl. In a further embodiment, at
15 least one of R7, R8 and R9 is halogen such as chlorine or bromine. Specific embodiments of the
compound for whichtihedd&T taticabisdésiviad arefivesmhelow .2 Qbfiacé pecificernitboinyent st BTl
imidazo[1,2-a]pyrimidipe, In a second. Ifi bodim is [1,2,4]tr I}(g!al7 - idipe. In a
third specific é%n%g%ﬁr%%ﬁ ﬁ%Tais%‘r%%&iagz%%ﬂgiﬁ%yﬁ%nﬁ%@%ﬁrtéﬁ,ém Téagé)nb B?r%qé]%ﬁy%é% is
imidazo [4,5- piytimatdindidorddiftiaiopecificie mbobimeitnHEN iopyraz olsiis S alpyedimteapedsixth
specific embodiment, HET. | 2, i 1.5 imidine. enth.: Hic 25 gmg%igpent,
HET is [1,2,4]?%%@&%[?%&%&%@%@?@% ﬁ.aﬁ%pi‘ég@i ic %@%ﬁ%n?%@ﬁ% '? % "
[1,2,4] TriazolofibBaaipyr aiimesitoarotner spaetiarémbansienth sl EFusIdepaNiatv [ SEjpyHmidine.
In another specific embedimpnt e, s i Aisiazolglt ralidne fscarhanilfiendn apoibars 30

specific emboalmenf, H -methyl-1H-benzoimidazole. In another specific embodiment, HET is
1-phenyl-1H-banabiriid deotenieanstiéhaspatific-Enaedinsien e islementia associated with

2-(6-chioro-bepgapmidazoldneht dhaneldnanatbshspealinembodtaenlatl Wi Huningion's
5,7-dimethyl-[1,2,4]triazolo[1,5-a] pyridine. In another sigﬁeuflc embodiment, HET is 5,7- WO

2009/152825 RISEESE X0 BRBUE S20HRIRy-infttl 61 & Zed@of isen inidmotiedirispe campnestic
embodiment, HET 5 5-cRloroimidazel diksadryddiner- manein eeepestiise mboshmentstrdeis for

5-methyl-imidazo [1,2- a]pyridine. In another specific embodiment, HET is 5-trifluoromethyl-imidazo
[1,2- a]pyridin@X@mmeth@esiaifie ephBeidinTer FATS 6 BRORRS, 78infetitiad ey, 49f swritten

triazolo[1,5-a] pysjdingoH) anataispesifiempsdinon, HEDisS-breme-Tmetayldd2 4bginzalol1,5-a]
pyridine. In another specific embodiment, HET is 6-chloro-8- methyl-[1,2,41triazolo[1,5-a] pyridipe. In

another specifReetfodirfeibeHE PR &G FHRRIRZE[E 2281 FinEOm éﬁ%tﬁé?‘é?)é’&ﬁé‘%?ﬂgo iment,
HET is 7-methylfd2,dliriazalol i&-alruigings In enother spesifiesmbodimentatittis &:meainit, 10
imidazo[1,2-alpyridine. In another specg;c%fmggdgmenéﬁ,HET IS i idazo%%,z-_ yridc%rl\e% rhonitrile. In
another specifié SHIBEIHARE: HET IEBHBimdRGI-[ £ WHIRYSIPED afpSAHRImS HARERG YiET is
5,7-dimethyl-irgidgzeld , 2cn] pyamisinedrith 24lisiazelofyfe dpyhimidiesssive type; delusional

[1,2,4]Triazolo[],5-a]pyrazine. 15 In gnother embodiment of the jnvention, -L- is -S-CI2-. In a further
batmen B B 0 SO FRRRIROREIIE S AP RS Threpi o
embodiment, -dycist-GrCHii20tea fustietambdutiinest of tisgdhvéntiodisRidst. faranexaerpie
embodiment, 15%%0'&%0%{5%%%(:% by alcohol, amphetamine, cannabis, cocaine, hallucinogens,
inhalants, opioids, or phencyciidine; personality disorder of the paranoid type; and

personality disorder of the schizoid type.

In still another aspect, there is provided the use of a compound as defined above but without
proviso, in. the manufacture of a medicament for the treatment of a drag addiction 1t a mammal,

including a human, such as an alcohol, amphetamine, cocaine, or opiate addiction.

Furthermore, in yet another embodiment, the present disclosure provides a method of freating

a subject suffering from a neurodegenerative disorder, comprising adminisiering to the
subject a therapeutically effective amount of a compound of formula {. in a still further
embodiment, the present disclosure provides a method of treating a subject suffering from a
psychiatric disorder, comprising administering to the subject a therapeutically effeciive
amount of a compound of formula |. In another embodiment, the present disclosure

- provides a method of treating a subject suffering from a drug addiction, such as an

alcohol, amphetamine, cocaine, or opiate addiction.



straight or branched chain alkyl. In another embodiment, Ri is C1-C8 hydroxyalkyl. In another
embodiment, Rl is C1-C6 alkyl(C3-C8)cycloalkyl. In a further embodiment, Ri is Ci-C8
aIkyI-hetengaf@g{m?:fﬁ another embodiment, IR.1 is C1-C6 arylalkyl. In %T@Fé%"&?ﬁ"&%ﬁuem, ftis
CH2CN. In a still further embodiment, R1 is CH2C{0)NH2. 25 In a specific embodiment, Ri is methyl.
In another specific embodiment, IR, is ethyl. In another specific embodiment, R1 is 1-propyl. In another

specificm%cﬁ'ﬁ'ﬁgnmymmﬁr specific embodiment, IRi is isobutyl. In another specific
embodiment, Ri 1s hydroxyethyl. In another specific embodiment, Ri is cyclopropylmethyl. In another
30 specific embodiment, IR, is tetrahydropyran-4-yl-methyl. In another specific embodiment, Fti is

2-morpipdinrdeidre by B dibanatienapecific embodiment, Rl is benzyl. In another specific embodiment,
IR, is 4-ch|orobe_nz%l. In another specific embodiment, ft is CH2CN. In another specific embodiment, Ri

is CH2HERZ NS SO0 KEOBESPRI PRGN 39 FETMEnE /M HINmERICSAR AR ERRGN, R2,

R3g R4 jRérangri3e sy athbydreg e flibAnethenemmkodirmanheablaagimne of R2, R3, R4, R5 and R6 is
C1-C6 alkoxy such as methoxy. In a further embodiment of the invention, at least one of R2, R3, R4,

R5 and R6 is halogen such as chlorine or fluorine. 5 In one embodiment of the invention, R2 is

hydrogerhdnignather eTpharimeniidie 6 GlsGaplkexhakchadraatiey . Jdatariigbengirhadiment, R2
is halogen such as chlorine qr fluorine. 10In one mbodi%ent of the igven ion, R3 is, hé@lrﬁigen. In

another EHBSIRABH L3R T4 SR APPSR RS MR oG X FMPIERIOE S b SRR N h8ldgen

such asgeblewinei@itBdorinenethypnaembodiment o-preggventinn R4 5yHragestiylanptoey,
embodiment, R4 is 15C1-C6a|ko>§/&§ﬁca as methoxy.
Hhe

In.a furth bodiment, R4 is hal h as
oBrinc2o RV S DU AR AR Bt RN RS Ao, © Re NSRRI, ESTiRol b ASetient. RS

is C1-Caadidoyyotlic b 8 38TRISO b fiiitie e mblestinnest, RbHsdmeldgensuciy@uphlorine 2oer
fluorine, In one embodiment,of the invention, R6 is hydrogen, In anpther embodiment, R6, is

C1- ool PRl Cab RS FoePrirte SABb AR, Sos S MR EN e H BE AR RHES IS SHine. 25
It shoulgyhe updersiansHBRIJER MRIIAYSARPESES taflledimeantd, implementations and features of the
invention mentioned herein may be claimed separately, or in any combination, as illustrated by the

following non-limiting examples: 30In a specific embodiment, HET is

5,75DinTetay bikpidasnbh, 2R0Y iaIkiRg; refdfs-foGHeraigHTORa% iR bissetecteshfoatdy dikgen,

e Yl YR B PSRN S oie ol e SE I Rg Sogls !
oxygen. Examples of such groups include, but are not limited to, methoxy, ethoxy, n-

butoxy, 2-methyl-pentoxy and n-hexyioxy.

20 The term "Cs-Cs cycloalkyl” typically refers to cyclopropyl, cyclobutyl, cyclopentyi,
cyclohexyl, cycloheptyl or cyclooctyl. The expression “Cs-Cg alkyl(Cs-Cs)cycioalkyl”
refers to a Cs-Cs cycloalkyl as defined above which is substituted with a straight-chain
or branched C4-Cg alkyl. Examples of such groups include, but are not limited to,
cyclopropylmethyi.

25
The term "heterocycloalkyl” refers to a four to eight membered ring containing carbon
atoms and up to three N, O or S atoms, provided that the four to eight membered ring
does not coniain adjacent O or adjacent S atoms. The open valency is on either the
heteroatom or carbon atom. Examples of such groups include, but are not limited to,

30 azetidinyl, oxetanyl, piperazinyl, morpholinyl, thiomorpholinyl and [1,4]diazepanyl. The
term “hydroxyheterocycloalkyl” refers to a heterocycloalkyl as defined above which is
substituted with one hydroxy group. The term “C+-Cg alkyl-heterocycloalkyl” refers to a
heterocyt:loaikyf as defined above which is substituted with a C4-Cs alkyl group.



WO 2009/152825PCT/D1C2009/050134 14 In another specific embodiment, HET is selected from
5,7-dimethyl-imidazo [1,2- a]pyrimidine, 5,7-dimethy1[1,2,4]triazolo[1,5-a]pyridine _
5,7-Dimetr§?12f,ﬁffﬁﬂ_ 5szolo[1,5- a]pyrimidine, 5-tri§| oromethyl-imidazo [1}%&- ﬁBﬁ%‘f%@?m%
[1,2,4]triazolo[1,5-a]pyridine and 6-chloro-8-methyl-[1,2.4]triazolo [1,5-a]pyridine; -L- is selected from
-S-CH2-, -CH2-S- 5 and -CH2CH2-; R1 is selected from hydrogen, methyl, ethyl, 2-propyl, CH2CN

and tetreRyAfeRY AF-4uatneibybaitcRd e Ruargralnay iR 10 SeRASRIRIRIBDRIANCHs RIS

invention, the compound of formula 1 is selected among the following specific compounds, in the form
of the frRdGaZRORNRIR Wifeet®automers thereof or a pharmaceutically acceptable acid addition salt
thereof. Table 1 lists compounds of the invention and the corresponding IC50 values determined as
described in the sectigon "PDE10A inhibition assc%g(". Each of the compounds constitutes an indjvidual

embodit¥hieoithanytetift iR AiBReRY FagecttepaloTrRRIIRRL Wit halresRd fosenAltks

CompoanddCafkérly bb i mstnglabidl £3-msifedbabd) é. heayiplét ipTidazal-grodps include,
ylsulfanylmethyl]-imidazo[1,2-a]pyrimidi

: ine
5,7-Dinfdthgie et WRERG 12 RBB)Vh anthidelorerielithanyimethyl)- imidazo[1,2-a]pyrimidine 9.1 2-0
-Cyclopropylmethy1-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)- 5,7-dimethyl-imidazo[1,2-a]pyrimidine

12 5,7-dimethy1-2-((1-methy1-4-phenyl-1H-imidazol-2- ylthi thyl)imid 1,2- imidine 20
dflhmeete m “C%-C?a?ngﬂkﬁ”pre?g 5 to ahmérglz gs de)enég)gl)eovg )\}vrmcﬁzlg [su%gll%grglwm?a
straight-chain or branched C4-Cs alkyl. Examples of such groups include, but are not

10 limited to, benzyl and 4-chlorobenzyl.

Additionally, the present invention further provides certain embodiments of the

invention, which are described below.

15  In one embodiment of the invention, HET is a heteroaromatic group of formula I
containing 2 nitrogen atoms. In another embodiment of the invention, HET is a
heteroaromatic group of formula NI containing 3 nitrogen atoms. In yet another
embodiment of the invention, HET is a heteroaromatic group of formula 0 containing 4
nitrogen atoms.

20

HET is preferably chosen among the following heteroaromatic groups, wherein

denotes the attachment point:

25



5,7-Dimethy1-241-(2-morpholin-4-yl-ethyl)-4-phenyl-1H-imidazol-2-
ylsulfanylmethgﬂll-imidaz_o[l,2-aipyrimidine 22

5,7-Dimetﬁ§?— ?3"—%@1-4-phenyl-lH-imidazol- -){Isulfanylmethyl)- [1,2,%%?i’5’§ﬁ?)‘ﬁl,(}5”pélﬁyridine 26

2-(1 -Cyclopropylmethy1-4-phenyl-1H-imidazol-2-ylmethylsulfanyl)-
5,7-dimethy1[1,2,41triazolo[1,5-a]pyridine 34 :

2-(1-BGH?Yé'4UPﬂP|%'_FYérﬁbeH’%€’é\iQ|'@_T¥|W&Wﬂé‘%?o@iﬁwllszé%@éﬁﬁ@ﬂl,@iﬁipﬂﬂiﬁne 48
[2-(5,7-Dimethyl-imidazo[1,2-alpyrimidin-2-ylmethylsulfanyl1)-4- phenyl-imidazol-1-y1Facetonitrile 52
5,7-Dinfths iR e splesiad ) dio b p,@{lsy)(rﬁgﬂ;wglmgthyl; halogen such ds chlorine or

imidazalgnyipidiapdmethglanisiazejaikyplyeinidingf®romethyl; aryl such as phenyl; and Ci-
5,7-Dimethy1-2-(1-methyl-4-phenyl-1H-imidazol-2-ylmethylsulfanyl)- [1,2 4jtriazolo[1,5-a]pyridine 61

5.7 Dimtea YR BB A A B2 By RATHERY ST ROS B i 45 RAcs Wi
i-S(é-lvlq%lﬁneﬁﬁmén%é'Wi%@ﬁ%m@ﬁl&mwaée@ﬁrmo@m%8&?/%%@@%{950134

halogen such as chlorine or bromine; cyano; halo(C+-Cg)alkyl such as trifluoromethyl;
aryl such as phenyl; and C-Cg hydroxyalkyl such as CHCH,OH. In a further
embodiment, HET is substituted with three substituents R7, R8 and R8 individually
selected from H; C4-Cs alkyl such as methy!; halogen such as chlorine or bromine;

10 cvyano; halo(C-Cslalkyl such as trifluoromethyl; aryl such as phenyl; and C4-Cs
hydroxyalkyl such as CHCH>OH.

In a specific embodiment, Ry, Rg and Rg are all hydrogen. In a different embodiment, at
least one of Rz, Rg and Ry is C4-Cs alkyl such as methyl. In a further embodiment, at
15 least one of R7, Rg and Ry is halogen such as chlorine or bromine.

Specific embodiments of the compound for which the HET radical is derived are given

helow.

20 In a specific embodiment, HET is imidazo[1,2-a]pyrimidine. In a second specific
embodiment, HET is [1,2,4]triazolo[1,5-a] pyridine. In a third specific embodiment, HET
is imidazo[1,2-a]pyridine. In a fourth specific embodiment, HET is imidazo [4,5-
blpyrimidine. In a fifth specific embodiment, HET is pyrazolo[1,5-a] pyridine. In a sixth
specific embodiment, HET is [1.2,4]Triazolo[1,5-alpyrimidine. In a seventh specific

25 embodiment, HET is [1,2,4]Triazolo{1,5-c]pyrimidine. In an eight specific embodiment,
HET is [1,2.4]Triazolof1,5-alpyrazine.

In another specific embodiment, HET is [1,2,4]triazolo[1,5-a]pyrimidine. In another
specific embodiment, HET is [1,2,4]triazoio[1,5-a]pyridine-6-carbonitrile. In another
30 specific embodiment, HET is 1-methyl-1H-benzoimidazole. In another specific
embodiment, HET is 1-phenyl-1H-benzoimidazole. In another specific embodiment,
HET is 2-(6-chloro-benzoimidazol-1-yl)-ethanol. In another specific embodiment, HET is
5,7-dimethyi-[1,2,4]triazolo[1,5-a] pyridine. In another specific embodiment, HET is 5.7-



trifluoromethyl-imidazo[1,2-a]pyridine

2-(1-Ethyl hen [-1H-imidazol-2-ylmethylsulfany1)-5,7-dimethyl[1,2,4]triazolo[1,5-alpyridine 68
5,7- Dlmethvif) i ?ﬁ@thyl 4 pheny1-1H- |m|dazo i%-yl) ethyl]- 68 |m|daz%ﬁ?@}§f #?{

[2-(5,7- Dlmethy141 2 4]triazolo[1,5-a]pyridin-2-ylsulfanylmethyl)-4- phenyl-imidazol-1- ylFacetonitriIe
69 -Isopropylphenyl-1H-imidazol-2-ylmethylsulfany1)-5,7- 70 2-(i4

dimethydihetiflitiaraiold 5?-]§}ﬁ%ﬁﬂlﬂﬁ1e2 QMg By Phiesying Hamidaaaletl InpeETY 153 famRlro-
[1,2,4]triazolo[1,5- a] ne 75

_Benzy IGFHY LT pwﬁraafolla oReibstyaresifn) emhasinenitiBLs Smeiimiazad 1 2-
2-(4-Phapyridihinidazahdtwpetpdsifltarshbddiretitriatetp[iso-mintigehethyl-imidazo [1,2-

alpyridine. In another specific embodiment, HET is 6-Bromo-5,7-dimethyl-[1,2,4]
5 triazolo[1,5-a] pyridine. In another specific embodiment, HET is 6-bromo-7-methyl-
[1,2,4)triazolof1,5-a] pyridine. In another specific embodiment, HET is 6-chloro-8-
methyl-[1,2,4]triazolo[1,5-a] pyridine. In another specific embodiment, HET is 6-chloro-
imidazo[1,2-alpyridine. In another specific embodiment, HET is 7-methyl-
[1,2.4}triazoloj1,5-alpyridine. In another specific embodiment, HET is 8-meihyi-
10 imidazo[1,2-a]pyridine. tn another specific embodiment, HET is imidazo[1,2-a] pyridine-
7-carbonitrile. In another specific embodiment, HET is 5,7-Dimethyl-[1,2,4]triazolo[1,5-
alpyrimidine.
Typically, HET is 5,7-dimethyl-imidazo[1,2-alpyrimidine or [1,2,4]Triazolo[1,5-
clpyrimidine or [1,2,4]Triazolo[1,5-alpyrazine.
15
In another embodiment of the invention, -L- is -S-CH»-. In a further embodiment, -L- is
-CH»-S-. In yet another embodiment, -L- is -CHy-CHy-. In a still further embodiment, -
L- is -CH=CH-.

20 In a further embodiment of the invention, Rq is H. In another embodiment, Ry is C+-Ce
straight or branched chain alkyl. In another embodiment, Ry is C4-Cg hydroxyalkyl. in
another embodiment, Ry is C+-Cs alkyl{Cs-Cg)cycloalkyl. In a further embodiment, Ry is
C1-Cs alkyl-heterocycloalkyl. In another embodiment, Ry is Cy-Cg arylalkyl. In a further
embodiment, Rsis CH2CN. In a still further embodiment, Rqis CH>C(O)}NH..

25
In a specific embodiment, Ry is methyl. In another specific embodiment, R4 is ethyl. In
another specific embodiment, Ry is 1-propyl. In another specific embodiment, Ryis 2-
propyl. In another specific embodiment, R, is isobutyl. In another specific embodiment,
Ry is hydroxyethyl. In another specific embodiment, R, is cyclopropyimethyl. In another

30 specific embodiment, R is tetrahydropyran-4-yl-methyl. In another specific
embodiment, Ry is 2-morpholin-4-yl-ethyl. In another specific embodiment, R, is benzyl.
In anocther specific embodiment, R is 4-chlorobenzyl. in another specific embodiment,
R:is CH2CN. In another specific embodiment, Ry is CH.C(O)NHs.



87 6-Chloro-8-methyl-2-(1-methyl-4-phenyl-1H-imidazol-2- ylmethylsulfany1H1 ,2,4]triazolop
,5-alpyridine 91 trans-5,7-Dimethy1-2-[(E)-2-(i-methyl-4-phenyl-1H-imidazgl-2-y1)- .
vinyI}imida?éflz,oé'?éf-a@?ﬁﬂnidine 92 2-0 -Isopropy1-4|-§henyl-lH-imidazol-2-§f§y aﬁ@ﬁ%’&’ﬁ%‘-a?-
dimethyl-imidazo[1,2-a]pyrimidine 92 '
2-[4-(3-Fluoro-phenyl)-1-methy1-1H-imidazol-2-ylmethylsulfanyll-5,7- dimethy141

,2,41trigackeld SnbRidigiagt HIQreGnvention, Rz, Rs, Re, Rs and Rs are all hydrogen. In another
-Ethy1-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-5,7-dimethylimidazo[1,2-a|pyrimidine 100
2-(5,7-[ﬂmgﬂﬁ;mﬁﬁéﬁbﬁﬁiﬂﬁﬁiﬂﬁﬁhé&lﬁét SRR phed KNaaYeN ASITRHRe YO
5,7-Dimgtydar G rineibividrp ek khis BRiter ok 2yl By lorerby Ik g o] badaiyrdingobéd
2-14-(3-Methoxy-pheny1)-1-methy1-1H-imidazol-2-ylmethylsulfanylk 5,7-dimethy1-0

2, 41trisHSIB[FSSCHIG 8 198 Rethyl-2-(1-methyl 4 phenyl-1H-imidazol-2-ylmethylsulfany1)- 170
[1,3,4]triazolo[1,5-a]pyridine

In one embodiment of the invention, Ry is hydrogen. In another embodiment, Ry is
C4-Cs alkoxy such as methoxy. In a further embodiment, R; is halogen such as chlorine

or fluorine.

10  In one embodiment of the invention, Rs is hydrogen. In another embodiment, Rz is
C1-Cs alkoxy such as methoxy. In a further embodiment, R is halogen such as chiorine
or fluorine.

In one embodiment of the invention, R4 is hydrogen. In another embodiment, Ry is
15  C4-Cpalkoxy such as methoxy. In a further embodiment, Ry is halogen such as chlorine
or fiuorine.

In one embodiment of the invention, Rs is hydrogen. In another embodiment, Rs is
C1-Cs alkoxy such as methoxy. In a further embodiment, Ry is halogen such as chiorine
20  orfluorine.

In one embodiment of the invention, Rg is hydrogen. In another embodiment, R is
C1-Cs alkoxy such as methoxy. In a further embodiment, Re is halogen such as c¢hlorine
or fluorine.

25
It should be understood that the various aspects, embodiments, implementations and
features of the invention mentioned herein 'may be claimed separately, or in any
combination, as illustrated by the following non-limiting examples:

30 In a specific embodiment, HET is 5,7-Dimethyl-imidazo{1,2-a]pyrimidine; -L- is -S-CH2-
or —-CH2-S-; Ry is selected from hydrogen, methyl, 1-propyl, isobutyl, cyclopropyl-
methyl, benzyl and 2-morpholin-4-yl-ethyl, and R, — Rg are all hydrogen.



244-(3-Chloro-phenyl)-1-methyl-1H-imidazol-2-ylmethylsulfanyl]-5,7-

dimethyl-[1,2.4 triazgloi;,S-a]pyridine 180

244-(4-Flug]rg-%wgﬂﬁij-i-methyl-1H-imidazol-2-ylr:p thylsulfanyll-5,7- dimgw&xpoomsezs:&
,2,41triazolo[1,5-alpyridine 180 212-(5,7-Dimethy1-[1 ,2,4]triazolo[1,5-a]pyridin-2-ylsulfanylmethyl)-4-
phenyl-imidazol-1-y11-acetamide 210
214-(3-Meihowpheadliclemabyiindht i MERIgIseipisidipmylimatiyimethimetiviaraidazo(1, 2-alpyrimidi
ne 210 5-Chloro-2-(1 -methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)- imidazo[1,2-a]pyridine 220
8-MethyAlBYATHHES B sheAIF 16598E9'19I§uﬁr§ﬂmém9n%#E{szﬁm:%h%r Wi 90! -5
PR Ayl e il MG bt R
,2,41triazolo[1,5-alpyridine | 4-(2-Chlaro-phe -1-methy1-1H-imidazol-2-ylmet anyl11-5,7-
ety A T SRR AR 2B R B S SUGHL 5B REPIS S600 GG 12
24%-(5, GridmetnyEindaro [, 2cdpysimidi i 2ytmeibyiswiny Lefhnwhemfoisyidazeldniaretamide

tetrahydropyran-4-yl-methyl; and R, — Rg are all hydrogen.

In separate embodiments of the invention, the compound of formula | is selected
among the following specific compounds, in the form of the free base, one or more
10 tautomers thereof or a pharmaceutically acceptable acid éddition salt thereof. Table 1
lists compounds of the invention and the cbrresponding ICsp values determined as
described in the section “PDE10A inhibition assay”. Each of the compounds constitutes

an individual embodiment, of the present invention:

15  Table 1: Compounds of the invention and ICs values

Compound IC50 (nM)
5,7-Dimethyl-2-[1-(3-methyl-butyl)-4-phenyl-1H-imidazol-2- 54
ylsulfanyimethyi}-imidazof1,2-a]pyrimidine )
5,7-Dimethyl-2-(4-phenyl-1-propyl-1H-imidazol-2-yisulfanylmethyl)- 9.1
imidazol1,2-a]pyrimidine '
2-(1-Cyclopropylmethyt-4-phenyi-1H-imidazol-2-ytsulfanylmethyl}- 19
5,7-dimethyl-imidazo[1,2-a]lpyrimidine
5,7-dimethyl-2-((1-methyl-4-phenyi-1H-imidazol-2- 20
ylthio)methyl}imidazo[1,2-alpyrimidine
5,7-Dimethyi-2-[1-(2-morpholin-4-yl-ethyl}-4-phenyl-1H-imidazol-2- 02
ylsulfanyimethyll-imidazo[1,2-a]pyrimidine
5,7-Dimethyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanyimethyt}- 06
[1,2 4ltriazolo[1,5-alpyridine
2-(1-Cyclopropylmethyl-4-phenyl-1H-imidazol-2-yimethylsulfanyl)- 24
5,7-dimethyl-[1,2,4]triazolo[1,5-alpyridine

| 2-(1-Benzyl-4-phenyl-1H-imidazol-2-ylmethylsulfanyl}-5,7-dimethyl- 48
[1,2,4]triazolo[1,5-a]pyridine
[2-(5,7-Dimethyl-imidazo[1,2-a]pyrimidin-2-yimethylsulfanyl)-4- 52
phenyl-imidazol-1-yl]-acetonitrile
5,7-Dimethyi-2-{4-phenyl-1-(tetrahydro-pyran-4-yimethyl)-1H- 59
imidazol-2-ylsulfanylmethyll-imidazo[1,2-a]pyrimidine
5,7-Dimethyl-2-(1-methyi-4-phenyl-1H-imidazol-2-ylmethylsulfanyi)- 61
[1,2 4}triazolo]1,5-a]pyridine
5,7-Dimethyl-2-(4-phenyl-1H-imidazol-2-yimethylsulfanyl)- 64
[1,2,4)triazolol1,5-alpyridine
2-(1-Methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-5- . 66




250 2-(1-Ethyl-4-phenyl-1H-imidazol-2-ylmethylsulfanyl)- [1,2,4]triazolo[1,5-a]pyridine 260 2-0
-Methyl-4-phenyl-1H-imidazol-2-ylme hylsulfany1)-1-phenyl-1Hbenzoimidazole 330

2-(4-(2-Me ié ﬁ%/’f) 1-methyl-1H-imidazol-2- )ﬁlgwthylsulfanylp PCT/DK2009/050134
5,7-dimethy1]l,2,4]triazolo[1,5-a]pyridine 330
2-0-Methy1-4-pheny1-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2- a]pyridine-7-carbonitrile 360 2-(1

-Lsop;\m—m QI EpRIRSUTany T)- 17,7, 2TrazZolop ,S-alpyrdine 380 2-0

4-Chf W ;

-(a-Ch 5; @mgg %‘%ﬁ;&gﬂ%‘g&ﬂ w@ﬁ%ﬁm@mwmwwwm@mw T e

6-Bror Pl |

o :‘:Wé \Yz gfﬁﬁg«e 426%16’5%1 B35 ethyi- o

214-(3F = iATSt Atriazptoft; 5-ajpyridinie 430

2-(1-M I:ﬁ:m_ 'I- i)ﬂﬁ Z§8' E uII Imelthyl I—pyrz&zl\lo T,5- J]pyridire43069

S Mty S D S T e Y R VISR iy 5. 7- "
dimethyl-[1,2,4]triazolo[1,5-a]pyridine
2-(1-Methyl-4-phenyl-1H-imidazol-2-ylmethylsulfanyt)- 75
[1,2,4]triazolo[1,5-a]pyridine
2-(1-Benzyl-4-phenyl-1H-imidazol-2-yisulfanyimethyl)-5,7 -dimethyl- 84
imidazo[1,2-a]pyrimidine
2-(4-Phenyl-1H-imidazol-2-yimethylsulfanyl)-[1,2,4]triazolo{1,5- 87
alpyridine
- 6-Chloro-8-methyl-2-(1-methyl-4-phenyl-1H-imidazol-2- 91
yimethylsulfanyl)-[1,2,4]triazolo[1,5-a]pyridine
trans-5,7-Dimethyl-2-[(E)-2-(1-methyl-4-phenyl-1H-imidazol-2-yi}- 92
vinyll-imidazo[1,2-a}-pyrimidine
2-(1-lsopropyl-4-phenyi-1H-imidazol-2-ylsulfanylmethyl)-5,7- 92
dimethyl-imidazo[1,2-a]pyrimidine
2-{4-(3-Fluoro-phenyl)-1-methyl-1H-imidazol-2-yimethyisulfanyi}-5,7- 100
dimethyl-{1,2 4]triazolo[1,5-a]pyridine
2-(1-Ethyl-4-phenyl-1H-imidazol-2-ylsulfanyimethyi)-5,7-dimethyi- 100
imidazo[1,2-alpyrimidine
2-(5,7-Dimethyl-imidazo[1,2-a]pyrimidin-2-ylmethylsulfanyl)-4- 110
phenyl-imidazol-1-ylamine
5,7-Dimethyi-2-(1-methyl-4-phenyi-1H-imidazol-2- ylsu[fanylmethy!) 140
imidazo{1,2-alpyridine
2-[4-(3-Methoxy-phenyl}-1-methyi-1H-imidazol-2-ylmethylsulfanyl]- 170
5,7-dimethyl-I1,2 4}triazolo[1,5-a]pyridine
7-Methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-yimethylsulfanyl)- 170
[1,2 4ltriazolo[1,5-a]pyridine
2-{4-(3-Chloro-phenyl)-1-methyl-1H-imidazol-2-yimethylsulfanyi]-5,7- 180
dimethyl-[1,2,4}triazolol1,5-alpyridine
2-[4-(4-Fluoro-phenyl)-1-methyi-1H-imidazol-2-yimethylsulfanyl}-5,7- 180
dimethyl-[1,2,4]triazolo[1,5-alpyridine
2-[2-(5,7-Dimethyi-[1,2,4]triazolo{1,5-a]pyridin-2-yisulfanylmethyl)-4- 210
phenyl-imidazol-1-yl}-acetamide
2-[4-(3-Methoxy-phenyl)-1-methyl-1H-imidazol-2-ylsulfanylmethyl]- 210
5,7-dimethyl-imidazo[1,2-a]pyrimidine
5-Chloro-2-(1-methyl-4-phenyl-1H-imidazol-2-yisulfanyimethyl)- 220
imidazo[1,2-a]pyridine
8-Methyl-2-(1-methyl-4-phenyl-1H-imidazol- 2. -yisulfanylmethyl)- 530
imidazo[1,2-alpyridine
2-[4-(2-Fiuoro-phenyl)-1-methyl-1H-imidazol-2-ylmethylsulfanyl}-5,7- 240
dimethyi-[1,2,4}triazolo[1,5-alpyridine
2-{4-(2-Chloro-phenyi)-1-methyl-1H-imidazol-2-yimethylsulfanyl]-5,7- 250
dimethyl-[1,2,4]triazolof1,5-alpyridine




480 imidazo[1,2-a]pyridine 244-(4-Fluoro-phenyl)-1-methy1-1H-imidazol-2-ylmethylsulfanylk
[1,2,4]triazolo[1,5-a]pyridine 570

2-(1-Methy WA HRYAAE2PH-imidazol-2-ylsulfanylme
2-[4-(3-Chloro-phenyl)-1-methyl-1H-imidazol-2-ylm

1)-1-pheny1-1Hbenzdiffdi 8456134
hylsulfanyl]- [1,2,4]triazolo[1,5-a]pyridine 810

2-(6-Chloro-imidazo[1,2- alpyrldln -2-ylmethylsulfany1)-4- phenyllmldazol 1- ylamlne 830

pI-2-

2-(1-MetmpEa - fm‘e*%&@'———]
6- Chlor& sA _ﬂmd% (]\Jr_ es}]h C :an “IH-imidazol*2- yIs If‘anym t}hyl) imidazo[1ZB8]pyridine 890
214-(4rc o _ 1 tfanyt}=5;7=di
meth(y [1,2,4 ' ‘ rh lzlgd_c?éﬁg{ro Hgé}ﬂrm%r}zyl 2-(1-methyl-4-phienyl-126imidaz
Imeth razoot-Seal me
2(1M HAETELe & P*é‘msﬂf V) 2RS0T - anpyrimiciae 1500
2-[4-(2- Methoxy phenyl)-1-methyl-1H-imidazol-2-yImethylsulfanyi}- 330
5,7-dimethyi-[1,2,4linazolo]1,5-alpyridine
2-(1-Methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl}-imidazo[1,2- 360
al]pyridine-7-carbonitrile
2-(1-1sopropyli-4-phenyl-1H-imidazol-2-ylmethylsulfanyl)- 380
[1,2 4}triazolo[1,5-ajpyridine
2-[1-(4-Chloro-benzyl)-4-phenyl-1H-imidazol-2-ylmethylsulfanyl}- 5 7 410
dimethyi-{1,2, 4]triazolo[1,5-alpyridine
6-Bromo-5,7-dimethyl-2-(1-methyl-4-phenyl-1H-imidazol-2- 420
yimethylsulfanyi)-[1,2,4)triazolo[1,5-ajpyridine
2-[4-(3-Fluoro-phenyl)-1-methyl-1H-imidazol-2-yimethylsulfanyl]- 430
[1,2,4]triazolo{1,5-alpyridine
2-(1-Methyl-4-phenyi-1H-imidazol-2-ylsulfanylmethyi)-pyrazolo[1,5- 430
alpyridine
5-Methyl-2-(1-methyi-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)- 480
imidazo{1,2-a]pyridine
2-[4-(4-Fluoro-phenyl)-1-methyl-1H-imidazol-2-ylmethylsulfanyi]- 570
[1,2 4]triazolo]1,5-a]pyridine
| 2-(1-Methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-1-phenyl-1H- 580
" benzoimidazole -
2-[4-(3-Chloro-phenyl)-1-methyl-1H-imidazol-2-yimethylsulfanyl}- 810
11,2 4ltriazolo[1,5-alpyridine
2-(6-Chloro-imidazo[1,2-a]pyridin-2-ylmethylsulfanyl)-4-phenyl- 830
imidazo!-1-ylamine
2-(1-Methyl-4-phenyl-1H-imidazol-2-ylmethylsulfanyl)-1H- 840
imidazo[4,5-b]pyridine
6-Chloro-8-methyl-2-(1-methyl-4-phenyl-1H-imidazoi-2- 890
ylsulfanyimethyi)-imidazo{1,2-a]pyridine
2-[4-(4-Chloro-phenyl)-1-methyl-1H-imidazol-2-yimethylsulfanyl}-5,7- 1100
dimethyl-[1,2 4ltriazolol1,5-alpyridine
B-Bromo-7-methyl-2-(1-methyl-4-phenyl-1H-imidazol-2- 1200
yimethylsulfanyl)-[1,2,4]triazolo[1,5-a]pyridine
2-(1-Methyl-4-phenyi-1H-imidazol-2-ylmethylsulfanyl}- 1500
[1,2 4}triazolo[1,5-a]pyrimidine
2-[2-(1-Amino-4-phenyl-1H-imidazol-2-ylsulfanyimethyl)-6-chloro- 1500
benzoimidazol-1-yl}-ethanol
2-(imidazo[1,2-a]pyridin-2-ylmethylsulfanyli)-4-phenyl-imidazol-1-
ylamine 1600
2-(1-Methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2- 1500

alpyridine




242-(1-Amino-4-pheny1-1H-imidazol-z-ylsu(lﬂfanylmethyl)-6-chIorobenzoimidazol-l-yl]-ethanol 1500
2-(Imidazo[1,2-a]pyridin-2-ylmethylsulfany1)-4-phenyl-imidazol-1- ylamine 1500

2-(1-Methy ¥ A 3PEIAEZ H-imidazol-2-ylsulfanylme

hyl)-imidazo[1,2- a]pyriBfneDisigoANjey 34

2009/152825PCT/01C2009/050134 17 2-(1-Methyﬁ-4-phenyl-1H-imidazol-2-y1methylsuIfanyl)-
[1,2,4]triazolo[1,5-a]pyridine-6-carbonitrile 1600
2-[4-(4-Methoxy-pheny1)-1-methy1-1H-imidazol-2-ylmethylsulfanyll5,7-dimethyl-[1,2,4 1triazolor1,5-alp

yriding S8 00 EMENY T2 Icma Ty -4 DHERY - wéqﬂ%q yimethytsutfanyI)-ITHbenzoimidazole
18002%%%&?%%%%@%%&%3 W%ﬁylmethy%ﬁmidazo[l,z- aThyrimidife®900
8-Methy=2: 7 M HE e O 2oty ey g - DYTRiTe {370
P R
dimet Y MBtRGER- (A VT4 Phehyl-1H-imidazol-2-yimethylsulfanyl)-1H- 1800
benzoimidazole
2-(1-Methyl-4-phenyl-1H-imidazol-2-yisulfanylmethyi)-imidazof1,2- 2900
alpyrimidine
8-Methyl-2-(4-phenyl-1H-imidazol-2-ylsulfanyimethyl)-imidazo[1,2- 370
alpyridine
2-[1-(4-Chioro-benzyl)-4-phenyl-1H-imidazol-2-yisulfanylmethyl]-5,7- 470
dimethyl-imidazo[1,2-alpyrimidine
4-(2-(2-((8-chloro-[1,2,4]triazoio[1,5-a]pyridin-2-yl}ymethyithio}-4-
phenyl-1H-imidazol-1-yl)ethyl)morpholine 17
8-Methyi-2-[2-(1-methyi-4-phenyi-1H-imidazol-2-y1}-ethyl}-
[1,2.4]triazolo[1,5-alpyridine _ 12
8-Methyl-2-{2-[1-(2-morpholin-4-yl-ethyi)-4-phenyl-1H-imidazol-2-yi]-
ethyl}-[1,2,4]triazolo[1,5-a]pyridine 8.1
5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl}-ethyl}-
[1,2 4]triazolof1,5-alpyridine 14
5-Methyl-2-{2-{1-(2-morpholin-4-yl-ethyl)-4-phenyl-1H-imidazol-2-yl}-
ethyl}-[1,2,4ltriazolol1,5-alpyridine 8.1
4-(2-(2~((5-chloro-[1,2 4]triazolo[1,5-a]pyridin-2-yl)methylthio}-4-
phenyl-1H-imidazol-1-yhethylymorpholine 33
5,7-dimethyl-2-(2-(1-methyl-4-phenyl-1H-imidazol-2-yl)ethyl)-
[1.2.4ltriazolo[1,5-alpyridine . 17
4-(2-(2-(2-(5,7-dimethyl-[1,2,4])triazolo[1,5-a]pyridin-2-yl)ethyl)-4-
phenyl-1H-imidazol-1-yl)ethyl)morpholine 6
6,8-dimethyl-2-(2-(1-methyl-4-phenyl-1H-imidazol-2-yljethyl)-
[1,2 4}triazolo[1,5-a]pyridine 19
5,7-dimethyl-2-(2-(4-phenyl-1H-imidazol-2-yl)ethyl)-
[1,2,4]triazolo{1,5-alpyridine 15
5,7-Dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl}-ethyl]-
[1,2,4]triazolo{1,5-a]pyrimidine 12
2-(2-(1-ethyl-4-phenyl-1H-imidazol-2-yl)ethyi)-5,7-dimethyl-
[1,2 4triazolof1,5-a]pyridine 36
5,7-dimethyl-2-(2-(4-phenyl-1-propyl-1H-imidazol-2-yl)ethyi)-
[1,2,4ltriazolo[1,5-alpyridine 28
5,7-Dimethyl-2-[2-(4-phenyl-1H-imidazol-2-yl)-ethyl}-
[1.2.4]triazolo[1,5-a]pyrimidine 53
5,7-Dimethyl-2-(4-phenyl-1H-imidazol-2-ylsulfanyimethyl)-
[1,2,4%triazolo[1,5-a]pyrimidine 24
5,8-Dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-
[1.2 4]triazolo]1,5-a]pyridine ' 0.32




4-(2-(2-((8-chloro41,2,4]triazolo[1,5-alpyridin-2-yOmethyIthio)-4-

phenyl-

8-Methy1-24944%fa

phenyl-

-1H-imidazol-1 ﬁgl)ethyl)morphollne 17

-1H-imidazol-2-y1]- 8.1 8-Methyl-2-{2-[1-(2-m0rpholin-4-yl-ethyl) 4

%?L 4-phenyl-1H-imidazol-2- )ﬁja)-ethyll[l ,2,41triazo|offg’-’gﬁ%9ﬂ%'ﬁ§81ﬁ

ethy1)41,2,4]triazolo[1,5-alpyridine 5-Methyl-2-[2-(1-methyl-4-phenyl-1H-i midazol-2-y1)-ethyl]- [1
,2,4]triazolo[1,5-a]pyridine 14 5-Methyl-2-{241-(2-morpholin-4-yl-ethyl)-4-phenyl-1H-imidazo1-2-y11-

ethyl);
4-(2-(2-

(5, 7. e Rl (-aeth ényl-1H-imidazol-2-yisulfanyimethyl
6@@1&%%&%@ A @]p))//rldln 2- yOmethy%hm) 4-y vy

25

phenyI'=L
5,7-dimg
4-(2-(2
phenyl-

| " -
R Lo e

[1,2,41triazolo[1,5-3]gyriding

p 17

Jréi Uax e PR R ARV E - Gimr
Hb_ %trgokm%mp & YRRy S.T-dimethy

6,8-dir

'Sl?yﬁtﬁéﬁuw'ﬂ'ﬁ”dijrn‘b%}%l#&ﬂ-lé‘(wéflﬁﬁéﬂ?ﬂ W2 2ROt

4.2
bt S=afpyridine

19

ylsulfanylmethyll-[1,2 4]triazolo[1,5-a]pyrimidine 5
5-Methyl-2-[2-(1-methyi-4-phenyl-1H-imidazol-2-yi)-ethyl]-7-
morpholin-4-yl-[1,2 4]triazolo[1,5-a]pyrimidine 6.9
2-[2-(1-Isobutyi-4-phenyl-1H-imidazoi-2-yl)-ethyl}-5-methyl-
[1,2,4]triazolo[1,5-a]pyridine 1.6
2-[2-(1-Isopropyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-5-methyl-
[1,2.,4]triazolo[1,5-a]pyridine 23
1-Methyl-3-(2-{2-[2-(5-methyl-[1,2 4]triazolo[1,5-a]pyridin-2-yl}-ethyi]-
4-phenyl-imidazol-1-yl}-ethyl}-imidazolidin-2-one 2.8
5-Methyl-2-{2-[4-phenyl-1-(3-piperidin-1-yi-propyl)-1H-imidazol-2-yl}-
ethvl}-[1,2,4]triazolo[1,5-alpyridine 25
Diisopropyl-(2-{2-[2-(5-methyl-[1,2,4]triazolo[1,5-a]pyridin-2-yi}-
ethyl]-4-phenyl-imidazol-1-yl}-ethyl)-amine 7.3
8-Methoxy-2-(1-methyl-4-phenyi-1H-imidazol-2-ylsulfanyimethyl)-
[1,2 4ltriazolo[1,5-alpyridine 40
1-{2-[2-(5,7-Dimethyl-[1,2,4]triazolo[1,5-a]pyrimidin-2-
ylmethylsulfanyl)-4-phenyl-imidazol-1-yll-ethyl}-3-methyl-
imidazolidin-2-one _ 25
5.6,7-Trimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazo!-2-yl)-ethyll-
[1,2 4ltriazolo[1.5-alpyrimidine 15
5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl}-ethyl}-7-phenyl-
[1,2,4)triazolo{1,5-alpyrimidine 2.8
5-Methyl-2-{2-[4-phenyl-1-(2-piperidin-1-yl-ethyl}- 1H-imidazol-2-yi}- 13
ethyl}-[1,2 4]triazolo[1,5-a]pyridine )
2-[4-(3-Methoxy-phenyl)-1-methyl-1H-imidazol-2-yImethylsuifanyl]-
5,7-dimethyl-[1,2 4]triazolol1,5-alpyrimidine 80
5-Ethyl-2-(1-methyl-4-phenyl-1H-imidazol-2-yisuifanylmethyi)-
[1,2,4Yiriazolo[1.5-a]pyridine 7.5
5,7-Dimethyl-2-(1-methyl-4-phenyl-1H-imidazoi-2-yimethylsuifanyl)-
[1,2,41triazolo[1,5-a]pyrimidine 120
5,7-Dimethyl-2-{2-[4-phenyl-1-(2-piperidin-1-yi-ethyl)-1H-imidazol-2-
yi]-ethyl}-[1,2,4]triazolof1,5-a]pyrimidine 2.7
2-[2-(1-isobutyl-4-phenyl-1H-imidazol-2-yl)-ethyi]-5,7-dimethyl-
[1.2.4]triazolo[1,5-a]pyrimidine 1.3
2-[2-(1-1sopropyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-5,7-dimethyl-
[1,2,4]triazolof1,5-alpyrimidine 3.4
1-(2-{2-[2-(5,7-Dimethyi-[1,2,4]triazolo{1,5-a]pyrimidin-2-yl)-ethyl}-4-
phenyl-imidazol-1-yl}-ethyl)-3-methyl-imidazolidin-2-one 4.4
(2-{2-[2-(5,7-Dimethyl-[1,2 4ltriazolo[1,5-a]pyrimidin-2-yl}-ethyl]-4-
-phenyl-imidazol-1-yi}-ethyl)-diisopropyl-amine 8.7




5,7-dimethy1-2-(2-(4-phenyl-1H-imidazol-2-ypethyl)- [1,2,4]triazolo[1,5-a]pyridine 15
5.7-Dimethy1-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-y1)-ethyl]- [1 ,2,4]triazglo[1,5- rimidine 12
2-(2-(1-eth‘§¥£’;&9é?{é f§1H-imidazol-2-ypethyl)-5,_71-gimethyl[1,2,4]triazo|oﬁ%,grfg%2m/%r?§gﬁ§eﬁgg
5,7-dimethy1-2-(2-(4-phenyl-1-propyl-1H-imidazol-2-ypethyl)- [1,2,41triazolo[1,5-a]pyridine 26
5,7-Dimethy1-212-(4-phenyl1-1H-imidazol-2-y1)-ethyl]- [1,2,4]triazolo[1,5-a]pyrimidine 5.3

S, 7-DifethySirdelfp e I bimesrediddsiiamymatpienid.-4 4iaagrll Stalpyrimidine 24

5,8-Di W}q;tg}[@;ﬂ, netiv-AiepeBydihrridgaz ol-2-y1)-ethyl][1 ,2,4]triazolq[1,5-ajpyridine|0.32 WO

2009/,—-?#,?49%!!4952’-%;40&%%Jatiprqpyt-1 H-imidazol-2-yl )~ethy[;-

5,7-Di qngygjtgégomﬁ, jﬁ,jpnﬁr@ml-;éH-|mldazol-2-ylsuIfanylmethyl - 11 ,2,4]triazejg{d,5-a]pyrimidine

25 S-NUISL 4 F-BIRRERy I S ARZOb I S HBARRR, R-4a1Pyrigine
phenyl-imidazol-1-yl}-propan-2-ol '
(S)-1-{2-[2-(5,7-Dimethyl-[1,2,4]triazolo{1,5-a]pyrimidin-2-yl}-ethyl]-4-
phenyl-imidazol-1-yl}-propan-2-ol 5.5
8-methoxy-5-methyl-2-(2-(1-methyl-4-phenyl-1H-imidazol-2-yl)ethytl)-
[1,2,4]triazolo[1,5-alpyridine 2.5
(R)-1-{2-[2-(5,7-Dimethyl-[1,2 4]triazolo[1,5-a]pyrimidin-2-yl}-ethyl}-
4-phenyl-imidazol-1-yl}-propan-2-ol 11
8-fluoro-2-(2-(1-methyl-4-phenyl-1H-imidazol-2-yl)ethyl)-
[1,2,4)triazolo[1,5-a]pyridine 120
1-{2-[2-(5,7-Dimethyl-[1,2,4]triazolof1,5-alpyrimidin-2-yl}-ethyl}-4-
phenyl-imidazol-1-yl}-2-methyl-propan-2-ol 29
8-Ethyl-5-methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyi]-
[1,2,4]triazolo]1,5-C]pyrimidine 1.1
5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl}-ethyl]-7-propyl-
[1,2.4]triazolol1,5-a]pyrimidine 3.6

- 5,8-Dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-y1)-ethyl}-

[1,2 4ltriazolo[1,5-a]pyrazine 1.8
7-Methoxy-5-methyi-2-[2-(1-methyi-4-phenyl-1H-imidazol-2-yl}-
ethyl}-[1,2,4Yriazolo[1,5-c]pyrimiding 160
7-1sopropyl-5-methyl-2-[2-( 1-methyl-4-phenyl-1H-imidazol-2-yi)-
ethyl}-[1,2,4]triazolo[1,5-a]pyrimidine 4.8
2-{2-[4-(2,4-Difluoro-phenyl)}-1-methyl-1H-imidazol-2-yi]-ethyl}-5,7-
dimethyl-[1,2 4]triazolo[1,5-a]pyrimidine 79
7-Methoxy-5,8-dimethyi-2-[2-{1-methyl-4-phenyl-1H-imidazol-2-yl)-
ethyll-[1,2 4)triazolo[1,5-clpyrimidine 29
5,8-Dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl}-
[1.2.4]triazolof1,5-c]lpyrimidine 7.2
2-{2-[4-(2-Methoxy-phenyl}-1-methyil-1H-imidazol-2-yl}-ethyl}-5,7-
dimethyl-[1,2 4]triazolo[1,5-alpyrimidine 32
{5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl}-ethyl]-
[1,2,4Ytriazolo[1,5-alpyrimidin-7-yl}-methanol 15
8-Ethyl-5-methyl-2-{2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl}-
{1,2 4]triazolo[1,5-alpyridine 0.93
5,8-Dimethoxy-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yi)-ethyi]-
[1,2,4}triazolo]1,5-alpyridine 33

In a particular embodiment of the present invention the compounds of the present

invention have an ICsy value of less than 50 nM, such as in the range of 0.2 — 20 nM,

particularty in the range of 0.2 — 10 nM, such as in the range of 0.2 ~ 5 nM or in the
5 range of 0.2 -1 nM.



2.8 2-0 -Isobuty1-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-5,7-dimethyl[1,2,4]triazolo[1,5-a]pyrimidine
4.2 5,7-Dimethy1-2-(1-(2-morpholin-4-yl-ethyl)-4-phenyl-1H-imidazol-2-

ylsulfanyln%fh 491 8&]’triazolo[l,5-a]pyrimidine 5 0 PCT/DK2005/050134
5-Methyl-2-[2-(1-methy1-4-pheny|-1H-imidazoI-Z-O:}-ethyl]-?- :
morpholin-4-y141,2 4]triazolo[1,5-a]pyrimidine 6.9

2(2-(1-tsaluils oIt KRB LRI SiRe Bl olbitalo rridguidine (PE Y20
-Isopropyl-4-phenyl-1H-imidazol-2-y1)-ethyl]-5-methyl[1,2,4]triazolo[1,5-alpyridine 23
1-Methydbiged Iwnesasiivity1 1he IeYeEs & Bafp .dﬁﬁgsﬁﬁéﬂ%ﬂ}imd as described in the
4-phenyddmidazel eRBYs (raOE NP R FeBactivity”.
5-Methyl-2-{2[4-phenyl-1-(3-piperidin-1-yl-propyl)-1H-imidazol-2-y1]-
ethylH1,2,41triazolo[1,5-a]pyridine 25

Diigoprqpydals b3 iBd =mprihiiédhid. dHEaZIoHa2-MetEdiB P dbhpounds of the invention are in
ethy11-4-phenyl-imidazol-1-ylyethyl)-amine 7.3 X o )
8-Methoflyeoadlivseapanpiiien A3t Hiereee, 1o FisRikdHeRAnyRe eyl I, B 3PgNerE 40
1-{2-[2-¢h ¢/ tBmethyl-[1,2,4]triazolo[1,5-a]pyrimidin-2- 4
ylmethylsulfanyl)phenyl-imidazol-1-y1Fethyll-3-methyl-

Table 2: Reversal of PCP induced hyperactivity

10
% reversal of PCP

Compound induced hyperactivity
8-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yi)-ethyl}- 69
[1,2.4ltriazolo[1,5-a]pyridine
5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl}-ethyl]- 66
[1,2 4]triazolo]1,5-ajpyridine
5,7-Dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl}-ethyl]- 84
[1,2 4ltriazolo[1,5-a]pyrimidine
5,7-Dimethyl-2-[2-(4-phenyl-1H-imidazol-2-yl}-ethyl]- a8
[1,2 4ltriazolo[1,5-alpyrimidine
5,8-Dimethyl-2-[2-(1-methyi-4-phenyl-1H-imidazol-2-yl}-ethyl}- 67
[1,2 4]triazolo[1,5-a]pyridine
5-Methyl-2-[2-(1-methyi-4-phenyl-1H-imidazol-2-yl}-ethyll-7- 17
morpholin-4-yl-[1,2,4]triazolof1,5-alpyrimidine
Diisopropyl-(2-{2-[2-(5-methyl-[1,2 4]triazolo[1,5-alpyridin-2-yl}- o7
ethvyll-4-phenyl-imidazol-1-yl}-ethyl)-amine
8-Methoxy-2-(1-methyl-4-phenyi-1H-imidazol-2- 26
ylsulfanylmethy!)-{1,2 4ltriazolo[1,5-alpyridine
5,6,7-Trimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl}- 14
ethyl}-[1,2 4]triazolo[1,5-alpyrimidine
2-[4-(3-Methoxy-phenyl)-1-methyl-1H-imidazol-2- 36
yimethyisulfanyl}-5,7-dimethyl-[1,2 4]triazolo{1,5-a]pyrimidine
(2-{2-[2-(5,7-Dimethyl-{1,2,4]triazolo{1,5-alpyrimidin-2-yl)- 14
ethyl]-4-phenyl-imidazol-1-y[}-ethyl)-diisopropyl-amine
5,7-Dimethyl-2-[2-(4-phenyl-1-propyl-1H-imidazol-2-yi}-ethyi]- 3
[1,2 4]triazolo]1,5-a]lpyrimidine
1-{2-[2-(5,7-Dimethyl-[1,2,4]triazolo[1,5-a]pyrimidin-2-yl)-ethyl}- 15
4-phenyl-imidazol-1-yl}-propan-2-ol
8-methoxy-5-methyl-2-(2-(1-methyl-4-phenyl-1H-imidazol-2- 57
yhethylh-11,2, 4jtriazolo}1,5-alpyridine
1-{2-[2-(5,7-Dimethyl-{1,2,4]triazolo[1,5-a]pyrimidin-2-yi)-ethvyl}- 33
4-phenyi-imidazol-1-yl}-2-methyi-propan-2-ol




25 imidazolidin-2-one
5,6,7-Trimethy1-2-[2-(1-methy1-4-phenyl-1H-imidazol-2-y1)-ethyll[1,2 4]tr|azolo rimidine 15
5-Methyl- y&ﬁ?ﬁéf&%ﬂ -phenyl-1H-imidazol-2-yl)-ethyll-7-phenyl[1,2 4]]) é% l]o‘?élﬁﬁnmldlne 2.8
5-Methyl-2-{2[4-phenyl1-1-(2-piperidin-1-yl-ethyl)-1H-imidazol-2-ylk ethyl}[1,2,41triazolo[1,5-alpyridine
1.3 244-(3-Methoxy-pheny1)-1-methy1-1H-imidazol-2-ylmethylsulfanyl]-

5,7-dimethy141,2 4]triazolo[1,5-a]pyrimidine 80

5-Ethy € _%@ﬂh rga{yj 5 bRaASHHRNpmREEy21])2, AlTRZoIo[T,5alpyridine 7.5
5,7-D|T@WH3 lemﬁ Ehgw 2; fRidazol-2- yImethyIsquanyl) [4, 2,4]triaz§ﬁ)[1,5-a]p) rimidine
120 5,750 Pﬁéﬂhﬁrizlfi’f(’ﬁ"?%ﬂww—%;ﬂﬁ% T H R et
y11-ethp4¥>14%ﬁét£@6ﬁo§a§p@}%gmld|ne 99
2-[2-(1 YOS H R 9|, A2 A1razoo T 5-apyrimidine 1.3
212-(1 )}ﬁo&){ﬂq}/z@mﬁ,@g@ Elgngﬂ % derethyl]-5,7-dimethyl[1 ,2 4]tr|azolo[§ -a]pyrim|dine 3.4
7-Methoxy-5,8-dimethyl-2-[2-(1-methyi-4-phenyl-1H-imidazol-2-

yi)-ethyl]-{1,2,4itriazolo[1 ,5-c]pyrimidine 41
5,8-Dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazoi-2-yl)-ethyl]- 96
{1,2 4]triazolo[1,5-clpyrimidine

8-Ethyl-5-methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yi}- 31

ethvl]-[1,2,4]triazolof1,5-a]pyridine

Pharmaceutically Acceptable Salts

5 The present invention also comprises salts of ihe compounds, typically,
pharmaceutically acceptable salts. Such salts include pharmaceutically acceptable acid
addition salts. Acid addition salts include salts of inorganic acids as well as organic
acids.

10  Representative examples of suitable inorganic acids include hydrochioric, hydrobromic,
hydroiodic, phosphoric, sulfuric, suifamic, nitric acids and the like. Representative
examples of suitable organic acids include formic, acetic, trichloroacetic, trifluoroacetic,
propionic, benzoic, cinnamic, citric, fumaric, glycolic, itaconic, lactic, methanesulfonic,
maleic, malic, malonic, mandelic, oxalic, picric, pyruvic, salicylic, succinic, methane

15 sulfonic, ethanesulfonic, tartaric, ascorbic, pamoic, bismethylene salicylic,
ethanedisulfonic, gluconic, citraconic, aspartic, stearic, palmitic, EDTA, glycolic, p-
aminobenzoic, glutamic, benzenesulfonic, p-toluenesulfonic acids, theophylline acetic
acids, as well as the 8-halotheophyllines, for example 8-bromotheophylline and the like.
Further examples of pharmaceutically acceptable inorganic or organic acid addition

20 salts include the pharmaceutically acceptable salts listed in Berge, S.M. et al., J
Pharm. Sci. 1877, 66, 2, the contents of which are hereby incorporated by reference.

Furthermore, the compounds of this invention may exist in unsolvated as well as in
solvated forms with pharmaceutically acceptable solvents such as water, ethanol and
25 the like. In general, the solvated forms are considered equivalent to the unsolvated

forms for the purposes of this invention.



1-(2-{242-(5,7-Dimethy111,2 4]triazolo[1,5-a]pyrimidin-2-y1)-ethyl]-4-
phenyl-imidazol-1-yll-ethyl)-3-methyl-imidazolidin-2-one 4.4
(2-{212-(5,W%3W5’2F(\WH,2,4]triazo|o[1,5-a|pyrimid' -2-y1)-ethyl]-4- PCT/DK2609/050134
phenyl-imidazol-1-ylyethyl)-diisopropyl-amine 8,7 WO 2009/152825PCT/DK2009/050134 19
phenyl-1H-imidazol- 1.4 5,7-Dimethy1-2-12-0-(2-morpholin-4-yl-ethyl) 4

2-y9-etiphddmatiRreN domrpByitiodye _ o
5,7-Dimethy1-242-(4-phenyl-1-propyl-1H-imidazol-2-y1)-ethylk [1 ,2,4]triazolo[1,5-a]pyrimidine 0.69
1-{242-(HP-AFRERTH- [0 VER A S8 s‘il’sfﬁﬁiﬁiﬂﬁﬁdf’h-EéPI)T&ﬁ?HMabmpﬁﬁfaaﬁo@wmﬁ@ﬁaﬁ-z-ol 13

(S)-1-{2Eptbticanth setbR A1biasaial Lo Rlpyrpisiipe? ¥ rsilizAt and a pharmaceutically
phenyl-imidazol-1-y1)-propan-2-ol 5.5 ) ) ] _
8-methGEREPRDIRY COITR{ 10Mm SlIENY.- Shen PreseihiyENtng 158RyPLYides) & menaseisRtine
2.55R)-dohedds(Bofr DiBIaPEiA 24 Hisepleliesnlpyemaicine -vhiRylof one of the specific
4-phenyl-imidazol-1-yll-propan-2-ol 11 ) ) . )
compounds disclosed in the Experimental Section herein and a pharmaceutically

acceptable carrier or diluent.

The compounds of the invention may be administered alone or in combination with
10  pharmaceutically acceptable carriers, diluents or excipients, in either single or multiple

doses. The pharmaceutical compositions according to the invention may be formulated

with pharmaceutically acceptable carriers or diluents as well as any other known

adjuvants and excipients in accordance with conventional techniques such as those

disclosed in Remington: The Science and Practice of Pharmacy, 19" Edition, Gennaro,
15  Ed., Mack Publishing Co., Easton, PA, 1995. |

The pharmaceutical compositions may be specifically formulated for administration by
any suitable route such as oral, rectal, nasal, pulmonary, topical (including buccal and
sublingual), transdermal, intracisternal, intraperitoneal, vaginal and parenteral
20  (including subcutaneous, intramuscular, intrathecal, intravenous and intradermal)
routes. It will be appreciated that the route will depend on the general condition and age
of the subject to be treated, the nature of the condition to be treated and the active

ingredient.

25 Pharmaceutical compositions for oral administration include solid dosage forms such as
capsules, tablets, dragees, pills, lozenges, powders and granules. Where appropriate,
the compbsitions may be prepared with coatings such as enteric coafcings or they may
be formulated so as to provide controlled release of the aclive ingredient such as
sustained or prolonged release according to methods well known in the art. Liquid

30 dosage forms for oral administration include solutions, emulsions, suspensions, syrups
and elixirs.

Pharmaceutical compositions for parenteral administration include sterile agueous and

nonagqueous injectable solutions, dispersions, suspensions or emuisions as well as



8-fluoro-2-(2-(1-methy1-4-phenyl-1H-imidazol-2-ypethyl)- [1,2,41triazolo[1,5-a]pyridine 120
1-{242-(5,7-Dimethyl-[1,2,4]triazolo[1,5-alpyrimidin-2-y1)-ethyl]-4-

phenyl-imid¥4234%4}$382 methyl-propan-2-ol 29 PCT/DK2009/050134
8-Ethyl-5-methyl-242-(l-methyl-4-phenyl-1H-imida%gl-211)-ethyl]- [1,2,4]triazolo[1,5-c]pyrimidine 1.1
5-Methy1-2-[2-(1-methy1-4-phenyl-1H-imidazol-2-y1)-ethyl]-7-propyl[1,2,4 1triazolo[1,5-a]pyrimidine

3.6 5.8 QupRldaratr e b RAR0M SRRk YO idhel o LIRAQIBHs SrAb G2 Ine
7-Methoxy-5-methyl-212-(1-methy1-4-phenyl-1H-imidazol-2-y1)- ethyl]-0,2,41triazolo[1,5-clpyrimidine
160 7-Idé1stopibsmsaitsiigiadminieiafion fpenglincludadou | arg ot limited to, suppositories,
ethy1141,2,41r i@ﬁfﬂ?ﬂ@n?s‘?‘li%gmgiE@Ié-%ha]ants, dermal patches and implants.
2-{2-14-(2,4-Difluoro-phenyl)-1-methyl-TH-imidazol-2-yli-ethyll-5,7-

dimethy141,2 4]triazolo[1,5-alpyrimidine 79

7"\6eth°§'prrb§!‘ @@?HEQ&%@@@@EW&'@W@WEW'%@ bhg/kg body weight per day.
ethylk[1,2,41triazolo[1,5-C]pyrimidine 29 _
Typical oral dosages also range from about 0.01 to about 50 mg/kg body weight per
day. Typical oral dosages further range from about 0.05 to about 10 mg/kg body
weight per day. Oral dosages are usually administered in one or more dosages,
typically, one fo three dosages per day. The exact dosage will depend upon the
10  frequency and mode of administration, the sex, age, weight and general condition of
the subject treated, the nature and severity of the condition treated and any

concomitant diseases to be treated and other factors evident to those skilled in the art.

The formulations may aiso be presented in a unit dosage form by methods known to

15 those skilled in the art. For illustrative purposes, a typical unit dosage form for oral
administration may contain from about 0.01 to about 1000 mg, from about 0.05 to about
500 mg, or from about 0.5 mg to about 200 mg.

For parenteral routes such as intravenous, intrathecal, intramuscular and similar
20  administration, typical doses are in the order of half the dose employed for oral

administration.

The present invention also provides a process for making a pharmaceutical
composition comprising admixing a therapeutically effective amount of a compound of
25 formula | and at least one pharmaceutically acceptable carrier or diluent. In an
embodiment, of the present invention, the compound utilized in the aforementioned
process is one of the specific compounds disclosed in the Experimental Section herein.

The compounds of this invention are generally utilized as the free substance or as a
30 pharmaceutically acceptable salt thereof. One example is an acid addition salt of a
compound having the utility of a free base. When a compound of formula I contains a
free base such salts are prepared in a conventional manner by ireating a solution or

suspension of a free base of formula | with a molar equivalent of a pharmaceutically



5,8-Dimethy1-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-y1)-ethyll[1,2,4]triazolo[1,5-c]pyrimidine 7.2

2-{2-[4-(2-Met
dimethy14‘f9,
{5-Methyl-2-[2

ho>§)/- henyl)-1-methyl-1H-imidazol-2-yl]-ethyl}-5,7- ‘
P F5[1,5-a]pyrimidine 32 24 PCT/DK2005/050134
-(1-methy1-4-phenyl-1H-imidazol-2-y1)-ethy11-

[1,2,41triazolo[1,5-alpyrimidin-7-yll-methanol 15

8-Ethyl5s

2 -b2itl-ResrgkAriasny lekdripidazsi-abbRIilaldic2atlirimentplhib-alinysiding 0.93

5,8-Dimethoxy-2-[2-(1-methyl-4-phenyl1H-imidazol-2-y1)-ethyl]- [1 ,2,4]triazolo[1,5-a]pyridine 33 In a

particuldPe

§dRRADT the present invention the compounds of the present invention have an IC50

value of less than 50 nM, such as in the range of 0.2 - 20 nM, particularly in the range of 0.2- 10 nM,

such as_in the

2009/153%8258ET

range of 0.2 - 5 nM or in the 5 range

B‘@éo@%@b‘ﬁ?ﬁ'@ﬁ’séﬁﬂi@a‘%oﬂfgg‘ﬁc;%%ﬁ%@%végn OO T SHDYS (RS

reversephries idineidR Cideduseskbyprias il RRyiruIsaligiilie BGY eHesirs mepsurast as
described in the section "Phencyclidine (PCP) induced ?ﬁ/{gﬁ@%%/{iﬁtﬁf%%Resu% of th eriments

showedPthBtaPf81BRICYRThoDHH BRHFOHR SAKBIPARES

induced;Ryp &t

ex
, DR R RRSS Yhe PCP
activitctodiaste shevrdndbethiitdeibledtRevefisrimf S4hRdndHagid dygaratiiyity

10

15

20

25

30

aqueous solutions are particularly suitable for intravenous, intramuscular,
subcutaneous and intraperitoneal administration. The compounds of formula 1 may be
readily incorporated into known sterile agueous media using standard techniques
known to those skilled in the art.

Suitable pharmaceutical carriers include inert solid diluents or fillers, sterile aqueous
solutions and various organic solvents. Examples of solid carriers include lactose, terra
alba, sucrose, cyclodextrin, talc, gelatin, agar, pectin, acacia, magnesium stearate,
stearic acid and lower alky! ethers of cellulose. Examples of liquid carriers include, but
are not limited to, syrup, peanut oil, olive oil, phospholipids, fatty acids, fatty acid

amines, polyoxyethylene and water. Similarly, the carrier or diluent may include any

sustained release material known in the art, such as glyceryl monostearate or glyceryl
distearate, alone or mixed with a wax. The pharmaceutical compositions formed by
combining the compounds of formula | and a pharmaceutically acceptable carrier are
then readily administered in a variety of dosage forms suitable for the disclosed routes
of administration. The formulations may conveniently be presented in unit dosage form
by methods known in the art of pharmacy.

Formulations of the present invention suitable for oral administration may be presented
as discrete units such as capsules or tableis, each containing a predetermined amount
of the active ingredient, and optionally a suitable excipient. Furthermore, the orally
available formulations may be in the form of a powder or granules, a solution or
suspension in an agueous or non-aqueous liguid, or an oil-in-water or water-in-oil liquid

emulsion.



10 Compound % reversal of PCP induced hyperactivity
8-Methyl-2-[2-(1-methy1-4-phenyl-1H-imidazol-2-y1)-ethyl]- [1,2,4]triazolo[1,5-alpyridine 69
5-Methyl-2* 9—%&9 i-4-phenyl-1H-imidazol-2-y -ethylp [1,2,4]triazo|o¥’1‘?gi’g Reia o8
phenyl-1H-imidazol-2-y1)-ethyl]- 84 5,7-Dimethy1-2-[2-(1-methyl 4 [1,2,4]triazolo[1,5-a]pyrimidine
5,7-Dimethy1-242-(4-phenyl1-1H-imidazol-2-y1)-ethyll[1,2,4]triazolo[1,5-alpyrimidine 38

5,8-Dimetybiddcaldah RidH IheBriddinnteralicny e trdbhaldrmityiaeoiabldtadpyisbee
5-Methyl-242-(1-methyl-4-phenyl-1H-imidazol-2- 1%-ethy||-7-, .
morphd%%bﬁiﬁlgﬁlﬂtﬂﬁa‘i%%[‘f%-‘ﬁ]B?P’Nﬁﬁﬁﬁ’é peilet form or it may be in the form of a troche or

lozenge. The amount of solid carrier will vary widely but will range from about 25 mg to
about 1 g per dosage unit. If a liquid carrier is used, the preparation may be in the form
5 of a syrup, emulsion, soft gelatin capsule or sterile injectable liguid such as an agueous

or non-agueous liquid suspension or solution.

The pharmaceutical compositions of the invention may be prepared by conventional

methods in the art.  For example, tablets may be prepared by mixing the active
10 ingredient with ordinary adjuvants and/or diluents and subsequently compressing the

mixture in a conventional tabletting machine prepare tablets. Examples of adjuvants or

diluents comprise: corn starch, potato starch, talcum, magnesium stearate, gelatin,

lactose, gums, and the like. Any other adjuvants or additives usually used for such

purposes such as colorings, flavorings, preservatives etc. may be used provided that
15 they are compatible with the active ingredients.

Treatment of Disorders
As mentioned above, the compounds of formula | are PDE10A enzyme inhibitors and

20 as such are useful to treat associated neurological and psychiatric disorders.

The invention thus provides a compound of formula | or a pharmaceutically acceptable
acid addition salt thereof, as well as a pharmaceutical composition containing such a
compound, for use in the “treatment of a neurodegenerative disorder, psychiatric
25 disorder or drug addiction in mammals including humans; wherein the
neurodegenerative disorder is selected from the group consisting of Alzheimer's
disease, multi-infarct dementia, alcoholic dementia or other drug-related dementia,
dementia associated with intracranial tumors or cerebral trauma, dementia associated
with Huntington's disease or Parkinson's disease, or AlDS-related dementia; delirium;
30 amnestic disorder; post-traumatic stress disorder; mental retardation; a learning
disorder, for example reading disorder, mathematics disorder, or a disorder of written
expression; attention-deficit/hyperactivity disorder; and age-related cognitive decline;
and wherein the psychiatric disorder is selected from the group consisting of



Diisopropyl-(2-{242-(5-methyl11,2,4]triazolo[1,5-a]pyridin-2-y1)-
ethyl]-4-phenyl-imidazol-1-y1}-ethylyamine 27 8-Methoxy-2-(1-methy1-4-phenyl-1H-imidazol-2-
ylsulfanyln% m@?f?ﬂtriazolo[l,5-a|pyridine 26 5,6,7-Trimethy1-2-[2-(1- Ho9/050134
phenyl-1H-imidazol-2-y1)- 14 ethyl]-11 ,2,4]triazolo[1,5-a]pyrimidine
214-(3-Methoxy-phenyl)-1-methy1-1H-imidazol-2-
ylmethyé%#ﬁz?c%ﬂe‘éié;%ﬁ%w%@6&@9@219&%5@]%@@%@:@@, catatonic, undifferentiated, or
(2-{242-(5,7-Dimethyl-[1,2,4]triazolo[1,5-a]pyrimidin-2-y1)- i )
ethyI]-4fBﬁWliM%zéFﬁLWéﬁﬁﬂjfﬁT@bﬂi%W%Ymﬁ?@'IQaﬁeCt‘Ve disorder, for exampie of the
5'7'Di”@éh)@o%b?'(ﬂn@é]eB}’ltﬂaepV%Prébbi@da?ﬁé?'ﬁaﬁmht [L%s4taazolalb&=alpyrintiding3
1-{212-(5,7-Dimethy1-11,2 4]triazolo 1,5-a)périm|din-2-y1)-ethy|l]- 4-phenyl-imidazol-1-y1}-propan-2-ol
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5  cocaine, hallucinogens, inhalants, opioids, or phencyclidine; personality disorder of the

ophol, amphetamine, cannabis,

paranoid type; and personality disorder of the schizoid type; and wherein the drug

addiction is an alcohol, amphetamine, cocaine, or opiate addiction.

The compounds of formula | or pharmaceuticaliy acceptable salis thereof may be used
10  in combination with one or more other drugs in the treatment of diseases or conditions
for which the compounds of the present invention have utility, where the combination of
the drugs together are safer or more effective than either drug alone. Additionally, the
compounds of the present invention may be used in combination with one or more
other drugs that treat, prevent, control, ameliorate, or reduce the risk of side effects or
15  toxicity of the compounds of the present invention. Such other drugs may be
administered, by a route and in an amount commonly used therefore,
contemporaneously or sequentially with the compounds of the present invention.
Accordingly, the pharmaceutical compositions of the present invention include those
that contain one or more other active ingredients, in addition to the compounds of the
20  present invention. The combinations may be administered as part of a unit dosage form
combination product, or as a kit or treatment protocol wherein one or more additional

drugs are administered in separate dosage forms as part of a treatment regimen.

The present invention provides a method of treating a mammal, including a human,

25 suffering from a neurodegenerative disorder selected from a cognition disorder or
movement disorder, which method comprises administering to the subject a
therapeutically effective amount of 2 compound of formula |

This invention further provides a method of treating a neurodegenerative disorder or
30 condition in @ mammal, including a human, which method comprises administering to
said mammal an amount of a compound of formula | effective in inhibiting PDE10.



ypethy1}41,2 41triazolo[1,5-a]pyridine

1-{242-(5,7-Dimethy141,2 4]triazolo[1,5-a]pyrimidin-2-y1)-ethylF
4-phenyl-iWH&?B?—%%Z}S-Z-methyl-propan-2-o| 33 2009/152825PCT/DICE8ESM8E1%4%1
8-Ethyl-5-methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-y1)- ethyl}[1,2,4]triazolo[1,5-c]pyrimidine 85
5,8-Dimethy1-2-[2-(1-methyl 4 phenyl-1H-imidazol-2-y1)-ethyl]- 99 [1,2,4]triazolo[1,5-alpyrazine

7-Isopromyd -priativi- s Grevaibgl-4-plenyt i teidrep b uliethyllifehiatrirgelal lpeRitinydine 30
7-Methoxy-5,8-dimethy1-242-(1-methyl-4-phenyl-1H-imidazol-2- . .
y1)-ethyiEPan B 1BeESsiRRIM 28S SPTHRAIRADS. (321 thRetRyPipct @ therapeutically

phenylghddmdageloentlyeiyiniund of formula I.  Examples of psychiatric disorders that
can be treated according to the present invention include, but are not limited to,

5 schizophrenia, for example of the paranoid, disorganized, catatonic, undifferentiated, or
residual type; schizophreniform disordér; schizoaffective disorder, for example of the
delusional type or the depressive type; delusional disorder; substance-induced
psychotic disorder, for example psychosis induced by alcohol, amphetamine, cannabis,
cocaine, hallucinogens, inhalants, opioids, or phencyclidine; personality disorder of the

10  paranoid type; and personality disorder of the schizoid type; and the anxiety disorder is
selected from panic disorder; agoraphobia; a specific phobia; social phobia; obsessive-
compulsive disorder; post-traumatic stress disorder; acute stress disorder; and

generalized anxiety disorder.

15 It has been found that the compounds of formula | or pharmaceutically acceptable salts
thereof may advantageously be administered in combination with at least one
neuroleptic agent {which may be a typical or an atypical antipsychotic agent} to provide
improved treatment of psychiatric disorders such as schizophrenia. The combinations,
uses and methods of treatment of the invention may also provide advantages in

20 treatment of patients who fail to respond adequately or who are resistant to other
known treatments.

The present invention thus provides a method of reating a mammal suffering from a
psychiatric disorder, such as schizophrenia, which method comprises administering to
25 the mammal a therapeutically effective amount of a compound of formula |, either alone

or as combination therapy together with at least one neuroleptic agent.

The term "neuroleptic agent" as used herein refers to drugs, which have the effect on
cognition and behaviour of antipsychotic agent drugs that reduce confusion, delusions,
30 hallucinations, and psychomotor agitation in patients with psychoses. Also known as
major tranquilizers and antipsychotic drugs, neuroleptic agents include, but are not
limited to: typical antipsychotic drugs, including phenothiazines, further divided into the
aliphatics, piperidines, and piperazines, thioxanthenes (e.g., cisordinol),



[1,2,4]triazolo[1,5-c]pyrimidine 8-Ethyl-5-methyl-242-(1-methyl-4-phenyl-1H-imidazol-2-y1)-
ethy11[1,2,4 triazolo%l,S-a]pyridine 31 Pharmaceutically Acceptable Salts 5The present invention also
comprises‘g o) 8%?)mpounds, typically, pharmaceutically acceptable BSOS ¥ include
pharmaceutically acceptable acid addition salts. Acid addition salts include salts of inorganic acids as
well as organic acids. 10Representative examples of suitable inorganic acids include hydrochloric,

hydrobrgiit{gohydiciedis. phasphoric, sabgeeidsiifamicipine eigegnddhe likeReprasgamiss,
examples of suitable organic acids include formic, -acetic, trichlorgacetic, trifluoroacetic, propionic,

benzoic BHAEHRECIGRRS fifmdric, BRIEBIRNRhcSHRN SAVRUIHBIREHEN RN Inal BIETPRIR): nltShic,
mandelign¥EBIC aPIGHSy EBHYI G rSRICY eI GHRNISe AIgtbRBC oS SfgniGigibAneRBORISHAIEC,

ascorbic, pamoic, bismethylene salicylic, ethanedisulfonic, gluconic, citraconic, aspartic, stearic,
palmiticOEPagR IR, iRl RN OS8RSR FOLART A5 S hesulfonic, p-toluenesulfonic acids,
themphylline acetic acids, as well as the 8-halotheophyllines, for example 8-bromotheophylline and the
like. Further examples of pharmaceutically acceptable inorganic or organic acid addition 20salts

include FRESHAANS CRIRIENRA P RIBRIC RIRAY IRBAIYR, ‘6. MRt MYeNtsRa R SEpriiBsoless, 2,
the contaptszapmeichigseasaby mnesipplatedhiplisferense halbthemodr&itasprRpeiprdsiabiis
invention may exist in unsolvated as well as in solvated forms with pharmaceutically acceptable
solvent@8HPPEEGHARY, ethanol and 25the like. In general, the solvated forms are considered
equivalent to the unsolvated forms for the purposes of this invention. WO
2009/152825PCT/0K2009/050134 22 Pharmaceutical] compositions
10 T%we present}ﬁnvention %Jrﬁuer provgg]es a metLod & treattr;}g a subject suffering from a
cognition disorder, which method comprises administering to the subject a
therapeutically effective amount of a compound of formula 1. Examples of cognition
disorders that can be treated according to the present invention include, but are not
limited to, Alzheimer's disease, mulii-infarct dementia, alcoholic dementia or other drug-
15 related dementia, dementia associated with intracranial tumors or cerebral trauma,
dementia associated with Huntington's disease or Parkinson'’s disease, or AlDS-related
dementia; delirium; amnestic disorder; post-traumatic stress disorder; mentai
retardation; a learning disorder, for exampie reading disorder, mathematics disorder, or
a disorder of written expression; attention-deficit/hyperactivity disorder; and age-related

20  cognitive decline.

This invention also provides a method of treating a movement disorder, which method
comprises administering to the subject a therapeutically effective amount of a
compound of formula I. Examples of movement disorders that can be ireated
25 according to the present invention include, but are not limited to, Huntington's disease
and dyskinesia associated with dopamine agonist therapy. This invention further
provides a method of treating a movement disorder selected from Parkinson's disease
and restless leg syndrome, which comprises administering to the subject a
therapeutically effective amount of a compound of formula |.
30
This invention also provides a method of treating a mood disorder, which method
comprises administering o the subject a therapeutically effective amount of a
compound of formula 1. Examples of mood disorders and mood episodes that can be



The present invention further provides a pharmaceutical composition comprising a therapeutically
effective amﬁunt ofs%scz%mpound of formula | and a pharmaceutically acch@p, &%%&rsglluent. The

present inVeRtTOR AIsS provides a pharmaceutical Sgcomposition comprising a therapeutically effective

amount of one of the specific compounds disclosed in the Experimental Section herein and a
pharmaceutically acceptable carrier or diluent. The compounds of the invention may be administered

alone ofrnesunBivesianngitio 1hehprawetutivadiytrtcaptibtecasierardilnentdimitercimentsajior either
single or multiple doses. rmaceutical compositions accqrding to the invention m
i d

he ph y be
formul 6P GRAERFRSR Etieglﬁ/%c%! abie SFor iR & TPAHy 8Ehgp)f<%(§v{}ﬁoggjuvants
and excipigntieinnegpsiaactowibaprysationakietiprisssiscs epiisasithodth displpamd federaingion: The
Science,and Practice of Pharmacy, 191" Editio ennaro, 15Ed., Mack Publishing,Co. ston, PA,
Y005, PRSI ACBRRE oM SRRy ol SRt ToPLR Rl R SR L g By
suitablergatiiesstich anonal, egstaldsasdthpyostpanyrtopicaldinchudingtinkecalaprb ssioling nadjor
transdermal, intracis ernailJ, intraperitoneal, vaginal and parenteral 20 (in Iudidn&,_subcutane us,
intramugrgﬁfgﬁ%fﬁ?at §8§,§ﬁ’tr§y§ ’gng'% g&&rnﬂ%’l %upeefrﬁﬁm%e é%%?euatg&etﬁ'aetﬁ%éuroute will
dependdysphegendiadreenditiosbpsyabetif tHemessicetodimdsted! thehizvpieefithe gondiiiom to be
treated and the.acti(\g\egtijggredient. 25Pharmaceutical co Bo(iitio for oral admi'i%té% i?r&.inclggg solid

es

dosage ShCEE 8&%@?{%{3&? rgaeaeg,sgﬁs? bzensé)e(s%g\?vcer%sa% Léranu .EWhere
approprigtecHieophimepoisit@mspoly bespréparét withropiingsdach asemterjdapaltings distidgnnay be
formulated,so a pravide controlled release, of the active ingredient such as sustai . onged
reiglaseaaﬂ:%o%ﬁ?att%cy %‘@th@ﬁg@ i kr?%vx'/% inﬂgrgt(r?qﬁquﬂet 3 dan%%% %lré%éo%r 5ra$a%%‘?%’rs'%%on

include geloittiars, emulsions, suspensions, syrups and elixirs. Pharmaceutical compositions for

parenteral administration include sterile aqueous and nonaqueous injectable solutions, dispersions,

suspensions or emulsions as well as WO 2009/152825PCTMK2009/050134 23 sterile powders to be

reconstifhigdinv steidle fnjtctabiesdidoasroetisgedsites nigraadusg . addieticnit&ieadmiplsteation
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15  which method comprises administering to said mammal an amount of a compound of

formula | effective in treating drug addiction.

This invention also provides a method of treating a drug addiction, for example an
alcohol, amphetamine, cocaine, or opiate addiction, in a mammal, including a human,
20  which method comprises administering to said mammal an amount of a compound of

formula 1 effective in inhibiting PDE10.

The term "drug addiction”, as used herein, means an abnormal desire for a drug and is
generally characterized by motivational disturbances such a compulsion to take the

25 desired drug and episodes of intense drug craving.

Drug addiction is widely considered a pathologicai state. The disorder of addiction
involves the progression of acute drug use to the development of drug-seeking
behavior, the vulnerability to relapse, and the decreased, slowed ability to respond to
30 naturally rewarding stimuli. For example, The Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM-1V) has categorized three stages of addiction:
preoccupation/anticipation, binge/intoxication, and withdrawal/negative affect. These

stages are characterized, respectively, everywhere by constant cravings and



5 Typical oral dosages range from about 0.001 to about 100 mg/kg body weight per day. Typical oral
dosages also range_from about 0.01 to about 50 mg/kg body weight per cal oral dosages
further ran&vé)fg&téJ L8t 0.05 to about 10 mg/kg bggy weight per day. Oraﬁ'égg 009 050ﬁ’é”ually
administered in one or more dosages, typically, one to three dosages per day. The exact dosage will
depend upon the 10 frequency and mode of administration, the sex, age, weight and general condition

of the syhieeiclipatrih athableRIdsarerityuishmeendiimngreated apd ey cumeeattiseases to
be treated and other factors evident to those skilled in the art. The formulations may also be presented

in a unif§58358Yor P bySHRAABAS KNS A IR0 RIERS th @0, B3PRRIRAG BRIk

typical yithdesaaedonmioneralmrguaisisstanmay swridior remaba 8dilitteabout 1000 mg, from
about 0.05 to about 500 mg, or from about 0.5°'mg to about 200 mg. For parenteral routes such as

intravenous, intrathecal, intramuscular and similar 20administration, typical doses are in the order of

hal§ the Tase igraayad figtiesal 9ﬂmimﬁra§m@fmﬁ3pr@’seféaiﬂmgn@m@@m@romﬁsﬁxﬁgcgas for
making a pharmac al] composition compri admixing a therapeutic Iy effe tive amount of a
Compo TBRSE 6 HRACFARY i RLERUE BHLIALCRSRLa Moo AT hr A DR B,

embodieizh ehétiederezenpiibentiamitisteantpasisaidtifizac maihemmmuﬁﬂ@@raedmmwlsmne of
the spegific ¢ nds disclosed in the E ental Section herein. The compounds of this invention
are gen%]rﬁﬂy?éqlé)él Y ﬁf&&%&&é{%ﬁgﬂf%@ fa 30 pharmaceutically acceptable salt thereof. One
example is an acid addition salt of a compound having the utility of a free base. When a compound of
fo ontains a free bgse such s ared in g conyentional mann treating a solutlon
o Bsp UL GO DadiPbr i, ViR thoPk SOUIVEIelR of KR RCB (R AR) 07

2009/1@&2@8&5]&&6@@@&/@%@@@%,a"coam&ble aprdir&was@wwet@(dmeeref suitable organic
and inorganic acids are described above. For parenteral administration, solutions of the compounds of

formula | in sterile 5 aqueous solution, agueous propylene glycol, agueous vitamin E or sesame or
peanut g e deremmtoyadd Suslkess ushasmetutindr st dhbénsuitetibyeukiestiddl teagsearnpand the

liquid diluen tlrsi;r ered isotonic |th sufficient saline or glucose. The us solutions are
particul A SRR o e o R i FSEIEE DR EBUS St o SR HERH AR Econ.
TH& cordpatind$ véipomsim Ithmw@arwmdﬂwmsgmemtefdamtmdmwnmmmaqmeummd@dlsing
standard technigues known t killed in the art. Suitable pharmac utl arriers incluge inert
ol GO G RIS s ie AR sEHu B B O b B B e e S ENSL S B
carriersdpsfudetiantose, death of neurons at risk in these disorders or conditions and/or
enhances the function of damaged or healthy neurons in such a way as to compensate
for the loss of function caused by the dysfunction or death of at-risk neurons. The term
20  "neurotrophic agent” as used herein refers {o a substance or agent that has some or all

of these properties.

Examples of neurodegenerative disorders and conditions that can be treated according
to the present invention include, but are not limited to, Parkinson's disease;
25 Huntington's disease; dementia, for example Alzheimer's disease, multi-infarct
dementia, AlDS-related dementia, and Frontc temperal Dementia; neurodegeneration
associated with cerebral trauma; neurodegeneration associated with stroke,
neurodegeneration associated with cerebral infarct; hypoglycemia-induced
neurodegeneration;  neurodegeneration  associated with  epileptic  seizure;

30 neurodegeneration associated with neurotoxin poisoning; and multi-system atrophy.



15 alba, sucrose, cyclodextrin, talc, gelatin, agar, pectin, acacia, magnesium stearate, stearic acid and
lower alkyl ethers of cellulose. Examples of liquid carriers include, but are nat limited to, syrup, peanut

oil, olive oiWBﬁSg%ﬁ%ﬁﬁ?ds, fatty acids, fatty acid atﬂ'nes, polyoxyethylene ERl Rt St arly, the

carrier or diluent may include any sustained release material known in the art, such as glyceryl
monostearate or glyceryl 20 distearate, alone or mixed with a wax. The pharmaceutical compositions

formed py ep@bithmeamppuids otéeentla-handshphgrenarauierieneeantiablaisarder ase then

readily administered in a variety of dosage_forms suijtable for the disclosed routes of administration.
The forFRISHRTE MBNSHIEHERRGASE Braden el SHaH JBEIE SRR TREIRESs RO MR TR art of

pharmagis)isdidePEMtilatiams of the present invention suitable for oral administration may be presented
as discrete units such as capsules or tablets, each containing a predetermined amount of the active
ingredient, and optionally a suitable excipient. Furthermore, the orally available formulations may be in

thesformypbarpansie e aadiRWes, o IRBITesE30sYSPEBRSIOhE ABABHeaLsONivs-auimaus byuid, or
an oil-in-water or water-in-oil liquid emulsion. WO 2009/152825PCT/DIC2009/050134 25 If a solid

carrier iSAREHOR IO FAAIREIABFHISR2E% preparation may be tabletted, placed in a hard gelatin

capsule in powder or pellet form or it may be in the form of a troche or lozenge. The amount of solid
carrier will vary widely byt will rapnge. from about 25 to abqut er dosage unit. If a liquid carrier is
Caect 1B BRERAPLEIAE e B OIRTP S SRS OROSA SRBNG A eGt S iRfoctable
liquid sulipaFADAGEYUSSIERD AR BeUs laithsulineniéanpidheiutizibelbe pRENTACRIDCH),
cot$position o(_ the Mntion may be reg‘@r?d by conventional methods in the zra;[ét.For egan}ple,
tabfets MEPBE &Y, @Wnﬁ?in@é;“ﬁ%ggci R e GRINPIN S AEIN 2GVEAR ndSiituBnts and
subsequeetytcerepfestirgipeuneiyeffestivenweniionaltablettingonactiierptekareablefsriedamples
of adjuvants or diluents comprise: corn starch, potato starch, talcum mgﬂjr}esium stearate gﬁglatin,
S X

lactose & 9,' %W&‘@Tetm?e. 8fhé§’ éﬁimﬂhtst !I%(ég l?s&é’lwg of gu%lﬁeﬁﬁrp"i‘)%%s fich as

coloringsnfigyntisigs, piesieivasiezsaillynay sotisedmeivided drabdbiheynareheametaiilduribizthe
active ingredients. Treatment of Disorders, ., As meFtionedgf oye, the co pou?dﬁséagr formula | are
! '%rl%&r

PDE10AXURRYHE AIBHOISISHAD 85800 1D F0SN toARST ARD8 AR Al i hiatric
disprdetsh ity inyentios. ghusipvitiesia cdiseausibofrtoringa bransoehiptimaceptieallinacdeptiale acid

addition salt thereof, as well as a phar, tical composition containing such a compound, for use in
the treabifien %‘?@‘ﬁ" ﬁ%%ecﬂe%%?aaﬁ\?ée\é?ggfgee rp%%i%gﬁ%‘%e&gorder or drug addiction in mammals
including humans; wherein the neurodegenerative disorder is selected from the group consisting of

AIzheimgﬁ's Eiseag.e‘, multi-infarct dementia, alco eﬁlic dementia ?r ather dgu -relate% demiﬁtr.’ntiaé
dementia Zs568ht lmr%?gﬁ?épﬁm‘%ré%? &bl f'r%l?ﬁ?a,odgmce%’t? ¥ gg(?@ia Fongiten
HuntingtioatptiisegseoptdPat kingorsk dineesaremA S meliitarhdentdndiss defiditionSnatodedtipe

digqrder; ppst-traumatic stress. disorder; mental retardation; a learning disorder, for,example reading
Wi G T e R SR iR R R T e
disorde(f'M'_pgﬂm&i&teobt;ogﬁti\}dfajecmgeodhﬂ gitrdestetble psytretdvatdsdrigyiesetxtablifroim the
group C%nesslgétlcr:] nditions are associated with high blood insulin fevels. The fundamental defect

in the metabolic syndrome is insulin resistance in both adipose tissue and muscle.

25 Al references, including publications, patent applications and patents, cited herein are
hereby incorporated by reference in their eniirety and to the same extent as if each
reference were individually and specifically indicated to be incorporated by reference

and were set forth in its entirety (to the maximum exient permitted by faw).

30 Headings and sub-headings are used herein for convenience only, and should not be

construed as limiting the invention in any way.



WO 2009/152825PCT/DK2009/050134 26 schizophrenia, for example of the paranoid, disorganized,
catatonic, undifferentiated, or residual type; schizophreniform disorder; schizoaffective disorder, for
example oS BRILE R al type or the depressive type; delusional disorder‘,} SOPEAR L MGt ed
psychotic disorder, for example psychosis induced)%y alcohol, amphetamine, cannabis, 5 cocaine,
hallucinogens, inhalants, opioids, or phencyclidine; personality disorder of the paranoid type; and
personatity disereerat thrdsenizoighmes abe yveenpiaihetisigaaddirigndmanaicniehrsaphesamine,
cocaine, or opiate addiction. The compounds of formula I or pharmaceutically acceptable salts thereof

may beSI¥APHD:irfcdmIARLLES FHAbhE SPEBresSREsRFGHCHI B UFRERE JPEIS R e batter

conditiqngan xBighethe/AMAN NS S daaBresa Mantanhae tilitsonbeiEie ssAlingsien of the
drugs together. are safer or more effective than either drug alone. Additionally, the compounds of the

presentd 5% IRdig3j€dsed in combination with one or more other drugs that treat, prevent, control,
amgliorate, or reduce the risk of side effects or 15 toxicity of the compounds of the present invention.

Such other drugs may be administered, by a route and in an amount commonly used therefore,
contempORTESHS GNSefIEATRAIFHARN %é’@@ﬁbmqlﬁe LR fSnBBRG P ACXBY NGRS Fhe

pharmaggtica ¢ Qe sibpReRidharmyesent dnvaatinsitich ¢e ibash gt fefiairep it cyapiitg ofher
active ingredients, in addition to the compounds of the 20 present invention. The combinations may
be admiHStERAISY FARERE it dosage form combination product, or as a kit or treatment protocol
wherein one or more additional drugs are administered in separate dosage forms as part of a

treatment regimen. The present inventio proviqges a method of treating.a mammal, including a human,
29 Q. ety HSeE ML AR FLOTRA LEriAR A SURRIRIBR Sbire BY RGBS
disordergyifiehmpther pospsisesaintinisiering ociheiisabjbotapiiersdsieutically effective amount of a
compound of formula I.  This invention further provides a method of treating a neurodegenerative
disorder or 30condition in a mammal, including a human, which method comprises administering to
said mapypatianeitsl Béefiarcompound of formula! effective in inhibiting PDE10. WO
2009/152825PCT/D1C2009/050134 27 This invention also provides a method of treating a subject
suffering from a psychiatric disorder, which method comprises administering to the subject a
thesapeptiephy #iestbthmovnpbamdsebdting ieldentiola |. Examples of psychiatric disorders that
can be treated according to the present invention include, but are not limited to, 5 schizophrenia, for

~ example of the paranoid, disorganized, catatonic, undifferentiated, or residual type; schizophreniform
disorder; schizoaffective disorder, for example of the delusional type or the depressive type; delusional
disorder; substance-induced psychotic disorder, for e%nple psychosis induced by alcohol,
amphetamine, cannabis, cocaine, hallucinogens, inhalaits, gpjoids, or phencyclidine; personality
disorder of the 10 paranoid type; and personalityreseyd the schizoid type; and the anxiety
disorder is selected from panic disorder; agoraph@bia' a.spedific phobia; social phobia;
obsessive-compulsive disorder; post-trﬂgqatfla%re di rder; acute stress disorder; and generalized
anxiety disorder. 151t has been found that the compoyn &t formula I or pharmaceutically acceptable
salts : R1

20  Compounds of the general formula | of the invention may be prepared as described in
the following reaction schemes. Unless otherwise indicated, in the reaction schemes
and discussion that follow, HET, R+-Rq, -L-, Z and Y are as defined above.

Compounds of formula |, wherein -L- is -S-CHz-, can be prepared by the coupling of a
25 nucleophile of formula Il or Ila with an electrophile of formula IV, where X is a leaving
group, e.g. CI, Br, |, methanesulfonyl, 4-toluenesulfonyl, as shown in scheme 1. In the
reaction between flfa and IV, alkylation of the sulfur atom of Hila with IV and ring closure
to form the triazole ring both take place under the same reaction conditions in a one-pot

procedure.



thereof may advantageously be administered in combination with at least one neuroleptic agent (which
may be a typical or an atypical antipsychotic agent) to provide improved treatment of psychiatric
disorders suaﬁgosggéﬁ%%phrenia. The combinationgguses and methods of%%?rﬁ%%@&s%yinvention
may also provide advantages in 20treatment of paﬁents who fail to respond adequately or who are
resistant to other known treatments. The present invention thus provides a method of treating a
mammal suffering from a psychiatric disorder, such as schizopf3renia, which method comprises
administering to 25the mammal a therapeutically effective, amount of Re&ompound of formula I, either
alone or as combinatif¥f therapy together with at least or‘%i tic agent. The term "neuroleptic
agent" as used herein reig p:mugs, which havesthe ef,(fact oRgoghition and behaviour of
antipsychotic agen\Rfrugs that ret}HESconfusion, d ' ns 30 hallucinatiefis; psychomotor
agitation in patients with p§ycholes. Also known as maj@y anqtﬁ@ers and antipsychotic drugs,
neuroleptic agents incjugle, but &le not limited to: typiq@]l’antipsychotic drugs, inclugling phenothiazines,
further divided into the aliphatics, piperidines, and piperazines, thioxanthenes (e.gy cisordinol), WO
2009/152825PCT/OK2009/050134 18 v
butyrophenones(e.g.,haloperidol),dibenzoxazepines(e.g.,loxapine), dihydroindolonks (e.qg.,
molindone), diphenylbutylpiperidines (e.g., pimozide), and aty@'gal antipsychotic drugs, including
benzisoxazoles (e.qg., risperidone), sertindole, olanzapine, quetigpinegsanetant akd ziprasidone. 5
Particularly preferred rpgmroleptic agents for use in the inveigirang sertindole, olanzapine,
risperidone, quetiapine, agpl ble haloperidol,s%ozapine, zZip done and osanetant. 10The present
invention further preyg eth(:;ijﬁlf treating a jec/N fering frorka itionidisorder, which
method comprises admirfigteMngy e subject a thera ally Rflective amount of a compound of
formula I. Examples o gnitiod‘biso{'\éi e§ that can be treated according to the present invention
include, but are not limited to, Alzheirtrers Uisease, miif-infarct dementia, alcoholic dementia or other
drug- 15 related dementia, demeniiﬁgssociated with intraE¥anial tumors or cerebral trauma, dementia
associated with Huntington's disease or Parkinson's disease, or AIDS-related dementia; delirium;
‘amnest@alisonget; post-traumatic stress disorder; mental retardation; a learning disorder, for example
reading disorder, mathematics disorder, or a disorder of written expression;
attention-deficit/hyperactivity disorder; and age-related 20cognitive decline.

This reaction is typically carried out in a solvent such as 1-propanol, {oluene, DMF, or

5 acetonitrile, optionally in the presence of ‘a carbonate base such as potassium
carbonate or a tertiary amine base such as triethylamine or diisopropylethylamine
(DIPEA), at a temperature ranging from about 0° C to about 200° C, optionally under
pressure in a closed vessel. Other suitable solvents include benzene, chloroform,
dioxane, ethyl acetate, 2-propanol and xylene. Alternatively, solvent mixtures such as

10 toluene/2-propanol can be used.

Compounds of formula Il are either commercially available or can be prepared as
described in the literature, see for example Brown ef al. Aust. J. Chem. 1978, 31, 397-
404; Yutilov et al. Khim. Geter. Soedin. 1988, 799-804; Wilde ef al. Bioorg. Med. Chem.
15  Left 1995, 5, 167-172; Kidwai et al. J. Korean Chem. Soc. 2005, 49, 288-291.
Compounds of formula llla can be prepared as described in WO 96/01826 from the
corresponding 1,2-diaminopyridines by reaction with thiocarbonyldiimidazole in a
suitable solvent, such as chloroform, at a suitable temperature, such as room
temperature or +40 °C. The requisite 1.2-diaminopyridines are readily availabie from
20 the corresponding commercially available 2-aminopyridines by reaction with a suitable

N-amination reagent, such as O-(mesitylsulfonyl)hydroxylamine, in a suitable solvent,



This invention also provides a method of treating a movement disorder, which method comprises
administering to the_subject a therapeutically effective amount of a compo for |. Examples
of movemehPHEBARREEhat can be treated 25 accay, ing to the present inv%%?é&%g%%&%ut are not
limited to, Huntington's disease and dyskinesia associated with dopamine agonist therapy. This
invention further provides a method of treating a movement disorder selected from Parkinson's
diseasesgae RsURRS-taEEYNSreneivmbiceoporisercadunisierinotodinpsubiRgh pdheinpeytieally
effective amount of a compound of formula I. 30 This invention also provides a method of treating a
mood d‘%?o%@,/%%%ﬁ‘method comprises administering to the subject a therapeutically effective
amount of a compound of formula I. Examples of mood disorders and mood episodes that can be WO
2009/152825PCT/01C2009/050134 29 treated according to the present invention include,. but are not
imited % HARG B 2 RN £3 T RE A O O L e AT ROt s
episodeha hyhesswradieo@ anidasiairadpprasgivel ppisadtdaitbiedypitagfeatyesidalepergsive
episode with melancholic features; a depressiv jsode with catatonic 5 features; a moqd episode
with po%rﬁ%r&ﬂs&‘,lB%g?-’sﬂ?gl?é@%ﬂ&%igﬂfﬁﬂfﬁjﬁﬁde‘b{r&%ﬂ%&h%@ﬂé%r?r&fmc agg&aéﬁl}fminor
depressigihgisareeitanRmensenal slysphasicdlistoden epsiresyobitis deptiesss/eadibokaenef to
schizophrenia; a major,depressiye_disorder.s i sed on a psychotjc disorder such as delusional
disordef ?%ﬁﬁ%&ﬂ%ﬁi@; %iﬁgraﬁb?sg}rﬂﬂE'L#gre%g]épfﬁﬁgmSﬁé&f*{()ﬁggﬁtﬁeﬁ‘%@ﬁ&zﬁi8?58?(% ©10and
cyclothysrig gisargenvigisstlrnsiaodihticaandedalisorsesrispiepviagtalan, A ordes!Ehis. imetion
further provide thod ting a2 drug.addiction, for ex le.an alc p [ ocaine,
o Hpratt e B O A i Sl L8 o B o B AP B o

said mammal an amount of a compound of formula | effective in treating drug addiction. This invention

also proyides a method, of treati drug addictian, fqr example an alcohagl, amphetamine, cocaine, or
opiate a(éa{@ﬁ)(?#,niﬁsaolﬁfm% F]%Yﬁgﬁ% a U?ﬁa—%%vﬁigﬁa I%?h%eegﬁgn%&ﬁ%d%ﬁ%@gﬁn% & said
mammat@icaphile s ferennapXiuvichodfosteuteopeffeciieiminhivitiag $HolA0IN scheme 2.

R3
RD R4
§ Rs  Base
HET— > HET—  + s= | gg — |
OH X N
V V1 R1 X
O
1. HOCH,CO,Me, base H‘S
2. Ester reduction
— X = Cl, Br, I,
R7 R7 OMs, OTs
Q,‘Y\ _NH N-amination \&m
L ol )
N SNH A NH,
R9 RS
15 Vi VI
Scheme 2.

This reaction is typically carried out in a solvent such as 1-propanol, toluene, DMF, or
acetonitrile, optionally in the presence of a carbonate base such as potassium
20 carbonate or a tertiary amine base such as friethylamine or diisopropylethylamine
(DIPEA), at a temperature ranging from about 0° C to about 200° C, optionally under
pressure in a closed vessel. Other suitable solvents include benzene, chloroform,



The term "drug addiction", as used herein, means an abnormal desire for a drug and is generally
characterized bé{?motivational disturbances such a compulsion to take the 25 desired drugjill_nd
. The

episodes oV & 3@%& craving. Drug addiction i%\g/idely considered a p£ﬁ3{8§?&‘é{]9é?§?

disorder of addiction involves the progression of acute drug use to the development of drug-seeking
behavior, the vulnerability to relapse, and the decreased, slowed ability to respond to 30 naturally

rewardigghghrelicfrin examie, Throbiaanasts apksiasticaldMaayaleiiantaiisesieimayrth
Editionr§f§SM-l\(% has categorized three stages of addiction: preoccupation/anticipation,
binge/inIXRARHTPERANRNEFAPS/HESGtive affect. These stages are characterized, respectively,
everywhere by constant cravings and WO 2009/152825PCT/01C2009/050134 30 preoccupation with
obtaining the substance; using more of the substance than necessarg to experience the intoxicating

effects; SRAEXPEFERRALED ISTIRE HAN Y181 SOMEHAEA M @RI R S BN o MAROPIBFTO AR life

activitiernawMisninyenten BathesPEREERsIa DFrethod e iveatmecs diserdehaenarisiteas ® synptom a
deficiency in attention and/or cognition in a mammal, including a human, which method comprises

adminisEMARIFENPrESInl & dmBGiR ResiapdudatoiuereRii G iteEalealst ERiREERR P isorder.

éOOtgebglis;@rdm"&mﬁtazn@gar@awwgagd%mﬂwetdﬁvwm@Natrg Qéfae@\ﬁz{gcgmxbsive
isorders, Tourette's syndrome and other ti¢ disqrders. As used herein, and unless otherwjse
indicated SRR AR S ORBIRIS: S LBRAmiaRS Bltr i MEAMEP (ol IoRBRATASs Reused

gy thg @Q@%@@h&@@dﬁ@a&ﬁﬂ?&?@rﬁ@@@ﬂd@d bn@ﬂgfdamgﬁlmlm?ﬁvwswmhﬂm?@e @ﬁ@@piﬁt@jéhese
1Isoraers, conditions can be facj|itate y adam nistrati or an ent whic revents t

gl ol A e e e o UVt bl b L S
damageshridealibydiealiens iheysesewey as tp seiapensairdat tkedpsaoididhelioneabssd by the

dysfunctian qr death of at-risk neurons. The term 20"neurotrophic agent" as used herein refers to a
Substar L ST BHEHER s SUAEFAPEIPLY dhoLRSp IBBRIORE Ao e JeRBMAO Worders
and congiiiopsdipataanidigitieaied pegaitingAndheapvesgnicleveniitiidaclot dobylirreviotdimitag to,
Parkinson's diseage; 25 H_untinaton's disease; d% iantia, for example AlzgjimerEWasE_,b?;{ti-infarct
dement SR DM RPN RHT TBREPEIBH AV’ r%&r&ﬁ"ﬁ'@ﬁté% hEGr6aGEREALBN 2d8bciated with
cefrgbralitralcasereusedsiofnarakioiXass geidigddidtistiaketarey) rodegenicsblio olseotjasadhwib
cerebral infayct; oglycemia-induced neyrode ration;
neurodég%%@ﬁwgéﬁqgﬁitﬁ‘zﬁw&E‘ieﬁzﬁ?f,aﬁe %emperature, such as room temperature

or reflux. Some electrophiles of farmula V are commercially available, and many others

are known in the art, see for example Tsuchiya, T.; Sashida, H. J. Chem. Soc., Chem.

Commun. 1980, 1109-1110; Tsuchiya, T.; Sashida, H; Konoshita, A. Chem. Pharm.

20  Bufl. 1883, 31, 4568-4572. Alternatively, alcohols of formula V can be prepared by
reacting commercially available aromatic amines of formula VIl with a suitable N-
amination reagent, such as O-(mesitylsulfonyl)hydroxylamine, in a suitable solvent,
such as chloroform, at a suitable temperature, such as 0 °C or room temperature, see
WO 96/01826, to vield compounds of formula VIil. Said compounds of formula Vil can

25 be converted into compounds of formula V by reaction with methyi glycolate followed by
reduction of the methyl ester to the requisite alcohol using a suitable reducing agent
such as lithium aluminium hydride in a suitable solvent such as diethyl ether or
tetrahydrofuran using methods known o chemists skilled in the art.

30 Compounds of formula X are either commercially available or can be prepared as
described in the literature, see e.g. Kjellin, G; Sandstrom, J. Acta Chem. Scand. 1969,
23, 2879-2887; Laufer, 8. A. et al. Synthesis 2008, 253-266.



30neurodegeneration associated with neurotoxin poisoning; and multi-system atrophy. WO
2009/152825PCT/DK2009/050134 31 In one embodiment of the present invention, the
neurodegewgré'fﬂ?éla@%?der or condition involves rodegeneration of stﬁ?g%@rlﬁ%%?ﬁ? 0s%f‘ny neurons
in a mammal, including a human. 5In a further embodiment of the present invention, the
neurodegenerative disorder or condition is Huntington's disease. In another embodiment, the invention

grovided@@rﬁﬁﬁibd bﬁ@@éﬁﬂ@@ﬁﬂg” ' f@ﬂh@@' ) ztpgedyciﬁgbﬁwrte%@i,Q@vwé?ﬁgbpa)@tpﬁgemwwmwme
emanding diabetes mellitus (NIDDM), 10 metabolic syndrome, or glucose intplerance, co [sing
iR BRI & DB th b B e VG GO0 S B AR B 5 BhE TP oRlormua
l. In prefgreg@dembodinents, she subject is human, the subject is overweight or obese and the
antagonist is administered orally. In another preferred embodiment, the method further comprising
administering a second therapeutic agent to the subject, preferably an anti- 150besity agent, e.g.,
rimonabant, orlistat, sibutrampg@, bromocriptine, ephedrine, leptin, pseudoephgdrine, or peptide
YY3-36, or analogs theregisz Rd'metabolic syndrome” as used hereigjefes pF¥dconstellation of
conditions that place people risk for coronary artery disease. These co ns include type 20
2 diabetes, obesity, high§ QedP esstire, gnd a poor lipid profile with elevg e D ("B&d") cholesterol,
low HDL ("goo HteHterd, aﬁdﬁelevate% triglﬁf:" ides. All of tht& dontijtidos &6 associated with
high blood insulin levels. he fundamental defect in the metabolic syndrigqne idinsulin resistance in
both adipose tissue and musclia. 25All referencs& including publications, patentyapplications and
patents, cited herein are hereby incqrporated by reference in their entirety and to the same extent as if
eaéh reference were in@ﬂ}?&ﬁ%br%iaﬁ pecifically indicated to be incorporated by reference and were
set forthgiyisgotrety (to the maximum extent permitted by law). WO
20091152825PCT/D1(2009/050134 32 The use of any and all examples, or exemplary language

(including "for instance”, for example”, "e.g.", and "as such") in the present specification is intended

merely %@@é&_mif@iﬁéﬁa%nvvsm@a 806 iAo SDREPRSE SWVERItAdGEh O BSE ARAr S RIREON
unless otherwise indicated.
dimethylacetamide, or acetonitrile, in the presence of a suitable base such as a

10 carbonate base, e.g. potassium carbonate, or a tertiary amine base, e.g. triethylamine
or diisopropylethylamine (DIPEA), at a temperature ranging from about 0° C to about
100° C.

Compounds of formula I, wherein -L- is -CH=CH- or —CH,-CHz~ can be prepared by

15  the reaction sequence shown in scheme 4.



5 The citation and incorporation of patent documents herein is done for convenience only, and does
not reflect any view of the validity, patentability and/or enforceability of such patent documents. 10The
present |n\)¥ﬁ/%’ﬂ Pittlitfes all modifications and e alents of the subject]?ﬁi R TEREY 5 the claims
appended hereto, as permitted by applicable law. Experimental Section 15 Preparation of the
compounds of the invention R3 R5 HET-L-- IR6 H R1 20 Compounds of the general formula | of the
invention may be prepared as described in the following reaction schemes. Lmjess otherwise
indicated, in the reaction schemes and discussion that follow, HET, R1- - ~

above. Compounds of formula I, wherein -L- is -S-CH2-, can be prepared y oupling of a 25
nucleophile of formulaXl or lllaRkith an electrophil@phiprmula 1V, X gsgroup, e.g. Cl,
Br, I, methanesHETmy!, 4-toltenestifemyl, aBERovin in scherte 1. In ’red tio getween llla and 1V,

alkylation of the sulfur atom of lila with IV and r|n closure to form the trifiZole ring both take place
under the same re%&tion conditions in a one- p ocedure. WO 200@152%@ﬁf€7 Y.,y

Base
: R3
R4
R Reductson

HET N R5 HET

_\_</N I re ~\—<

R1
I I
(where -L- =-CH,-CH,- (where -L- = -CH=CH-
and HET is as shown) and HET is as shown)

Scheme 4.

Specifically, compounds of formula |, wherein -L- is ~CH,-CHo— can be prepared by
5 reduction of an alkene of formula I, wherein -L- is ~CH=CH-, by hydrogenation using a
transition metal catalyst, such as palladium metal, together with a hydrogen source,
such as hydrogen gas, ammonium hydrogen carbonate, or cyclohexadiene. Said
alkenes of formula I, wherein -L- is «CH=CH- can be prepared by the Wittig reaction
between a phosphonium salt of formula Xl and an aldehyde of formula Xl in a suitable
10  solvent, such as tetrahydrofuran, in the presence of a suitable base, such as 1,8-
diazabicyclo[5.4.0]Jundec-7-ene. Phosphonium salt of formula Xil are readily available
by reaction of compounds of formula Vi (see scheme 2 above} with triphenylphosphine
by methods known to chemisis skilled in the art. Aldehydes of formula Xl are readily
available by oxidation of alcohols of formula V (see scheme 2 above) by methods
15  known to chemists skilled in the art, e.g. by reacting alcohols of formula V with a
suitable oxidizing agent, such as Dess-Martin periodinane, in a suitable solvent, such

as dichloromethane or 1,2-dicholorethane.

The invention disclosed herein is further illustrated by the following non-limiting

20  examples.



Z--_.R8 t>SY7R9Ill R3R7R2 ----- ---.4-sXNR5 NH R8+ N-N--11,,C IR6 HN----N | -, RONR1. IllalV

Scheme 1. This reaction is typically carried out in a solvent such as 1-progano|, toluene, DMF, or
WO 2009/152825 CT/DK2005/050134
38

General Methods _
Analytical LC-MS data were obtained using one of the following methods.

Method A:

5 A PE Sciex APl 150EX instrument equipped with atmospheric pressure photo ionisation
and a Shimadzu LC-8A/SLC-10A L.C system was used. Column: 4.6 x 30 mm Waters
Symmetry C18 column with 3.5 um particle size; Column temperature: 60 °C; Solvent
system: A = waterftrifluoroacetic acid (100:0.05) and B = water/
acetonitrile/trifluoroacetic acid (5:95:0.035); Method: Linear gradient elution with A:B =

10 80:10 to 0:100 in 2.4 minutes and with a flow rate of 3.3 mL/min.

Method B:

An Agilent 1100 LCMS system with a G1946C or a G1946A mass detector was used.

Column: 2.0 x 50 mm YMC ODS-AQ with 5 um particle size; Column temperature: 50
15  °C; Solvent system: A = waterftrifluoroacetic acid (98.9:0.1) and B =

acetonitrile/trifluoroacetic acid (99.95:0.05); Method: Linear gradient elution with A:B =

95:5 to 0:100 in 3.5 minutes and with a flow rate of 0.8 mL/min.

Method C:
20 A PE Sciex API 300 instrument equipped with atmospheric pressure photo ionisation
and a Waters UPLC system was used. Column: Acquity UPLC BEH C4s 1.7 um, 2.1 x
50 mm (Waters); Column temperature: 60 °C; Solvent system: A = water/triftuoroacetic
acid (100:0.05) and B = water/acetonitrile/trifluoroacetic acid (5:95:0.035); Method:
Linear gradient elution with A:B = 90:10 to 0:100 in 1.0 minutes and with a flow rate of
25 1.2 mb/min.

Method D:

An Agilent 1100 LCMS system with a G1846C or a G1946A mass detector was used.

Column: 2.0 x 50 mm YMC ODS-AQ with 5 um particle size; Column temperature: 50
30 °C; Solvent system: A = water/ftrifiluoroacetic acid (99.9:0.1) and B =

acetonitrile/trifluoroacetic acid (99.95:0.05); Method: Linear gradient elution with A:B =

90:10 to 0:100 in 3.4 minutes and with a flow rate of 0.8 mL/min.



5 acetonitrile, optionally in the presence of a carbonate base such as potassium carbonate or a tertiary

amine base u%(r]lg?s trlethylamme or diisopropylethylamine (DIPEA), at atF mg from
about 0 C ¥b%B00t 269 C optionally under pressu&m a closed vessel. Other sw ents include

benzene, chloroform, dioxane, ethyl acetate, 2-propanol and xylene. Alternatively, solvent mixtures
such as 10toluene/2-propanol can be used. Compounds of formula Ill are either commercially available
or can bgdpreiared as described in the literature, see for example Brown et al. AusL J Chem. 1978,

31, 397- 404; Yutiloy et et din. 1988, 799-804; Wilde et al. Biogrg, Med. Chem. 15
Leit. 19835 SHPHS| Aablrs) BT Rl S RS RS SREESEH GBSO U LPfrmula

llla candieipicphied @adeScBes iC \WIA 96103 g6 itonath e sadraSplumaingt 15 2<dignmmo pitidares by
reactlo with thiocar iimida, a suitable solvent, such as chloroform suitabl

tomper SR Gl L ST BTt T N 08 R ok TR D SR A OGh e anetieslhy
avagilable,/fnem 2Qtkeragsifnrdiogeetio mm(amam)eaadam inopgtidinetthifluesmivetiviticid
suitable tig t, such.as 0-(m qu droxy, |ne ita Iven WO
2009/1%%%%2%% %1 Q?z?%&{ ig@ %Pﬂnx"’ Ph ablett rﬁﬁselflratﬁ uh a%s C or
room temipetatusedseEVEd 06/ 04826f 2-Halbmethyl-4-(aryl)-1H-imidazoles of formula IV can be
prepared by halogenation of 5 the corresponding 2-hydroxymethy1-4-(aryl)-1H-imidazoles using a

suitable reagent, e.g. thionyl chloride, phosphorous trichloride, or phosphorous tribromide, optionally
using aRrefetivelMeDtMGepLatiditivorevastipenarosidgonethBs Swthk kNSO instauskéled in the

Ther ite 2- drox methy1-4- 1H- |m| azoles,can b ed b wh in the
ar{Qsee gpéf gaoﬁéﬁ“é %é@églerﬁ%? "o %‘“ﬂcé@%@ %]A?'I @Q&%%or% Z. et
at J. Org. @hep‘arﬂ:@@s% mel_@emgmmwtoémmlethmheﬁem 89 B0-@i12:300 dan be
g;ig‘;‘;ﬁ%b%‘s? SS4RING of A, QrelSorIs AL forMula, e AR RIS USRS ORI bgrY RS SRgvn In

split-flow MS detection.

15 "H NMR spectra were recorded at 500.13 MHz on a Bruker Avance AV500 instrument
or at 250.13 MHz on a Bruker Avance DPX250 instrument. TMS was used as internal
reference standard. Chemical shift values are expressed in ppm. The following
abbreviations are used for multiplicity of NMR signals: s = singlet, d = doublet, t =
triplet, q = quartet, qui = quintet, h = heptet, dd = double doublet, dt = double triplet, dq

20 = double quartet, tt = triplet of triplets, m = multiplet, br s = broad singlet and br = broad
signal.

Abbreviations are in accordance with to the ACS Style Guide: "The ACS Styleguide — A
manual for authors and editors" Janet S. Dodd, Ed. 1997, ISBN: 0841234620



R2 HET-\\ HET+ OHXNI VVIR1X X X X =ClI, Br, I, DCOMs, OTs N-aminationR7\ey_ R7 k 8-r- NI
NH YitY"--NH2 R9R9 VIIIVII Scheme 2. This reaction is typically carried out in a solvent such as
1-propano|‘jvf3l%P§Wé,5?f§fiﬂF, or acetonitrile, optionallxdn the presence of a cAreRERBAEE Ehch as
potassium 20 carbonate or a tertiary amine base such as triethylamine or diisopropylethylamine
(DIPEA), at a temperature ranging from about O C to about 200 C, optionally under pressure in a

closed yaessirstiber Shitalelasedians include benzene, chloroform, -
2-Chloromethyl-1-methyl-4-phenyl-1H-imidazole

_O_OH 0

i )
O DMSO OH 00" N¥Lo CHiE
O 22 e O
aq. HBr OH NH K,CO,, DMF
1 2

60-80°C 3

O
N_}’)L LiAIH, N SOC! Ne
4 5 6
An adaptation of the method described by Song et al., J. Org. Chem. 1999, 64, 1859
was used. To a round-bottom flask equipped with a nitrogen inlet, a gas outlet to a
bleach scrubber and a temperature probe was charged DMSO (113 mlL) and
acetophenone 1 (10 g, 83.2 mmol). The solution was heated to 60 °C, and aqueous
10  HBrwas added slowly via an addition funnel while maintaining the reaction temperature
between 60 °C and 68 °C. A nitrogen sweep was employed to remove the dimethyl
suifide as it was formed. Once the HBr addition was complete, the internal temperature
was maintained at 65 °C with external heating until the reaction was complete. The
reaction was quenched by pouring the reaction mixture into water, extracted by ethyl
15  acetate and afforded 2,2-dihydroxy-1-phenyl-ethanone 2. The reaction was monitored
by TLC.

To a round-bottom flask charged with methyl 2-hydroxy-2-methoxyacetate (2.14 g, 25.9
mmol) and ammonium acetate (4.108 g, 52 mmol) in methanol (30 ml), acetic acid (30

20 ml) was added dropwise, followed by the addition of a solution of 2,2-dihydroxy -1-
phenylethanone 2 (2 g, 13 mmol) in methanol with stirring. After 1.5 hours, the reaction
mixture was concentrated in vacuo and was then mixed with 0.5 N hydrochloric acid.
The solution was washed with ethyl acetate. The aqueous layer was basified with 5N
sodium hydroxide to pH = @ and exiracted with ethyl acetate 3 times. The combined

25 organic layer was dried over Na:S0O4. The solution was concenirated to dryness to
give the compound 4-Phenyl-1H-imidazole-2- carboxylic acid methyl ester 3.



WO 2009/152825PCT/D1C2009/050134 35 dioxane, ethyl acetate, 2-propanol and xylene.
Alternatively, solvent mixtures such as toluene/2-propanol can be used. Some electrophiles of formula
VI are com P&%f?é%ilable, and many others ar215 known in the art, sea oPELARERY 3 50176277.
The electrophile VI, where X is a leaving group, e.g. Cl, Br, I, methanesulfonyl, 4-toluenesulfonyl, can
also be prepared by conversion of the primary alcohol of compounds of formula V to said leaving

group bygnethadsdmenwsdesbentsts(skilgd anrhedtyinSaid metbeds oaadalrisinpliobeaeieeed
from reacting compounds of formula V with thionyl chloride, phosphorous 10 trichloridwgg?ﬁhorous
a

tribromitfe Mhe than@SHRY ANE ek, ([dr S o (renB¥ifBn ANch RIS S BHEARY iRiEH A

suitableispiyantypchmaedigiinaisthanpgr 1.21diplooaihgnenene @ ptenadyriptmgrasanse of a
base, such as triethylamine, diisgpropylethylamine, or pyridine. Alternativelri/s, electrophiles of formula

VI can ETFERREFR)RIEE g dSHRnERGINY A0S HAHECS MBS WS el fRRF Yas 15

dihgloagsteass @Mt b cetatel (3-siciiaracetorecihbBidtablg salvesycsyches dried over
1,2-dimethoxyethane or ethanol, at a suitable temperaéure, iuch as room te%f)erature or reflu>é Some

electropHAsEPHS NFeDP ardlt R FBRIGRRRSEARS Iny BHEFS e RGN SRTRPYR s&e for

exampleoTseeNiyasdy: Sastidr, @00. GRenCOot,) @rest-Co@min2 A980.381024 140 ZFsvedm, T.;
Sashida, H; Konoshita, A. Che Phﬁrrz. r%%&uéil 1983, 31, 4568-4572. Alternatively, alcohols of
ity d8mithidr

formulal§ éé#bé Qe_f)gt%@ﬂ)y']rlrgé 4 a?l@ ina’a le aromatic amines of formula VIl with a

suitable Namination reagent, such as 0-(mesitylsulfonyl)hydroxylamine, in a suitable solvent, such as
chlorofqorm, at a suitable temperature, such as 0 C or.roo erature, se 9 to yield
cOpoUIRE SOGHRTIT AT BERE Ao ook TN Eale F0 b2 RESLSHRD Eohpdainds of
formulas/soynraattian Wi medey! gycofiie ivirues Wasedietianaef HE°MéthyR asterdothe regsiisite
alcohol using a suitable reducin nt such as lithium aluminium ride in a suitahle solvent such as
oty GO S aH ST it A G o LR HERE et e B SB JHe Hrs of
forrnula@%@r@ﬁiﬁm@qmmam}l]a ayailzblerncandeherepaibihag degafrihﬁkéyaamwwl am[f}eaee e.g.
Kjellin, G; Sandstrom, J. Acta Chem. Scand. 9, 23, 2879-2887; Laufer, S. A. et al. Synthesis 2008,
T B L Rt S R PO i e e
hyidrogeteganroetprafiere comnipmaky$alos ¢, 7666 potinds MR qH B0l MHwh BB ik IB7déggen,
with an gl Ballde T 10802 K5 AREND 17 SSPaE 2on B BT b i S5 %0 ¢, v = 5.6

Hz, 1H), 4.48 (d, J = 5.6 Hz, 2H), 3.65 (s, 3H).

To a solution of (1-Methyl-4-phenyl-1H-imidazol-2-yl}-methanol 5 (0.2 g, 0.097 mmol)
20 was added SOCI; (0.14 g, 0.121 mmol), and the mixture was stirred at room
temperature overnight. The mixture was evaporated to afford 2-Chloromethyl-1-methyl-
4-phenyl-1H-imidazole 6, which was used without purification. "H NMR (400 MHz,
DMSO-ds): 88.24 (s, 1H), 7.87 (d, J = 6.8 Hz, 2H), 7.54-7.49 (m, 2H), 7.43-7.41 (m,
1H), 5.24 (s, 2H), 3.89 (s, 3H).
25

The following intermediates were prepared in a similar way:

2-Chloromethyl-1-ethyl-4-phenyl-1H-imidazole

95% yield, "H NMR (400 MHz, DMSO-dg): 58.36 (s, 1H), 7.92-7.89 (m, 2H), 7.51-7.47
30 (m, 2H), 7.43-7.39 (m, 1H), 5.26 (s, 2H), 4.24 (g, J = 7.2Hz, 2H), 146 (1, J = 7.2Hz,

3H).



N H H IXI (where R1 = H) Scheme 3. This reaction is typically carried out in a suitable solvent, such
as dimethylformamide, dimethylacetamide, or acetonitrile, in the presence of a suitable base such as a

10 carbondt& Bg@éﬁ%@? potassium carbonate, or a4tfrtiary amine base, e.S?ﬁf@fﬁ%ﬂ%gﬁ%ﬁe‘%r

diisopropylethylamine (DIPEA), at a temperature ranging from about O C to about 100 C.
Compounds of formula I, wherein -L- is -CH=CH- or -CH2-CH2- can be prepared by 15 the reaction

sequengeCHIBMBIRGNE IR AroYP20R8K 262 ARAERIE2009/050134 37 R3 XPPh3PPh3X0 N
HET-'" HET-" V_IXi!RZ]. XIll Base '
| 100% yield, TH NMR (400 MHz, DMSO-ds): 58.54 (s, 1H), 7.93 (d, J = 7.6 Hz, 2H),

7.52-7.29 (m, 3H), 5.28 (s, 2H), 4.84-4.75 (m, 1H), 1.50 (d, J = 6.8Hz, 6H).

5  2-chloromethyl-4-(2-fluorophenyl)-1-methyl-1H-imidazoie
80% yield, "TH NMR (400 MHz, DMSO-d): §8.06-8.02 (m, 1H), 7.91 (d, J = 3.2Hz, 1H),
7.41-7.38 (m, 1H), 7.34-7.29 (m, 2H), 5.12 (s, 2H), 3.84 (s, 3H).

2-chloromethy!l-4-(3-fluorophenyh)-1-methyl-1H-imidazole
10 89% vield, "H NMR (400 MHz, Methanol-d4): §8.07(s, 1H), 7.58-7.51 (m, 3H), 7.27-7.23
(m, 1H), 5.11 (s, 2H), 4.01 (s, 3H).

2-chloromethyl-4-(4-fluorophenyl)-1-methyl-1H-imidazole
74% vield, "HNMR (400 MHz, DMSO-de): 88.19 (s, 1H), 7.94-7.91 (m, 2H), 7.37-7.33
15  (m, 2H), 5.20 (s, 2H), 3.86 (s, 3H).

2-chloromethyl-4-(2-chiorophenyl)-1-methyl-1H-imidazole
74% yield, '"H NMR (400 MHz, DMSO-ds): 68.11 (s, 1H), 7.89 (dd, J = 7.6 Hz, 1.6Hz,
1H), 7.59 (d, J = 7.6Hz, 1H), 7.48-7.38 (m, 2H), 5.13 (s, 2H), 3.87 (s, 3H).

20
2-chloromethyl-4-(3-chlorophenyl)-1-methyl-1H-imidazole
99% vyield, "H NMR (400 MHz, .DMSO-dg)I 58.30 (s, 1H), 8.00-7.99 (m, 1H), 7.84 (m,
1H), 7.52-7.43 (m, 2H), 5.20 (s, 2H), 3.86 (s, 3H).

25  2-chioromethyl-4-(4-chiorophenyi)-1-methyl-1H-imidazole
80% yield, '"H NMR (400 MHz, Methanol-ds): 88.00 (s, 1H), 7.71 (d, J = 8.4 Hz, 2H),
7.56 (d, J= 8.4 Hz, 2H), 5.10 (s, 2H), 4.01 (s, 3H).

2-chioromethyl-4-(2-methoxyphenyl)-1-methyi-1H-imidazoie _

30  93% yield, "H NMR (400 MHz, DMSO-ds): 88.12 (s, 1H), 7.98 (dd, J = 8.0Hz, 1.6Hz,
1H), 7.45-7.40 (m, 1H), 7.20 (d, J = 8.0Hz, 1H), 7.13-7.06 {(m, 1H), 5.27 (s, 2H), 3.93 (s,
3H), 3.90 (s, 3H).



HET-\ R1 (where -L- = -CH2-CH2-(where -L- = -CH=CH- and HET is as shown)and HET is as shown)
Scheme 4. Specifically, compounds of formula I, wherein -L- is -CH2-CH2- can be re{gared by 5
reduction ayé)r?%%h%g%“f formula I, wherein -L- is -CH=CH-, by hydrogenaﬁgﬁfﬁﬁﬂggé tridition metal
catalyst, such as palladium metal, together with a hydrogen source, such as hydrogen gas, ammonium
hydrogen carbonate, or cyclohexadiene. Said alkenes of formula I, wherein -L- is -CH=CH- can be

preparegl by g Mbitig eastiorR Bever A/ PbRsREgYLHSAHi@Sfergula XIT and an aldehyde of formula

XIll'in a suitable 10 solvent, such as tetrahydrofuran, in theél)resence of a suitable base, such as 1,8-

diazabi@R¥e[5ialeiu it AR ROP AHIEN MR R GD 1G8n0R: (81 HFD.rdadfy VAilEBie ) rdaston of

compoungsg gifopmyla Y L(sesssehens) 2boys) with tigheryphosplingdspethods known to
chemists skilled in the art. Aldehydeﬁsmg)f forml\J(Ia Xlllg]are reeg%iily a?/ailablg by o>§dation of alcohols of

formula V (see scheme 2 above) by methods 15 known to chemists skilled in the art, e.g. by reacting

alcghoI@@H@{@M@ﬁﬁ)ﬂi{t‘@,%{g@@@m ing ageHysyrhiasdagsfsMartin periodinane, in a suitable
solvent, such as dighloromethane or 1,2-dicholorethane, WO 2009/152825PCT/D1C2009/050134 38

GeneraPNiéyiRie AFANMR) {BM4HERNSE dolafRd Adfgbhe b7 RddoHoihé Hretkbls 7M&thod A:

5 A PE geigxAPsds0EM) insponeiien @ mek Wik pamps) g pressure photo ionisationanda
Shimadzu LC-8A/SLC-10A LC system was used. Column: 4.6 x 30 mm Waters Symmetry C18 column

with 3.5 pm particle size; Column temperature: 60 C; Solvent system: A = water/trifluoroacetic acid

(100:0.G0 - ansk eyl meatgniieiduemaeal otk (SrO6FHE3R Mathrh sigppr gradient elution
with A:B = 1090:10.to 0:100 in 2.4 minutes and with a flow rate of 3.3 mL/min, Method B: An Agilent

1160 L SU% Heldm HidMROhsMIS7 LS We e i 28e2deScbivdsARsde2 (M. 2H), 7.59-7.5
(m, 2H), 7.50-7.47 (m, 1H), 5.12 (s, 2H).

1-Methyi-4-phenyl-1H-imidazole-2-carbaldehyde

E“}K\OH DMP : N0
N\ \ N\

5

15  To a solution of (1-Methyl-4-phenyl-1H-imidazol-2-yl}-methancl 5 (50.0 mg, 0.268
mmol) in 1,2-dichloroethane (4.0 mL) under Ar was added Dess-Martin periodinane
(124 mg, 0.292 mmol), and the mixture was stirred at room temperature for 2 hours.
Saturated NaHCO, solution was added, the organic layer was separated and the
aqueous layer was extracted with 1,2-dichloroethane. The combined organic layers

20  were dried over Na,80Q,, volatiles were evaporated and the residue was purified by
silica gel chromatography on a FlashMaster system (gradient elution; 0-100 %
ethylacetate in heptane) to afford the title compound as a white solid (39.1 mg, 79%).
'H NMR (500 MHz, DMSO-ds): 89.76 (s, 1H), 8.11 (s, 1H), 7.84 (d, J = 7.7 Hz, 2H),
742 (t, J=7.6 Hz, 2H), 7.30 {t, /= 7.4 Hz, 1H), 3.99 (s, 3H).



Column: 2.0 x 50 mm YMC ODS-AQ with 5 pm particle size; Column temperature: 50 15 C; Solvent
system: A = water/trifluoroacetic acid (99.9:0.1) and B = acetonitrile/trifluoroacetic acid (99.95:0.05);
Method: LiREA#YPAdER elution with A:B = 95:5 to 95100 in 3.5 minutes andGAREL S of 0.8
-mL/min. Method C: 20 A PE Sciex API 300 instrument equipped with atmospheric pressure photo
ionisation and a Waters UPLC system was used. Column: Acquity UPLC BEH C18 1.7 pm, 2.1 x 50
mm (WlelsazSRIMIBLATRRTSIS: RO Smph Rl iy FaMRERFAdiorqareiia@ed (100:0.05) and
B = water/acetonitrile/trifluoroacetic acid (5:95:0.035); Method: Linear gradient elution with A:B = 90:10
to 0:100 in 1.0 minutes and with a flow rate of 251.2 mL/min. Method D: An Agilent 1100 LCMS
system with a G1946C or a G1946A mass detector was used. Column: 2.0 x 50-mm YMC ODS-AQ
with 5 pm particle size; Cplumn temperature: 50 30 C; Solvent system:\A = watet/trifluoroacetic acid
(99.9:0.1) and B = acstg i trifRiorgaeatic acid (9995:0.051NetHdd: r gradient elution with A:B
= 90:10 to 0:100 in 3.4 Minute§ aft th 2 fow TaIE 0t -8 mL/miA;
2009/152825PCT/D1(2009/050184 39Method E: A PE Scidx APl 1IB0EXinstrunjent equipped with
atmospheric pressure photo ionisation and a Shimadzu LC-8A/SLC-10A LC system was used.
Column: 4.6 x 30 mm Waters Symmetry C18 column with 3.5 pm partile sizej Column temperature:
60 C; Solvent 5 system: A = water/trifluoroacetic acid (99.95:0.05) and B = Qanolltrifluoroacetic
acid (99.965:0.035); Method: Linear gradient elution with A:B = 83:17 to 0:1D0 in 2.4 minutes and with
a flow rate of 3.0 mL/min. Preparative LC-MS-purification was performed.on ﬁgizex API 150EX
instrument 10 with atmospheric pressure chemical ionization. Column:;50 X 28 mm YMC ODS-A with
5 pm particle size; Method: Linear gradient elution with A:B = 80:20 to 0: £6€'in ¥ inutes and with a
flow rate of 22.7 mL/minute. Fraction collection wa$ performed by split-flow MS detection. 15 1H NMR
spectra were recorded at 500.13 MHz on a Ey/mk YpPge AVHOO in UM@JR{, or t 250.13 MHz on a
Bruker Avance DPX250 instrument.N MS wés used aﬁﬁ%j}érnal refeféncd standarl. Chemical shift
values are expressed i ppr’ﬂ. The following re¥i1at|o S are Us iplicity of NMR signals: s =
singlet, d = doublet, = tri T'et,\g/: guartet, qui = quintet, h = heptet, dd = double doublet, dt = double

triplet, dq 20= double.qu el&iml = triplet of trlp(hl'%tcsl,3 ,rr)m:l,cmultlplet, b_r(”§ = Rroad singlet and br = broad
0—8
12 8

10

5 An adaptation of the method described in WO 96/01826 was used. To a solution of
ethyl O-mesitylsulfonylacetohydroxamate 7 (1.7 g. 6.0 mmol) in 1,4-dioxane (10 mL)
cooled in an ice bath (freezes at 8-9 °C) was added 70% perchloric acid (7.5 mL)
dropwise over 15 minutes, maintaining internal temperature below 15 °C. The mixture
was then diluted with ice water (100 ml) to precipitate the product O-

10  (mesitylsulfonyl)hydroxylamine 8 which was filtered off, washed thoroughly with water,
and immediately dissolved in chloroform (10 mL) while still wet (CAUTION! 8 is
explosive when dry!). The organic layer was separated and was passed through a piug
of Na,S04 in a fritted syringe to remove water. The so obtained solution of O-
(mesitylsulfonyl)hydroxylamine 8 was added dropwise to a solution of 2-amino-4,6-

15 dimethylpyridine @ (0.611 g, 5.00 mmol) in chioroform (10 mL) cooled in an ice bath.
The mixture was then warmed to room temperature and was stirred for 2 hours to effect
conversion to intermediate 10. Into the reaction mixture was then added 1,1'-
thiocarbonyldiimidazole 11 (1.16 g, 6.5 mmol} and the fesulting mixture was stirred at

40 °C overnight. Volatiles were evaporated and the residue was chromatographed on



signal. Abbreviations are in accordance with to the ACS Style Guide: "The ACS Styleguide - A manual
for authors and editors" Janet S. Dodd, Ed. 1997, ISBN: 0841234620 WO
2009/1528%8PE4/331%509/050134 40 Preparation of intermediates PCT/DK2009/050134
2-Chloromethy1-1-methy1-4-phenyll H-imidazole 5456 An adaptation of the method described by
Song et at., J. Org. Chem. 1999, 64, 1859 was used. To a round-bottom flask equipped with a nitrogen
inlet, a %ﬁéé"g‘éﬁ’ﬁ?ﬁ@ﬁ?%ﬁﬁwmf REJStah I BRI ALERRECRS RS CHAEEO VSO ifhikd ske-and

acetophenone 1 (10 g, 83.2 mmol). The solution was heated to 60 C, and aqueous 10 HBr was added

slowly Viac@baiitisnavisniominethdrdimaigyire eaeisin-tenperaide: eatean eiehiisdie. A
nitrogen Gweep WasSTABIoYRAAE rEmaKBha.AimatH sufidepsiinasiermadnineq spg yaddition

was complete; the internal température was maintained at 65 C with external heating until the reaction

was coApSe-dhe dE8idh Iab qluéidctiod bl podrndtre rddbtiB®eitutelint Gvhtsr, Birofet by
ethyl 15@961@5(; Ahg @gfqg‘isgggrqg?mxy-1-phenyl-ethano_ne 2. The reaction was monitored by TLC.
To a round-bottom flask charged with methyl 2-hydroxy-2-methoxyacetate (2.14 g, 25.9 mmol) and
ammonium acetate (4.108 g, 52 mmol) in methanol (30 mL), acetic acid (30 20 mL) was added

dropwisey, ioHQuGanRyiferRAUIAROhRRO MR I ATHIBYBLRIY, dx ARMANREP IRre(BbdLfpmmol)

in methanol with stirfing. After 1.5 hours, the reaction mixture was concentrated in vacuo and was then
mixed With BISRQIR}RDEHIBRel £aaPAdBINTIOR WS RaBHEA SRR AP Rr@alRriZ8iloBgueous layer
was basified with 5N sodium hydroxide to pH = 9 and extracted with ethyl acetate 3 times. The
combined 25 organic layer was dried over Na2SO4. The solution was concentrated to dryness to give
thtonipitiAaaicrheaphaibinie aadie-aremeiminacfrmethyt-stangdipybyl)-amide
2009/1533354TOKINBINRYIEEY TR G SRl AhEMBRREH (LA Spdramalyn-BiiE420 mL) was

added iodomethane (4 mL, 7.5 mmol) and K2CO3 (1.0 g, 7.5 mmol), and the mixture was stirred at
60C for MigizAlPIH-FROPHURNIAHA eneh!PERCAETINS BT aIRMARAREBHIOUALEUAR consumed
completehid JA9deACEMIMISI @ esiiyiet with- e eyrkirrrd Wasniaextracted with ethyl

acetate (2 x 10 mL). The combined organic layers were dried over anhydrous Na2S04, filtered, and
concentrated under vacuum to afford compound 4 (0.83 g, 78%). 1H NMR (400 MHz, CDCI3):

579.81- 74 RibthyAt-phaRyi-ABRIdkoliRA Bz o 2LR%AES (M, 1H), 4.05 (s, 3H), 3.97 (s, 3H).

Ho s
KSCN N\{
-HClI \
o HOAc N

An adaptation of the method reported by Kjellin and Sandstrom, Acta Chem. Scand_

'."3.'52\

1969, 23, 2879-2887 was used. A mixture of 2Z-methylamino-1-phenyl-ethanone
hydrochloride (0.754 g, 4.06 mmol) (see e.g. Hyde ef al. J. Am. Chem. Soc. 1928, 50,

20 2287-2292; Shang et al. Chem. Eur. J. 2007, 13, 7780-7784) and potassium
thiocyanate {0.434 g, 4.46 mmol) in acetic acid (12 mL} was heated at 140 °C for 10
minutes using a microwave synthesizer. Dilution with water (56 mL) and cooling in an
ice bath caused the product to precipitate. It was collected by filtration, washed with
water, and vacuum dried to yield the title compound (0.365 g, 47%) pure as an off-white

25  solid. "H NMR (500 MHz, DMSO-ds): 512.66 (br s, 1H), 7.65 (d, J = 7.6 Hz, 2H), 7.60
(s, 1H), 7.39 (t, J= 7.8 Hz, 2H), 7.27 (1, /= 7.4 Hz, 1H), 3.49 (s, 3H).

The following intermediate was prepared analogously:

30  4-Phenyl-1,3-dihydro-imidazole-2-thione
80% yield, "H NMR (500 MHz, DMSO-ds): 812.53 (br s, 1H), 12.15 (br s, 1H), 7.69-7.65



10 To a solution of compound 4(0.8 g, 3.7 mmol) in THF (8 mL) was added LiAIH4 (0.21 g, 5.5 mmol)
at -5C under N2. The mixture was stirred at -10C for 2 hours and was quenched b gueous NR4C1
solution at BE %Pﬁ?ﬂlgﬁzﬁéached 6. The resulting mi %Jre was extracted Witf?éﬁﬂ% %/53 % 3ﬁ‘*lL), and the
combined organic layers were washed with brine é mL), dried over Na2S04, filtered, and
concentrated under reduced 15 pressure to afford compound 5 (0.5 g, 75%). 1H NMR (400 MHz,
DMSO-GHOR 19y - BA177635 i 261h) 738 (@, IH)7439(t181% 7.6 Hz, 2H), 7.15-7.12 (m, 1H), 5.30 (t, J =
5.6 Hz, 1H), 4.48 (d, J = 5.6 Hz, 2H), 3.65 (s, 3H). To a solution of
(1-Methyl-4-phenyl-1H-imidazol-2-y1)-methanol 5 (0.2 g, 0.097 mmol) 20 was added SOCI2 (0.14 g,
0.121 nnpheapEtheimivake lvas cirteildgas temperature overnight. The mixture was evaporated
to afford 2-Chloromethy1-1-methyl4-phenyl-1H-imidazole 6, which was used without purification. 1H
NMR (400 MHz, DMSO-d6): 58.24 (s, 1H), 7.87 (d, J = 6.8 Hz, 2H), 7.54-7 N, 2H), 7.43-7.41 (m,
3.89 (s, 3H). 25 The ﬁ)llowing intermediates were prepakg a similar way:
pi1-4-phe H-Ha z_gle Nip#pyield, 1H NMR (400 V DMSO-d6): 58.36 (s,

1H), 7.9 ) (m, BH), 7.51-7.47 3(m, 2F),'7.43-7.39 (m, 1H), 5.6 (s, 2H), 4.28 (§ J = §,2Hz, 2H),
1.46 (t, ;<_22Hz, $H). WO 2009/162825PCT/0K2009/050134 42

2-Chloromethy1-1-isopropy1-4-phenyl-1H-imidazole 100% yield, 1H NMR (400 Mlﬁz, DMSO-d6):-
58.54 (s, 1H), 7.93 (d, J = 7.6 Hz, 2H), 7.52-7.29 (m, 3H), 5.28 (s, 2H), 4.84-4.75 (m, 11-1), 1.50 (d, J
= B8HzA Gid)ubidrchigherstioyleteCafionbyhiestel) D2ngtity BT Hiriohjdarbd g B4l etebthid Ho4Ra(400

i DGR SO B RSSRI, 1) 191 ol i AR . et

NMR (496hiibiz d¥ethanslidd: 8832 (s, 320K §58:6 15N, iBHMeThanol. 28.{m,) B thilrés Bifg 4.01

(S, 3H). g oy L QBN R L SIS WEIEa29!% 4 in vacuo and the residue
slurried in 2N HCI solution (1.1 L) and heated at 80°C for 30 min. The cooled solution

10  was extracted with EtOAc (200 ml.) and the separated aqueous layer was basified to

pH 2 with 9N NaOH solution. The solids were filtered, washed with water and dried in
vacuo 1o yield the title compound (97.2 g, 84%) as a light brown solid. LC-MS: m/z =
173.0 (MH"), £ = 0.66 min, method C

15  1-(2-Hydroxypropyl)-4-Phenyi-1H-imidazole-2-carbaldehyde

O N
/M” oS T W
N Hoﬁ) ©

In a closed vessel a slurry of 4-phenyl-1H-imidazole-2-carbaldehyde (200 mg, 1.16
mmol) and sodium carbonate (60 mg, 0.6 mmol) in ethanol (4 mL) was treated with
propylene oxide (170 ubL, 2.4 mmol) and heated at 100°C for 3 h. The cooled solution

20  was filtered and the solids washed with DCM. The volatiles were removed in vacuo {o
yield the crude title compound which was used without further purification (250 mg,
63%). LC-MS: m/z = 231.5 (MH"), tz = 0.41 min, method A



74% vyield, IHNMR (400 MHz, DMSO-de): 58.19 (s, 1H), 7.94-7.91 (m, 2H), 7.37-7.33 15(m, 2H), 5.20
(s, 2H), 3.86@3H . 2-chloromethy1-4-(2-chlorophenyl)-1-methyl-1H-imidazole 74% vield, 1H NMR
(400 MHz, 'BREE8}88.11 (s, 1H), 7.89 (dd, J =26 Hz, 1.6Hz, 1H), 7.55%&’9@9§$9?ﬁ),
7.48-7.38(m, 2H), 5.13 (s, 2H), 3.87(s, 3H). 20
2-chloromethy1-4-(3-chloropheny1)-1-methyl-1H-imidazole 99% yield, 1H NMR (400 MHz, DMSO-d6):
58.30 (S5t o1 b AReimekiibich et s afol 2R ASdoush o Pt Erthed. 846, Y for
252-chloromethy1-4-(4-chloropheny1)-1-methyl-1H-imidazole 80% yield, 1H NMR (400 MHz,
MethanBISuR}CBRIBHAR Of Hf§iar Gamaoyads ¥ 'IL?/}?%I-WG)’.@@'?H??UP@.Q"IQE’,%BE%@@E{QF?H), 4.01 (s,
3H). 2-chloromethy1-4-(2-methoxyphenyl)-1-methyl-1H-imidazole 3093% yield, 1H NMR (400 MHz,
DMSO-de): 58.12 (s, 1H), 7.98 (dd, J = 8.0Hz, 1.6Hz, 1H), 7.45-7.40 (m, 1H), 7.20 (d, J = 8.0Hz, 1H),
7.13-7.<§§?(r11:(%rﬁ¥%‘?9>?y OPM g%@?&%&?% FROBES - CRlRASYAB 2825PC T/01C2009/050134 43

2-ahloromethy1-4-(3-methoxyphenyl)-1-methyl-1H-imidazole 90% yield, 1H NMR (300 MHz,
Methanol-d4: 58.05 (s, 1H), 7.55-7.44 (m, 1H), 7.32- 7.24 (m, 2H), 7.14-7.06 (m, 1H), 5.12 (s, 2H),
4.03 (s,?éin%éggb%(éf%’ﬁr)‘?@){! fi’)r%ﬂ?ég&l/f]jf’ ‘-ﬁ%&ﬁ%%‘;éﬁ"éh?@%ﬁ&hym-imidazole 97% yield,
1h1 NMR (400 MHz, DM80-d6): 58.10 (s, 1H), 7.79 (d, J = 8.8Hz, 2H), 7.02 (d, J = 8.8Hz, 2H), 5.20 (s,
2H), 3.83 (s,,3H), 3.75(s, 3H), 2-Chloromethy1-4-phenyl-1H-imjidazple (by omission qf the methylation
ctep) 10843 YA RIS (HBE R TS B e TS B s DT 9R) |7 H0piPes.
methyl-2-propanol.
10
2-Chioromethyl-5,7-dimethyl-imidazo[1,2-a]pyrimidine

9 DME,
N7 EtoH  Cl N7
/l * - ///‘L =
~
H,N N Cl Cl N N

A solution of 2-amino-4,6-dimethyipyrimidine (2.46 g, 20.0 mmol) and 1,3-dichloro-2-

propanone (2.67 g, 21.0 mmol) in 1,2-dimethoxyethane (20 mlL) was stirred at 45 °C
15  ovemight. A precipitate formed, and this was collected by filtration, and was then

refluxed with ethanol {15 mlL.) for 2 hours. After cooling to room temperature, the

product precipitated as white needles which were coliected by filtration and vacuum

dried to yield the title compound pure as its hydrochloride salt (883 mg, 19%). H NMR

(500 MHz, DMSO-dg): 57.84 (s, 1H), 6.88 (s, 1H), 4.84 (s, 2H), 2.60 (s, 3H), 2.49 (s,
20 3H).

The following intermediate was prepared analogously, but with a 90 °C reaction
temperature for the first step:

25  2-Chioromethyl-imidazo[1,2-a]pyrimidine hydrochloride
62% vyield, LC-MS: m/z = 168.2 (MH"), fr = 0.13 min, method A.



(m, 2H), 7.50-7.47 (m, 1H), 5.12 (s, 2H). 1-Methy1-4-phenyl1-1H-imidazole-2-carbaldehyde DMP N NN
515To a solution ofél-MethyI 4 phenyl-1H-imidazol-2-y1)-methanol 5 (50.0 mg, 0.266 mmol) in
1,2-dich|or‘3’§ﬁ3??él(s .gﬁsrnL) under Ar was added Q;%ss-Martin periodinanepﬁyﬁrﬁ"fa?%?? 4mmo|), and
the mixture was stirred at room temperature for 2 hours. Saturated NaHCO3 solution was added, the
organic layer was separated and the aqueous layer was extracted with 1,2-dichloroethane. The
combing@g%@l@wjﬁgﬁmmﬂ@ﬂpga]{ﬁ&&&é[v’@aywmﬁmimgaporated and the residue was
purified by silica gel chromatography on a FlashMaster system (gradient elution; 0-100 % ethylacetate
in heptane) to afford the title compognd\as a white solid(39.1{mg, 79%).-1H NMR (500 MHz,
DM80-d6): 59.76 (s, 1H), 8.1’f% 1H), 7 d, J =7.7 Hz, = 7.6 Hz, 2H), 7.30 (t, J=7.4
Hz, 1H), 3.99 (s WO 2009&51282 /01C2009/050(L34 44 ImidaZole-1-carbothioic acid
(2-imino-4,6-difjethyll-2H-pyridin-1-Y1),dmide 78 NHR 9°CH An adaptation of the method

described in , 26 was used. CI 0 a solution of g¢thyl 0-mesitylsulfonylacetohydroxamate 7 (1.7
g, 6.0 mmol) in 1,4-dioxane (10 mL) cSdtedkin an ice b thf(ﬁl?ee st 8-9 (C) was added 70% perchloric

acid (7.5 gnbineopyvisadnesdmirginutes, maintaining in é?mﬁ < aturg below 15 C. The mixture

1-Aming-4 6-dimethyl-1H-pyrimidin-2
-yliidene-ammonium 2.4.8-Trimethyl-benzenesuifonate

O
Cl
\)J\O/

2-Chloromethyl-5,7-dimethyi-[1,2,4]
triazolo[1,5-a]pyrimidine

5  To a solution of 4,6-Dimethyl-pyrimidin-2-ylamine (25 g, 200 mmol) in 400 mL of
CH.Cl, was added dropwise a solution of hydroxylamine-2,4,6-Trimethyl-
benzenesuifonate (105 g, 488 mmol) in 300 mL of CHCl; at 0°C, and the mixture was
stirred at OcC for 1 hand filtered. The solid collected was washed with CH2ClI, (100 mL)
to give 1-Amino-4,8-dimethyl-1H-pyrimidin-2-ylidene-ammonium 2,4,6-Trimethyl-

10  benzenesuifonate (40 g, vield:62%).

A mixture of 1-Amino-4,6-dimethyl-1H-pyrimidin-2-ylidene-ammonium 2,4,6-Trimethyl-
benzenesulfonate (40 g, 0.1 mol) and NaOH (10 g, 0.2 mol) in 500 mL of EtOH was
stirred at 50~80°C for 1 hour. After chloroacetic acid methyl ester (16.8 g, 0.15 mol)

15  was added, the resultant mixture was stirred at reflux for 4 hours. After being
concentrated under reduce pressure, the residue was diluted with water (1000 mL) and
extracted with CH»Cl, (300 mLx3}. The combined organic layers were washed with
brine (200 mL.), dried over NaySQy, filtered, and concentrated under vacuum. The
residue was purified by column chromatography on silica gel (petroleum ether/EtOAc =

20 2/1)to give 2 g of 2—Chloromethyl-5,'7-dimethyl~[1 2. 4]triazolo[1,5-a]pyrimidine in 8%



10 (mesitylsulfonyl)hydroxylamine 8 which was filtered off, washed thoroughly with water, and
immediately dissolved in chloroform (10 mL) while still wet (CAUTION! 8 is explosive when dry!). The
organic layéPdeH4rated and was passed throygh a plug of Na2304 int REEL Y& %0 remove
water. The so obtained solution of 0- (mesitylsulfonyphydroxylamine 8 was added dropwise to a
solution of 2-amino-4,6- 15 dimethylpyridine 9 (0.611 g, 5.00 mmol) in chloroform (10 mL) cooled in an
ice bath;diae MixIRY3BhaMYaneIQLPms B Rt & 18 was-plieskios, 23houpsds ffect

conversion to intermediate 10. Into the reaction mixture was then added 1,1'- thiocarbonyldiimidazole

11(1.163§D6 [EGMR iMAD) 1B/ FB uRBR In kv AR edhiRd £AFAEE overnight. Volatiles were
evaporated and the residue was chromatographed on WO 2009/152825PCT/DK2009/050134 45
silica gel (gradient elution with heptane:ethyl acetate 100:00:100) to yield imidazole- 1-carbothioic acid
(2-imind-AS6tRRWIRg 1SRRG RIS YBraRIGR A d £aAIeaANAlYe solid (0.50 g, 40%) containing a minor
amgpunt of residual imidazole. 1H NMR (500 MHz, DMSO-d6): 57.88 (s, 1H), 7.64 (s, 1H), 7.42 (br s,
2H), 6.93Féls 1H), 6.69 (s, 1H), 6.67 5(s, 2.28 (s, 3H), 2.27 (s, 3H). The fallowing intermediates

: 1H)

were prépaid AratuBiRe &ép@'tﬂﬁ’ﬂ?r%ﬂ“\%?e g@f@?&ﬁéﬂ@ﬁﬁfﬁ%’ﬁ%ﬁml% I¥8hds without
EJSri%r DUZiIBZIQ_Ii%@tﬂZFB?fﬁﬁwl 2'H 'qn%ﬂ:m;@iﬁlﬁeqséee&_d ?@r%@mjﬁlufeaw ' bHeﬁ_zg et e_:é.J.Org.Chem

-bromo-2-imino-4-methy1-2H-pyridin-1-y1)-amide Imi -1- othioic acid,
(& brom 88 amdo ety S PR - O dFHE s N ek idergmethod E
(5-chloro-2-imino-3-methyl-2H-pyridin-1-y1)-amide Imidazole-1-carbothioic acid
(5-cyano-2-imino-2H-pyridin-1-y1)-amjde 151-Methy1-4-phenyl-1,3-dihydro-imidazole-2-thi An
e I RO AR o RS R SRES el &Eand. 18551155 3070.7857
was Usﬁmnétﬁylﬁyfﬁﬂ&gﬁe@%gﬁw ] gﬂ-nhgﬂfggtmnamm fwg?@hlwﬂelKgﬁamg, 4.96 (Zec%@la)(zee
e.g. Hyde et al. J. Am. Chem, Soc. 1 , O 7- ;. Shang et al..Chem, Fur. J. 7,13,
7607 7658) LRty el R 508 ARRDI 2B e (RO s heated at 140
C for 10 minutes using a microwave synthesizer. Dilution with water (50 mL) and cooling in an ice bath
caused the product to precipitate, It cqllecte iltration,. washed with water, and vacuum dried to
il e T BN SHE G oy o AT A I IS T B KOIE PG M2 DMSO-do)
542,66 My LipyritAdich-JEmiAd12121)yiRIB0 S MS), FB9=R450TRIHY, 2, 0.27 fir] = 7.4 Hz,

1H), 3.49 (s, 3H). The following intermediate was prepared analogously: WO
2009/1398 /DK2009/050134

2-Chloromethyi-8-methoxy-5-methyl-[1,2,4]triazolo[1,5-a]pyridine from 3-Methoxy-6-
methyl-pyridin-2-ylamine

20
2-Chloromethyl-imidazo[1,2-alpyridine
Q DME, ol
R © EtOH RS
l + HH NI
= o C NT ~F

HN

The method of Vanelie et al. Tefrahedron 1991, 47, 5173-5184 was used. To a solution

of 1,3-dichloro-2-propanone (2.69 g, 21.2 mmol) in 1,2-dimethoxyethane (5 mL) was

25 added 2-aminopyridine and the mixture was stirred at room temperature for 2 hours.
During this time a thick precipitate formed, and this was collected by filiration. The
precipitate was refluxed in absolute ethanol for 2 hours after which volatiles were
removed by evaporation. The residue was dissolved in water (30 mL} and solid
NaHCO; was added to neutralize the mixture. A white precipitate formed, and this was

30 coliected by filtration, washed with water and vacuum dried to yield the tile compound
pure as a cream white solid (1.43 g, 42%). 'H NMR (500 MHz, CDCl,): 58.08 (d, J= 6.7



46 (m, 2H), 7.41-7.35 (m, 3H) 7.27 (t, Jr 7.4 Hz, 1H). 4-Phenyl-1H-imidazole-2-carbaldehyde 5A
solution of\ggfr&ﬂg%oxal monohydrate (102 g, 0.67 mol) and glyoxal dimethy| acetal (60% solution in
water, 232'h 2" ?ﬁ%ﬁ) in methanol (1.1 L) was tgated with a solution of SMRTNUT S ate 8202 g,
2.61 mol) in methanol (1.1 L) and the resulting solution stirred at RT for 16 h. The volatiles were
removed in vacuo and the residue slurried in 2N HCI solution (1.1 L) and heated at 80C .for 30 min.
The coqled spljtipadQavasiexirasied witk BIBASA290 i) emd tie separated agueoys: gy Hyas
basified to pH 9 with 9N NaOH solution. The solids were filtered, washed with water and dried in vacuo
to yield thB:tftid @dfpditihd (97.2 g, 84%) as a light brown solid. LC-MS: m/z = 173.0 (MW), tR = 0.66
min, method C 151-(2-Hydroxypropy1)-4-Phenyl-1H-imidazole-2-carbaldehyde In a closed vessel a
slurry of 4-phenyl-1H-imidazole-2-carbaldehyde (200 mg, 1.16 mmol) and sodium carbonate (60 mg,
0.6 mmbljaitRYiRY dﬁtﬂm%%t%@ﬁ%@Wﬁﬁrﬁ%@]@m%Qﬂg(170 pL, 2.4 mmol) and heated at 100C
fors3 h. The cooled solution 20 was filtered and the solids washed with DCM. The volatiles were
removed in vacuo to yield the crude title compound which was used without further purification (250
mg, 63%)~hemRBeH-8-methyipeRIL & aPiANGethod A WO
2h009/hl?5@/253m&/mm0@9d i (@'@@Mﬁ?@?gr&qilwi% bai,emeglfte&yvmq, rrr.iq?qa(sj,dﬁm)alamaiy,, except
that they were used for the preparation of fingl compoun ithout prior purification or
charactén:zgt%h!z(@E-'(’%-’Hﬁa}o J&gbyi):ﬁ%ﬁy%ﬁ-lg%igé%o%{géa@ﬁzm he
(R)-1-(2-Hydroxypropy1)-4-Phenyl-1H-imidazole-2-carbaldehyde

10  2-Chioromethyi-5,7-dimethyi-[1,2,4]triazolo[1,5-a]pyridine

N HOCH,CO,Me,
2N~ R NaOH HO N soci, Cl N

) Ty LA
HN = EtOH N™ NT N

To a solution of 0.79 g of sodium hydroxide in ethanol (20 mL) was added 2-imino-4,6-
dimethyl-2H-pyridin-1-ylamine (1.7 g, 0.012 mol; obtained by HPLC purification of
“intermediate 10). After being stirred at 50 — 60 °C for 1 hour, methyl glycolate (1.4 g,
15 0.018 mol) was added, and the resuiting mixture was stirred at reflux for 6 hours. After
removal of the solvent under reduced pressure, the residue was purified by column
chromatography on silica gel (ethyl acetate) to afford (5,7-Dimethyl-{1,2,4]triazolo[1,5-
alpyridin-2-yl)-methanol (0.2 g, 10%); 'H NMR (300 MHz, DMSO-ds): §7.39 (s, 1H),
6.87 (s, 1H), 5.38 (t, J = 6.3 Hz, 1H), 4.59 (d, J = 6.3 Hz, 2H), 2.64 (s, 3H), 2.38 (s, 3H).
20 A mixture of this compound (31 mg, 0.175 mmol) and SOCI; (10 mL) in dry CH2Ciz (10
ml.) was stirred at room temperature for 2 hours. The solvent and excess SOCI2 was
evaporated under vacuum to vield the title compound as a crude product, which was

used for the preparation of final compounds without purification or characterization.

25  The following compounds are known in the art:
2-Chloromethyl-1-phenyl-1H-benzoimidazole (P 59176277).
1-Methyl-1,3-dihydro-benzoimidazole-2-thione (Wilde ef al. Bicorg. Med. Chem. Leit.
1985, 5, 167-172).
1_—Phenyl-1;S-dihydro—benzoimidazoie—.?-thione (Kidwai et al. J. Korean Chem. Soc.

30 20085, 49, 288-291). '



1-(2-Hydroxy-2-methyl-propy1)-4-phenyl-1H-imidazole-2-carbaldehyde from 1-chloro-2-

methy1-2-propanol. 2-Chloromethy1-5,7-dimethyl-imidazo[1,2-a]pyrimidine A H2N A solution of
2-amino-4, %ﬁ?\%’t’ﬁﬁﬁ%imidine (2.46 g, 20.0 mm?hand 1,3-dichloro-2- p%%gﬁﬁgo?ﬁogof%‘ 21.0
mmol) in 1,2-dimethoxyethane (20 mL) was stirred at 45 C 15 overnight. A precipitate formed, and this
was collected by filtration, and was then refluxed with ethanol (15 mL) for 2 hours. After cooling to

room tepnpesgivig:dRg PRRdysimiesiRdatadianaviReoneedesvhickweredpdectad by, filtrategrand
vacuum dried to yield the title compound pure as its hydrochloride salt (883 mg, 19%). 1H NMR (500
MHz, Dﬂﬁé’d=d6): 57.84 (s, 1H), 6.88 (s, 1H), 4.84 (s, 2H), 2.60 (s, 3H), 2.49 (s, 203H). The following

intermedligte)nagrBLaRRISELM BAgeUaHInBLE-Yilbrie 9 GrileaciipateRmeraBerder S tirs! 1858,
252-Chloromethyl-imidazo[1,2-a]pyrimidine hydrochloride 62% yield, LC-MS: trilz = 168.2 (MH+), R =
0.13 miAZ/ERBY A. WO 2009/152825PCT/0K2009/050134 48

2-Ghlorpmethmbs, B-dimatairL i A ia7alqisbonlipwrimmdisashida N2+ Chem. Soc., Chem.
Commun. 1880, 1109-1110; Tsuchiya, T.; Sashida, H; Konoshita, A. Chem. Pharm.
Bull. 1983, 31, 4568-4572). '

Preparation of the compounds of the invention
10
Exampie 1

2-(1-Methyl-4-phenyi-1H-imidazo!-2-yimethylsulfanyl}[1,2,4] triazolo{1,5-a]pyridine

i
=N )Q

N A

H j s
/,\N/N\{N\/) /R /N“%/\Cl 1-Propanol _ /YN /—</J
P —/ NN = lony s N
g B - "N

An adaptation of the method described in WO 96/01826 was used. Imidazole-1-

15  carbothicic acid (2-imino-2H-pyridin-1-yl}-amide (200 mg, 1.37 mmol) and 2-
chloromethyl-1-methyl-4-phenyl-1H-imidazole 8 (300 mg, 1.46 mmol) were dissolved in
1-propanol (25 mL) and the mixture was heated to reflux for 2 hours. The solvent was
removed under reduced pressure and the residue dissolved in dichloromethane. The
solution was washed with water and the organic layer was dried over Na,S04 and

20  concentrated. The residue was purified by chromatography on silica gel to afford the
title compound (273 mg, 62 %) as a yellow solid. LC-MS: m/z = 322.1 (MH"), ts = 2.29
min, method B.

The following compounds of the invention were prepared analogously:

25
7-Methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-yimethylsulfanyi)-[1,2,4]triazolo]1,5-
ajpyridine (from imidazole-1-carbothioic acid (2-imino-4-methyl-2H-pyridin-1-yl)-amide
(see WO 96/01826) and 2-chloromethyl-1-methyi-4-phenyl-1H-imidazole 6). LC-MS:
miz = 336.5 (MH"), tz = 0.71 min, method A.



NN H2 4,6-D i methyl-pyri mid i n-2-ylam ne CH2CI2 2-Ch lorometh yI-5,7-d methyl-[ 1,2A]
triazolo[1,5-alpyrimidine 5 To a solution of 4,6-Dimethyl-pyrimidin-2-ylaminer{ﬁS , 200 mmol) in 400
mL of CHZ%QZ&%\’Q%@&% dropwise a solution of hggroxylamine-Z,4,6-Trirﬁéj W%Wzgé%géﬁfonate (205
g, 488 mmol) in 300 mL of CH2CI2 at 0C, and the mixture was stirred at 0oC for 1 hand filtered. The
solid collected was washed with CH2CI2 (100 mL) to give

1-Aming; #.Biiseiyd-HnmiidinsRevlideneammesiiany hfethyismeihyh-fopenarnesyifosate (40 g,
yield:62%). A mixture of 1-Amino-4,6-dimethyl-1H-pyrimidin-2-ylidene-ammonium 2,4,6-Trimethyl-
benzenglHTSHER: () OTRRAP IS RABRINIG, 455 ich) TBBCHHICBTEROH AP Ui W Bo-s0C

for 1 hogimidderxhlpgoaesiicrapidmgtiyhestand.phany0. 18 maldanas pddedviherrgsHtagomixture
was stirred at reflux for 4 hours. Aftar being concentrated under reduce pressure, the residue was

diluted WH Waler (Q0GbTID) facted with CH2CI2 (300 mLx3). The combined organic layers
wege washed with brine (200 mL), dried over Na2S04, filtered, and concentrated under vacuum. The

residue was purjfied by column chromatography on silica gel (petroleum ether/EtOAc.= 202/1) to give 2
o of 2- BN BT T 2P B AN Rch TS o o alpyrimicime
2009/138835PCA Ha26091 Goalk34iniaiielR- IToNME B it 7z, MMIBOele3eb8alin (Braw), 6125 (s,
2H), 4.05 (s, 3H), 3.9 és, 3H): LC-MS (M), =196.9, R (min, methad A),=0.52 The following
intermeﬁiatéé’%eré‘p &q A#iﬁ)g(%sly).’%)”%i) ang 2—§1I(oromethyi-(%—mgthy[- -p eny?—ﬂlﬁ
imidazole 6). LC-MS: mfz = 323.1 (MH"), tr = 2.07 min, method B.
10
2-(1-Methyl-4-phenyi-1H-imidazol-2-ylmethylsulfanyl)- 1H-imidazo[4,5-b]pyridine  (from
1,3-dihydro-2H-Imidazol4,5-b]pyridine-2-thione  (commercially available;, see also
Yutitov et al. Khim. Geter. Soedin. 1988, 799-804) and 2-chloromethyl-1-methyl-4-
phenyl-1H-imidazole 6). LC-MS: m/z = 322.1 (MH"), fr = 2.01 min, method B.
15
Example 2

2-(4-phenyl-1H-imidazol-2-ylmethylsuifanyl)-[1,2,4]triazolo[1,5-a]pyridine
7
N o N\KV
N/HYN\) . N ™ Cl DMF AN
i s i 4

|

= , z « A
| NN : e G N
QNHS NH S N“N/} H

A solution of imidazole-1-carbothioic acid (2-imino-2H-pyridin-1-yl)}-amide (18 mg, 0.080

20 mmol) in DMF (0.5 mL) was added to 2-chioromethyl-5-phenyl-1H-imidazole {23 mg,
0.12 mmol} and the mixture was heated at 100 °C ovemight. Volatiles were evaporated
and the residue was purified by preparative LC-MS 1o yield the title compound. LC-MS:
miz = 308.2 (MH"), fr = 0.67 min, method A.

25 The following compounds of the invention were prepared analogously:

2-[4-(3-Chloro-phenyl)-1-methyl-1H-imidazol-2-yimethylsulfanyl}-[1,2 4]triazolo[1,5-a]

pyridine. LC-MS: m/z = 356.4 (MH"), fr = 0.76 min, method A. :

2-(1-Ethyl-4-phenyl-1H-imidazol-2-ylmethyisulfanyl)-[1,2 4]triazolo[1,5-alpyridine. L.C-
30  MS: m/z=336.4 (MH"), tz = 0.69 min, method A.



5 7-Chloro-2-chloromethy1-5,8-dimethy1-[1,2,41triazolo[1,5-c]pyrimidine from
6-Chloro2,5-dimethyl-pyrimidine-4-ylamine prepared as described by Henze etal. J. Org. Chem 1952,
17, 1320-1387°82296381d, LC-MS: m/z = 231.5 (M), R = 1.13 min, methbd B2007050134
102-Chloromethy1-5,8-dimethy1[1,2,4Ftriazolo[1,5-a]pyrazinefrom2-amino-3,6- dimethylpyrazine. 60%
yield, 1H NMR (500 MHz, CDCI3): 57.91 (s,1H), 4.87 (s, 2H), 2.91 (s, 3H), 2.74 (s, 3H), LC-MS: m/z =

196.9 (IWM-i8BprdR HaTbRe Ry NBG idasHafpRestufihalinte by 24T gt Rimlpyridine
from 6-Chlorg-5-ethy1-2- 15methyl-pyrimidin-4-ylamine. 21 % yield, LC-MS: m/z = 245.0 (MW), tR =
0.72 mih%ﬁidﬂlﬁi%ﬁqg’ré%@tﬁy RE: MethSUNsmdRM[ 22, 41triazolo[1,5-a]pyridine from

3-Methoxu fAomaiBybHishnt 2 Va@ing - A¢3rkiblproneidmideanbhyadpyriineth@ME, EtOH Cl H2N
aa The method of Vanelle et a/. Tetrahedron 1991 47,5}2[73-5184 @lgé used. Toh% g%\ution of

1,3-dichibrotiRgplHdrsalP¥adino L iMRo e T 2o8mdiblyethsid 78 Ml et

5 2-[4-(3-Fluoro-phenyl)-1-methyl-1H-imidazol-2-yimethylsulfanyl}-5,7-dimethyl-
[1.2.4]triazolo[1,5-a]pyridine. LC-MS: m/z = 368.3 (MH"), fr = 0.84 min, method A.
2-[4-(3-Chloro-phenyl)-1-methyl- 1H-imidazol-2-yImethylsulfanyl}-5,7-dimethyl-
[1,2,4]iriazolo[1,5-a]pyridine. LC-MS: m/z = 384.3 (MH"}, &z = 0.93 min, method A.
2-(1-Ethyl-4-phenyi-1H-imidazol-2-ylmethylsulfanyl)-5,7-dimethyl-[ 1,2 4}triazolof1,5-

10 ajpyridine. LC-MS: m/z = 364.4 (MH"), tz = 0.88 min, method A.
5,7-Dimethyi-2-(4-phenyl-1H-imidazol-2-yImethylsulfanyl)-[1,2,4]triazolof1,5-a]pyridine.
LC-MS: m/z = 336.4 (MH"), tz = 0.78 min, method A.
2-[4-(4-Fluoro-phenyl)-1-methyl-1H-imidazol-2-ylmethylsulfanyl]-[ 1,2,4]triazolo[ 1,5~
aJpyridine. LC-MS: m/z = 340.3 (MH"), fr = 0.65 min, method A.

15 2-[4-(3-Fluorc-phenyl)-1-methyi-1H-imidazol-2-ylmethylsulfanyl]-[ 1,2, 4]triazolo[1,5-
aJpyridine. LC-MS: m/z = 340.3 (MH"), tz = 0.65 min, method A.
2-[4-(4-Chloro-phenyl)-1-methyl-1H-imidazol-2-ylmethylsulfanyl]-5,7-dimethyl-
[1,2,4]triazolo[1,5-a]pyridine. LC-MS: m/z = 384.4 (MH"), fr = 0.94 min, method A.
6-Bromo-7-methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylmethylsuifanyi)[1,2,4]-

20 triazolo[1,5-alpyridine. LC-MS: m/z = 414.1 (MH"), tr = 0.89 min, method A.
6-Bromo-5,7-dimethyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylmethylsulfanyl){1,2,4}-
triazolo|[1,5-a]pyridine. LC-MS: m/z = 428.0 (MH"), tg = 1.00 min, method A.
6-Chloro-8-methyi-2-(1-methyl-4-phenyl-1H-imidazol-2-yimethylsuifanyi)-[1,2,4}-
triazolo[1,5-alpyridine. LC-MS: m/z = 370.1 (MH"), fr = 0.87 min, method A.

25  2-(1-Methyl-4-phenyi-1H-imidazol-2-yimethylsuifanyl)-[1,2,4]triazolo[1,5-a]pyridine-6-
carbonitrile. LC-MS: m/z = 347.0 (MH"), tz = 0.64 min, method A.
2-[4-(2-Chloro-phenyl)-1-methyl-1H-imidazol-2-yimethylsulfanyl}-5,7 -dimethyl-
[1,2,4]triazolo[1,5-a]pyridine. LC-MS: m/z = 384.3 (MH"), tr = 0.87 min, method A.
2-[4-(2-Fluoro-phenyl)-1-methyl-1H-imidazol-2-ylmethyisulfanyl]-5,7-dimethyl-

30 [1.2.4)triazolo[1,5-a]pyridine. LC-MS: m/z = 368.4 (MH"), tz = 0.83 min, method A.
2-[4-(4-Methoxy-phenyl)-1-methyl-1H-imidazol-2-ylmethylsulfanyl}-5,7-dimethyl-
[1,2.4]triazolo[1,5-alpyridine. LC-MS: m/z = 380.6 (MH"), i = 0.84 min, method A.



25 added 2-aminopyridine and the mixture was stirred at room temperature for 2 hours. During this
time a thick premgntate formed, and this was collected by filtration. The preg (#pr ate wa reflhjxed in

absolute eth8r8M1drPHours after which volatiles e removed by evaporatio R %9re5| ue was

dissolved in water (30 mL) and solid NaHCO3 was added to neutralize the mixture. A white precipitate
formed, and this was 30collected by filtration, washed with water and vacuum dried to yield the title

COMpOTIR RS RIREAYIIS 5000108 02812 M BRI DBIRBISA.08 (1,3 =67
WO 2009/152825PCT/DK2009/050134 50 Hz, 1H), 7. 62}{ :|.HgT 7.58 (d =9.0 Hfg}%% , 1.17-7.22
(m, 1H)| batlidarcly hsinfinerd-ts; %)mflﬁe oo &"Ht freaReWa g‘ppé% nalogously: 5

é&ﬂ”%‘&“?‘%&gwﬂ%@?%%%“&m‘ﬁm TR I 2t 260 s
z S t Z t Z S
3H). 10BL@HriRReiRl SRy, ﬁ@%&tﬁﬁ%ﬁlé?éi} dinfk H@g %?ﬁﬁ%%%a%HHON N
EtQH \ SOCI2CI To a solution of 0.79 g of sodium hydroxide in ethanol (20 mL) was added

2-imino-4,6-
Example 3

1-Methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-yimethylsulfanyl}-1H-

benzoimidazole

\
O+ ORI 2

10  To a solution of 1-methyl-1,3-dihydro-benzoimidazole-2-thione (28 mg, 0.18 mmol) in
DMF (1.6 mL) was added DIPEA (80 uL, 0.44 mmol) and 2-chloromethyl-1-methyi-4-
phenyi-1H-imidazole (40 mg, 0.19 mmol). The mixiure was heated at 90 °C for 10
minutes using a microwave synthesizer. Volatiles were evaporated and the residue was
purified by preparative LC-MS to yield the title compound. LC-MS: m/z = 335.3 (MH"),

15 tr = 0.51 min, method C.

The following compound of the invention was prepared analogously:
2-(1-Methyl-4-phenyl-1H-imidazol-2-ylmethylsulfanyl}-1-phenyl-1H-benzoimidazole. LC-
MS: mfz = 396.9 (MH"), tz = 0.65 min, method C.

20 |
2-[4-(3-Methoxy-phenyl}-1-methyl-1H-imidazol-2-yimethylsulfanyl]-5,7 -dimethyl-
[1,2,4]triazolo[1,5-a]pyrimidine, LC-MS (MH"): m/z = 381.5, tr (min, method A) =0.68

5,7-Dimethyl-2-(1-methyl-4-phenyl-1H-imidazol-2-yImethyisulfanyl)-[1,2 4]triazolo[1,5-
25 alpyrimidine, LC-MS (MH"): m/z = 351.4, fr (min, method A) =0.62



dimethy1-2H-pyridin-1-ylamine (1.7 g, 0.012 mol; obtained by HPLC purification of intermediate 10).
After being stirred at 50 - 60 C for 1 hour, methyl glycolate (1.4 g, 15 0.016 mol) was added, and the
resulting m &K EE S rred at reflux for 6 hours. Asfger removal of the solvBhE PHEEUCAd pressure,
the residue was purified by column chromatographyon silica gel (ethyl acetate) to afford
(5,7-Dimethy141,2,41triazolo[1,5- alpyridin-2-y1)-methanol (0.2 g, 10%); 1H NMR (300 MHz,
DMSO-g8hmbid4s, 1H), 6.87(s, 1H), 5.38 (t, J= 6.3 Hz, 1H), 4.59(d, J= 6.3 Hz, 2H), 2.64 (s, 3H),
2.38(s, 3H). 20 A mixture of this compound (31 mg, 0.175 mmol) and SOCI2 (10 mL) in dry CH2CI2
(10 mL)RTERkR Nt Rbom TdWRibrdntrd fonsthyind - PhensbilEhimidpeelaysuifanyimetdyisorated
under vagiyar 89/ BIF|Ba #iaLompound as a crude product, which was used for the preparation of
final compounds without purification or characterization. 25 The following compounds are known in the
art: 2-ChIoromethyl-l-phenyl—lH-benzoimida (JP 59176277).
1-Methyl-1,3-dihydro-benzoimidazole-2-thione tWilgetet at BiQorg. Med. Chem. Lett. 1995, 5,

167-172). enyl-1,3-dihydr nzeimidazole* hion wai et al. J. Korean Chem. Soc.
302005, 49, £88-291)_WQ 2009/152825 MK2008/050 N \\

[1,2,4]TH oIoNfS- pyrimidine-2-tiy Ne{(Browsi et al. Aust. J. Ch m%é’@ =404).
1,3-Dihydro-imidazo[4,5-b]pyridineg=thione (Yutilov et al. Khim. Geter. Soedin. 1988, 799-804).
5Pyrazo|o[1,5-a]pyridin-2-yl-methanof(Tsuchiya, T.; Sashida, H. J. Chem. Soc., Chem. Commun.

1980, 1309didARrdsestdiva, (0;03ashidag H1 Keneshitgad. s&trim. Hdpms8ul 4983I3ibntob&4572).
Preparatign of the compounds_of the invention 10 Exam

|
2-(1-MethHr AmEty! -ﬁ%%‘@i%l%ﬁéﬂ@%ﬁlﬁh&iﬁﬂ%) oG TstapHERRO & (ERIBNN -2 An
adaptatigidohibenireifoo sessiipedin XY 060 SR man o562 Midaeokilent was removed in

vacuo and the resuiting residue re-dissolved in ethanol (1.0 mL). The reaction mixture

was subsequently heated under reflux for 2 h, and the solvent was removed under

10 reduced pressure. DIPEA (0.05 mL., 0.25 mmol) and 1-methyl-4 phenyl-1,3-dihydro-
imidazole-2-thione (0.017 g, 0.09 mmol) were sequentially added to a solution of the
crude product in DMF (1.0 mbL). The reaction mixture was then heated at 60 °C for 2 h
after which LC-MS showed complete consumption of the starting materials. The solvent
was removed under reduced pressure and the crude product purified using preparative

15  LC-MS to yield the title compound. LC-MS: m/z = 389.1 (MH+), {r = 0.52 min, method
C.

The following compounds of the invention were prepared analogously:

20  5-Methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanyimethyl}-imidazo[1,2-a] pyridine.
LC-MS: m/z = 335.4 (MH"), tz = 0.54 min, method A.
5,7-Dimethyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2-a]
pyridine. LC-MS: m/z = 349.1 (MH"), fz = 0.61 min, method A,
5-Chloro-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanyimethyl}-imidazo[1,2-a] pyridine.

25 LC-M8:m/z= 3554 (MH"), fz = 0.69 min, method A.
6-Chloro-8-methyl-2-(1-methyi-4-phenyl-1H-imidazol-2-yisulfanyimethyl)-imidazof1,2-
alpyridine. LC-MS: mfz = 369.2 (MH"), fr = 0.76 min, method A.
2-(1-Methyl-4-phenyl-1H-imidazol-2-ylsulfanylimethyl)}-imidazo[1,2-alpyridine-7-
carbonitrile. LC-MS: m/z = 346.2 (MH"), {r = 0.66 min, method A,



15 carbothioic acid (2-imino-2H-pyridin-1-y1)-amide (200 mg, 1.37 mmol) and 2-
chloromethyl1-1-methy1-4-phenyl-1H-imidazole 6 (300 mg, 1.46 mmol) were dissolved in 1-propanol
(25 mL) an\g’?n@?ﬁ’lkﬁﬁ?eswas heated to reflux for 2 &g)urs. The solvent wasTemBFEd tiiderteduced
pressure and the residue dissolved in dichloromethane. The solution was washed with water and the
organic layer was dried over Na2SO4 and 20 concentrated. The residue was purified by
chromatoggaphieon silica gel to afford the title compound (273 mg, 62 A) as a yellow solid. LC-MS: m/z
= 322.%)%.MHT , tR =2.29 min, method B. The following compounds of the invention were prepared
analogaudiydmmeitbdriiTorpethktphesydriii1 midaaabdryhinamsthviinitaactudriazolo[1, 5-
a]pyridi Iﬂ;ﬂmikmn,'%’:lzole-1-(:arbothioic acid (2-imino-4-methyl-2H-pyridin-1-y1)-amide (see WO
96/01826) and 2-chloromethy1-1-methyl-4-phenyl-1H-imidazole 6). LC-MS: m/z = 336.5 (MH+), tR =
0.71 min, method A. WO 2(109/152825P£T/DIC2009/050134 52 ‘
5,7-Dimethy1- -(1-methy1-4-pimidazol-z-ylmethyl %1}1)11,2,4]tri olo[1, 5- a]pyridine
[ e-%-cagbothioic acid (2-iH1in§-4,6-dimethy1-2H ine -y )N &2 and

thy -&-phen*l-&l -iq“ﬂazo?é‘G). : m/z = 350. , tB = 0.79 min, method

imi ,2,4]triazolo[1,5-alpyfimidine (from
[1,2,4]triazolo[1,5-a]pyrimidine-2-thiol (commercially available; see also Brown et al. Aust. J. Chem.
o Sk AR A SRS R AR ARG S5 Y3 SR 1

min, me

i- él;m eihmk;ﬁy:hé_{dpmbdwmdﬁbg_ﬂmgmmﬁﬂmﬁanm wrlxli& @Laz@[m}mlm Q3.3 1 |gi<h'
e e A e L I S R L A

= 322. 1Ak yetRovdl .0l thers otvethiodrBeExamplen2 the residue was purified by preparative

2-(4-ph % -imjdazal-2-ylmethylsulf Atazolo[1,5- ridj L Qlugi f
imicazol E e e BBt Sy enee MO R DS A S e (0.5 mu)
was addbtHo Xrchl@romatiny I ibloenl-1H-imidazole (23 mg, 0.12 mmol) and the mixture was heated
at 100 C overnight. Volatiles were evaporated and the residue was purified by preparative LC-MS to
yield the title compound. LC-MS: m/z = 308.2 (MW), tR = 0.67 min, method A.

The foliowing compounds of the invention were prepared analogously:

5,7-Dimethyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanyimethyl)-[1,2,4]triazolo[1,5-
15 alpyridine. LC-MS: m/z = 350.3 (MH"), fr = 0.76 min, method A.

2-(1-Methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-1-phenyl- 1H-benzoimidazoie
(This reaction was run using DIPEA as base). LC-MS: m/z = 396.8 (MH"), r = 0.60
min, method C.

20
2-(1-Methyl-4-phenyl-1H-imidazol-2-ylsulfanyimethyl)-imidazo[1,2-a]lpyrimidine (This
reaction was run at 70 °C overnight using DIPEA as base). LC-MS: m/z = 322.1 (MH"),
tr = 0.36 min, method C.

25  8-Methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2-a]pyridine
(This reaction was run at 60 °C for 1 h using DIPEA as base). LC-MS: m/z = 335.3
(MH"), tr = 0.55 min, method A.



25 The following compounds of the invention were prepared analogously:
214-(3-Chloro-pheny1)-1-methy1-1H-imidazol-2-ylmethylsulfany1H1,2,4]triazolo 1,5-a&§3yridine.
LC-MS: m/¥Q FM8/15%AE-1+), tR = 0.76 min, methed A.  2-0 PCT/DK2009/050134
-Ethyl-4-phenyl-1H-imidazol-2-ylmethylsulfany1)41;2,4 1triazolo[1,5-a]pyridine. LC-30 MS: m/z = 336.4
(MW), tR = 0.69 min, method A. WO 2009/152825PCT/D1C2009/050134 53 2-(1-Isopropyl 4
phenyl-St- ez al-2-y BRIV FHI IR 22 A AR EL BT alRI RS MO My iétre 350-3 (WHK), IR =

0.77 min, method"A. 2-14-(4-Fluoro-pheny1)-1-methyl-1H-imidazol-2- Imet ylsulfanyl]-5,7-dimethyl-
[1,2,4]tria261Hp0, afoimet® COMer iz &Smﬁé!w{mw&%m-ﬁnﬁ%%a R21.0°(MH), tr
5244-(35F@4thﬂyé{hgdugthyl-lH-imidazol-2-ylmethylsulfany1]-5,7-dimethyl-
[1,2,4]triazolo[1,5-alpyridine. LC-MS: m/z = 368.3 (MW), tR = 0.84 min, method A.
214-(3-Chloro-phenyl)-1-methyl-1H-imidazol-2-ylmethylsulfanyl]-5,7-dimethyl-

[1,2,41tgazRlelH. idine. 1M 3 =i ' 20@}59% i
2-(2:1L’-Ethgyl-4-p#e%ﬁf&%ﬁdgiﬁ%ﬁg%s%ﬁ}a%i& %@;ﬁ%m&éﬁfgp 2’,4]tnazo|o %,5- 10a T?lr?dine.
LC-MS:TRAstORAMaS (At =0 58 ﬁ]m%gﬂ;@%@ as base). LC-MS: m/z = 321.2 (MH"), fz
5,7-Dimethyils 2nifh: RReMd W-imidazol-2-ylmethylsulfany1)41,2,4]triazolo[1,5-alpyridine. LC-MS: m/z =
336.4 (MW), tR = 0.78 min, method A.
244-(4-Fluoro-pheny1)-1-methy1-1H-imidazol-2-ylmethylsulfany1141,2,4]triazolo[1,5- a]pyridine.
LC-MS:gmiz. 3 B IMWh R/ T-9 -89 Trethadaol-2-yIsulfanyimethyl]-5, 7-dimethyl- -
15214-(%34u(lgro-phenkyﬁl-_rﬁ@h 1-,1H-|mid,azol-2-ylmetr¥ Isulfar¥ 1H1 %,]Afl_triazolo 1,y5- a&)pyridine.
Léq\ﬂS:lmﬁa;cg&l@_z?,qmwwmnggﬂyqﬁﬁﬁqﬂ@ﬂqwg‘run at 60 °C Tor 2 h using DIPEA as base).

244-(A-Chioump ey B3OS | Hrimigazoany inethtswlfanyll-5,7-dimethy 1-
0,2,41triazolo[1,5-a]pyridine. LC-MS: m/z = 384.4 (MW), tR = 0.94 min, method A.
6-Bromo-7-methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylmethylsulfany1)[1,2,4]-
20triaz°§?ﬂ[5ﬁrﬁ%2ﬂ@‘g4%@ﬂ§lmﬁﬁi&éﬂd—ﬁ%blﬂ%ﬁ&&ﬂm%mémqi,ﬂ-a]pyrimidine
6-Bromo-5,7-dimethy1-2-(1-methyl-4-phenyl-1H-imidazol-2-ylmeth Isulfanyg[l 204
tiazoloT BB ERARIAE. MESER it/ 455 SNV RS L0 HAremBaRsd-ALC-MS: miz = 336.3

6-Cgﬂor@ ethyE-2r B4 me) yhedtRienyl-1H-imidazol-2-ylmethylsulfany1)11,2,4]-
triazolo[1,5-a]pyridine. LC-MS: m/z = 3701 (MW), tR = 0.87 min, method A.
252-(1-Methy1-4-phenyl-1H-imidazol-2-ylmethylsulfany1)11,2,4]triazolo[1,5-a]pyridine-6- carbonitrile.

LC-MS: B&?—Biﬁﬁlk@/(@(\@wdﬁ?ﬁ)ﬁl6]4%5632?&21?!&Ii;]arlxyir;fxethyl/!)-[1 ,2d4]tri?]z<|3i0[1 5-
2-[4-(2-Chloro- 1)-1-methyl-1H-imi -2-ylmet -5,7-di -
R L o VL e g A S el

20  5,7-Dimethyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyi}-[1,2,4]triazolo]1,5-
alpyrimidine, LC-MS (MH"): m/z = 351.4, fr (min, method A) =0.58

5-Ethyl-2-(1 —metﬁyl~4~phenyl—1 H-imidazol-2-ylsulfanylmethvl)-[1,2,4]triazolo{1,5-
ajpyridine, LC-MS (MH"): m/z= 350.5, fz (min, method A) =0.76



H ,2,4]triazolo[1,5-a]pyridine. LC-MS: m/z = 384.3 (MW), tR = 0.87 min, method A.

214-(2-Fluoro- hengl -1-methyl-1H-imidazol-2-ylmethylsulfany11-5,7-dimethyl-

30[1,2,4]tri‘5’£bf%t‘f %-ﬁ%ﬁ/ridine. LC-MS: m/z = 368,4,(MW), tR = 0.83 min, Tiathod R7/030134
214-(4-Methoxy-phenyl)-1-methyl-1H-imidazol-2-yImethylsulfanyl]-5,7-dimethylH,2,4]triazolo[1,5-a]py
ridine. LC-MS: rnlz = 380.6 (MW), tR = 0.84 min, method A. WO 2009/152825PCT/D1C2009/050134
54 Example 6 :
2-[4-(3-Methoxy-pheny1)-1-methyl-1H-imidazol-2- ImethylsuIfanyl]-5,7-dimethy|£1,2,ﬂtriazolo[1,5-a]py
i, LMY =400 ik N dag0l 2 s e EgEnY - byrazolol .56 pyridine
2-[4-(2-Methoxy-pheny1)-1-methy1-1H-imidazol-2-ylmethylsulfanyl]-5,7-dimethyl[1,2,4 1triazolo[1,5-a]p
yridine. LC-MS: m/z = 380.5 (MH+)— .8g1in, method A. Example 3
1-Methyl-2-(1-methyl-4-phenyl-1H-initt azo%I dmethylsulfanyl1)-1HRhenzoimidazole 10To a solution:

of 1-methyl-1,3-digydro-! enzoimidazB|EE2ﬁ-\t ione (28 mg, 0.18 mrolj\in BMF (Iqa.p was added
DIPEA (80 pL, 0.44 mm d 2-chloromethy1-1-mgthy1-4..phemdrLH-ini [éN40 g, 0.19 mmol).
The mixture was “WNat 90K for 18 frptiesusing a m|ve synthesizen ties were

evaporated and the residue was purified by preparative L to yield the title compound. LC-MS:
m/z = 3858 (FEl) [T5tR X 8.8H min, method C. The following compound of the invention was
prepared ogousﬁyrs‘;’. X =0OMs

2 (L ey prep L midanar 2 Yimety sy ) bR A Fosrrmtaerisas YR ™ =
2-[‘5-(3CiMémwwﬁﬁm?mftﬂpﬂﬂaﬂommaalMﬂmmylsm&haﬂtﬁ,(Ddiﬁ&‘ﬂ])@[.ﬂl,imﬂ!tﬂ;im@[l,s-al
pyrimidine, LC-MS (MWV): m/z =.381.5, tR (min, method A) =0. R
BT Aty L b TR AT RO, Pt 1l Ny Afer
25a]pyrimiditriifiéi Mad MW plale, 3okt (mirs stiethdd)-+0.62 for 1 h. Ice water (10 mL)

was added, and the organic layer was separated, dried over sodium sulfate, filtered and

concentrated under vacuum to give methanesulfonic acid pyrazolo[1,5-a]pyridin-2-

10  yimethyl ester as a yellow oil, which was used for .the next step without further
purification. A solution of this material (0.22 g, 0.1 mmol) in dry dichloromethane (2 mL)
was added to a solution of 1-methyl-4-phenyl-1,3-dihydro-imidazole-2-thione (0.180 g,
0.1 mmol) and DIPEA (0.303 g, 0.3 mmol) in dry DMF (3 mL) at -10 °C under Nz. The
mixture was stirred at 0 °C for 2 hours, and was then concentrated under reduced

15 pressure. The residue was purified by preparative HPLC to afford the title compound
(50 mg, 15%). LC-MS: m/z = 321.1 (MH"), tr = 2.16 min, method F.

Example 7
2-(1-Benzyl-4-phenyl-1H-imidazol-2-yimethyisulfanyl})-5,7 -dimethyi-
20 [1,2,4%triazolo[1,5-alpyridine

o
&
‘/\W N\/R“/\
2 z=N /—</NJ/K/+ @—\ _ L\Ill —8 \NJ
\/rl\t»N’% SN Br DMF \r N .
| ’ /

H

To a solution of  5,7-dimethyl-2-(4-phenyl-1H-imidazol-2-yImethylsulfanyl)-
[1,2,4]triazolo[1,5-alpyridine (15 mg, 0.045 mmotl) in DMF (0.5 mL) was added benzyl
bromide (5.4 uL, 0.045 mmol) and potassium carbonate (9.3 mg, 0.067 mmol) and the



WO 2009/152825PCT/01C2009/050134 55 Example 4 Preparation of
5-Methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)- imidazo[1 2-a} ridine
51,3-dichlo &%%Pdﬁ’é”f .01 mL, 0.11 mmol) was agged dropwise to a soluﬁgﬁﬁ 009/050134
trifluoromethyl-pyridin-2-ylamine (0.016 g, 0.10 mmol) in 1,2-dimethoxyethane (1.0 mL), and the
mixture was left to stir at room temperature for 2 h. The solvent was removed in vacuo and the

resultingraatghie rendisgolved intpteansl EkiighlhtThe reactieamesuipana e sabsrstaentydepted
under reflux for 2 h, and the solvent was removed under. 10 reduced pressure. DIPEA (0.05 mL, 0.25

mmol) ARAYUR MRR-BUSIHES, Py RIRRAVRAINRHG AR 8. iRl lh® dile SR Mol wle sBlGéntially
added tg@;?ptmignhofgheqqogj@}mq%qﬁm BMF (1.0 mL). The reaction mixture was then heated at 60
C for 2 h after which LC-MS showed complete consumption of the starting materials. The solvent was
removed under reduced pressure and the crude product purified using preparative 15LC-MS to yield

thegfitle TRERMEMING SoMpomias AR iMEthiRve@ pRapitemeinaddoutiie following compounds of
the invention were prepared analogously:
205-Methyl-2-(1-methy1-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2-a] pyridine. LC-MS: m/z
= 335.4Z ) Bh e Tk righ mashedyM1 H-imidazol-2-yimethylsulfanyi]-5, 7-dimethyl-

S DIy N L e L ey L midazol ZylSyiipiipethyfinidazoll 2 gl yydine. LC-MS:
5-Chlore; 2-(Jirmaty4phesyitH-piwigezet-nitstienglyisihidmidazollidiahpy[idine] 25 LC-MS:
Q@]o?g%ﬂﬁ%&\é\glg%fﬁ%ﬁ?%ﬁ%&ﬁ%tH%I528159-§/]¥;Ulf5?‘®q?ﬁ’éitl‘%/l)-imidazo[1,2- alpyridine.
LC-MS: 2/ m&a9@/(MWhaR/ = Himfixarethsdifanyimethyl)-5,7-dimethyl-imidazo[ 1,2-a]
R B R g B SR e s S o o
2-(1-Cyclopropyimethyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-5,7-dimethyl-
imidazo[1,2-a]pyrimidine. LC-MS: m/z = 380.4 (MH"), fz = 0.83 min, method A.

15 5,7-Dimethyl-2-[1-(3-methyl-butyl}-4-phenyl-1H-imidazol-2-ylsulfanylmethyl]-
imidazo{1,2-a]pyrimidine. LC-MS: m/z = 406.6 (MH™), tz = 0.99 min, method A.
2-12-(5,7-Dimethyl-imidazo[1,2-a]pyrimidin-2-yimethylsulfanyl)-4-phenyl-imidazol-1-yl}-
acetamide. LC-MS: m/z = 393.5 (MH"), tzr = 0.52 min, method A.
5,7-Dimethyl-2-[4-phenyl-1-(tetrahydro-pyran-4-ylmethyl}-1H-imidazol-2-ylsulfanyl-

20  methyil-imidazo[1,2-alpyrimidine. LC-MS: m/z = 434.6 (MH"), tz = 0.77 min, method A.
[2-(5,7-Dimethyl-[1,2 4]triazolo[1,5-a]pyridin-2-yIsulfanylmethyl)-4-phenyl-imidazol-1-yl]-
acetonitrile. LC-MS8: m/z = 375.2 (MH"), fr = 0.70 min, method A.
2-(1-lsopropy!l-4-phenyl-1 H-imidazbl-2~ylmethy!sulfanyf)-5,7~dimethyl[1 2. 4]triazolo [1,5-
alpyridine. LC-MS: m/z = 378.5 (MH"), tr = 0.79 min, method A.

25  2-(1-Cyclopropylmethyl-4-phenyl-1H-imidazol-2-yimethyisulfanyl}-5,7 -dimethyl-
[1,2,4]triazolo[1,5-a]pyridine. LC-MS: m/z = 390.5 (MH"), tz = 0.85 min, method A.
2-{2-(5,7-Dimethyi-[1,2,4]triazolo[1,5-a]pyridin-2-ylsulfanylmethyl }-4-phenyl-imidazol-1-
yl]-acetamide. LC-MS: m/z = 393.5 (MH"), &z = 0.51 min, method A.
[2~(5,7-Dimethyl-imidazol1,2-alpyrimidin-2-yimethylsulfanyl})-4-phenyl-imidazol-1-yl}-

30 acetonitrile. LC-MS: m/z = 375.2 (MH"), g = 0.93 min, method A.
2-(1-Benzyl-4-phenyl-1H-imidazol-2-ytsulfanyimethyl)-5,7-dimethyl-imidazo[1,2-
alpyrimidine. LC-MS: m/z = 426.2 (MH"), fr = 1.08 min, method A.



5,7-dimethy1-2-((1-methyl-4-phenyl-1H-imidazol-2-ylthio)methyl)imidazo[1,2- a]pyrimidine  5A
mixture of 2-chloromethy1-5,7-dimethyl-imidazo[1,2-a]pyrimidine (1.55 g, 0.8 mmoI?éb
1-methyl-4%ﬂéﬂ?ﬂl-lls?§- ihydro-imidazole-2-thione é]t]S g, 0.8 mmol) and KE%B%I%). 10891251’4 mmol) in
dry DMF (20 mL) was stirred under N2 at room temperature overnight. After removal of the solvent
under vacuum, the residue was purified by preparative HPLC to afford the title compound (1.31 g,
47%) a9 WhItEHRIE- &5 MR E IR 13- HAIAAYA. 2R 2k yiHLELHY. Bifdeyiollowing
compounds of the invention were prepared analogously: - .

5, 7-DinfBHPEeL AR T BRe - MEiB A T e BB RESRst As. 15 alpyriine.
LC-MS:omAz EtRPO43 D 1R SR d-812-mratiashAinethyl)-5, 7-dimethyl-imidazo[1,2-a]
2-(1-Methy1-4-phenyl-1H-imidazol-2-ylsultanylmethyl)-1-phenyl-1H-benzoimidazole (This reaction was
o usi IR G, CEa S DGy Ao 85 Wi Method C. 20 2.1
-Methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2-alpyrimidine(This reaction was run at
70 C overnight using DIPEA as base). LC-MS: m/z = 322.1 (MW), tR = 0.36 min, method C.
258-MefABRE Rethy1-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2-a]pyridine (This
reactiorg\yabiiwe iyt 2GR Inhospihe! N RARA-sthyise) pheny 51 Hiaridip BZMW), 1R = 0.55 min,
method A. WO 2009/ 5@8,25PCT/IZE1 3%9/0501 4 57 2-(1-Methyl 4

phenyl-YISHHRRY RSt M ARz {/ R0 B8Ipy dine(This reaction was run at 60 C for 1 h
using DIPEA as base). LC-MS: m/z = 321.0 (MI-It), tR = 0.47 min, method Qj

N

" e =\
NN s | MeLi NN 5 |
el o L

10 A solution of methyl lithium in ether (1.60 M, 0.205 mL, 0.328 mmol) was added
dropwise to dimethyl sulfoxide (2.00 mL, 28.2 mmol) and the mixture left to stir for 40

minutes at room temperature. A solution of 5,7-Dimethyl-2-(4-phenyl-1H-imidazol-2-
ylsulfanylmethyl)-imidazo[1,2-alpyrimidine (0.100 g, 0.288 mmol) and N-(2-
chloroethylymorpholine (0.0666 g, 0.358 mmol) in dimethyl sulfoxide was added

15  dropwise to the generated dimsyl anion. The resulting mixture was stirred at 80 °C for
45 minutes. After cooling to room temperature, water was carefully added and the
mixture was exiracted with ethyl acetate (20 mL). The combined organic extracts were
dried over sodium suifate and the solvent removed in vacuo. Column chromatography
of the crude product using ethyl acetate:methanol (85:5 v/v} gave the product as a

20  yelow oil. It was dissolved in a minimum amount of methanol and ethereal hydrogen
chloride was added dropwise {c precipitate the hydrochloride salt of title compound as a
yellow solid which was collected by filtration and washed with ether (71 mg, 49 %). LC-
MS: mfz = 449.3 (MH"), tz = 0.37 min, method C.

25  The Following compounds were prepared analogously:

4-(2-(2-((8-chioro-[1,2 4ltriazolo[1,5-alpyridin-2-yl)methyithio)-4-phenyl-1H-imidazol-1-
yhethyl)morpholine, LC-MS (MH"): m/z = 4586.0, tg (min, method A) =2.08



58-Methyl-2-(4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2-a]pyridine(This reaction was run at
60 C for 1 h using DIPEA as base). LC-MS: m/z = 321.2 (MR.), tR = 0. 48

2-[4-(3- -Meth (%Hé?‘n%;f) 1-methyl-1H-imidazol- 2-gl§ulfanylmethyl] -5,7- dlmé[t{lﬁ?&%%ﬁim
10imidazol[1, 2 -a]pyrimidine (This reaction was run at 60 C for 2 h using DIPEA as base). LC-MS: m/z =
380.6 (MH+), tR = 0.65 min, method A.

5,7-Dimethy1-2-(4-phenyl-1H-imidazol-2- ylsulfanylmethyl) imidazo[l 2- a]pyrimidine ~ (This reaction

was run at 70 C for 1 h using DIPEA as base). LC- M 336.3 0.54 m n method
A. 5,7-Cifdyie ‘Hﬁeﬁy%fﬁrfﬁﬁ& % BWA Tﬁ%‘,ﬂ fﬁﬂa ﬁ%mﬁ%ﬁ he, LC-MS
(MW): pifethpBrhdrpholimg). Luethed MH=0.A8z = 456.0, fR (min, method A) =2.16
205,7-Dimethy1-2-(1-methy1-4-pheny1-11-1-imidazoI-Z-yIsquanyImethy1)41,2,41triazo|o[1,5-
alpyrimidine, LC-MS (MW): m/z = 351.4, tR (min, method A) =0.58

5-Ehyl2- (L piremititHimedazati 2 yesiianymestig))is, ;Zdiﬂ:ﬁaamlp[lz&]alazﬂmhe&c MS

oL MRy LS B 2 e ey P 8B E i | N7 r DIPEATGN.

DMFICH2C12
5,7-Dimethyi-2-[1-(2-morpholin-4-yl-ethyl)-4-phenyl-1H-imidazol-2-ylsuifanyimethyl]-
[1,2,4}triazolo[1,5-a]pyrimidine, LC-MS (MH"): m/z = 450.6, tz (min, method A) =0.55

10

1-{2-{2-(5,7-Dimethyi-[1,2,4]triazolo[1,5-a]pyrimidin-2-yimethylsulfanyl)-4-phenyl-
imidazol-1-yl}-ethyl}-3-methyl-imidazolidin-2-one, LC-MS (MH"): m/z = 463.8, tz (min,
method A) =0.66 |

15 4-(2-(2-((8-methyl-[1,2,4]triazolo[1,5-a]pyridin-2-yl)methylthio}-4-phenyl-1H-imidazol-1-
ylhethyl)morpholine, LC-MS (MH™): m/z = 417.5, fz (min, method A) = 2.26

4-(2-(2~((5-methyi-[1,2,4]triazolo[1,5-a]pyridin-2-yl)methyithio)-4-phenyl-1H-imidazol-1-
yhethylmorpholine, LC-MS (MH"): m/z = 417.5, tz (min, method A) = 2.22

20
4-(2-(2-(2-(5,7-dimethyl-[1,2 4]triazolo[1,5-a]pyridin-2-yhethyh-4-phenyl-1H-imidazol-1-
yl)ethyl)morpholine, LC-MS (MH*): m/z = 431.8, tz (min, method A} = 2.26

2-(2-(1-ethyl-4-phenyl-1H-imidazol-2-ylethyl)-5,7-dimethyl-[1,2,4}triazoio[1,5-alpyridine,
25  LC-MS (MH"): miz= 346.4, tr (min, method A) = 2.5

5,7-dimethyl-2-(2-(4-phenyl-1-propyl-1H-imidazol-2-yl)ethyi)-[1,2,4]triazolo{ 1,5~
alpyridine, LC-MS (MH"): m/z = 360.5, tz (min, method A) = 2.53

30 2-[2-(1-Isobutyi-4-phenyl-1H-imidazol-2-yi}-ethyl]-5-methyl-[1,2,4]triazolo[1,5-a]pyridine,
LC-MS (MH"): m/z = 360.5, fr (min, method A) = 0.88



msa, Et,N,r--- x = OH CH2CI21, X = OMs A solution of methanesulfonyl chloride (0.149 g, 0.13 mmol)
in dichloromethane (2 mL) 5 was added to a solution of pyrazolo[1,5-a]pyridin-2-yl-methanol (0.148 g,
0.1 mmol)‘gﬁhzﬁqg/ﬂ"?%f%ine (0.303 g, 0.3 mmol) ir&3 ichloromethane (3 m@cﬁ? WERAE N2. Atter
the addition was complete, the mixture was stirred at -10 C for 1 h. Ice water (10 mL) was added, and
the organic layer was separated, dried over sodium sulfate, filtered and concentrated under vacuum to

give mejhianesuignsREd-praraleld. prideyiilin-gs-d@yipweiytieater asayelionw|eibwhich was used
for the next step without further purification. A solution of this material (0.22 g, 0.1 mmol) in dry
dichlorgstAdine (> FiM SvidE da 8 25 a 3R o fr SISO dheRH- { B-dihydro-imidazole-2-thione
(0.190 g, 0.1 mmol) and DIPEA (0.303 g, 0.3 mmol) in dry DMF (3 mL) at -10 C under N2. The mixture
was stirred at O C for 2 hours, and was then concentrated under reduced 15 pressure, The residue

was purlfiMeBy hisfritdrive Prisishy - ke arieldorrplniditse Wl ey RIS -RISaz81 1

(M), tR 711240 Minideibpgif2EamenRie-MsS (MH™): miz = 430.5, fz (min, method A) = 0.99
2-(1-Benzyl-4-phenyl-1H-imidazol-2-ylmethylsulfany1)-5,7-dimethyl- 20[1,2,4]triazolo[1,5-a]pyridine
)*-S N--N Toasolutionof5,7-dimethy1-2-(4-phenyl-1H-imidazol-2-ylmethylsulfanyl)-

[1,2,41tsjapalok). 5-gnpridingn (A5 [ pRRaaimmaD rop M 1A SitiaAuRs geldesipnzyl bromide (5.4
pL, 0.045 mmol) and potassium carbonate (9,3 mg, 0.067 mmo# and the
r

2000/143 828R SualYEETEs bory L{M'd* iRFE WS %\V@rﬂ%ﬁﬁ%‘? 78 € Oiftatiles were

evaporated and the residue was purified by preparative LC-MS to yield the title compound. LC-MS:

m/z = 426.3 (MW), tR = 1.06 min, methad A. 5 The following compaoynds of the invention were
pr’%areévgﬁél'ﬁg%}bg!y?ﬁlk’(ﬁﬁ?ﬂa}bld&ﬁﬁﬁ JBhkafiTPﬁﬂr#é{ %9lféé£he§ﬁrh)§£hyl]-5,7-dimethyl-

[1,2,4]triazolo[1,5-alpyrimidine, LC-MS (MH"): m/z = 430.6, fr (min, method A) =0.46

2-[2-(1-Isobutyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-5,7-dimethyl-[1,2,4]triazolo[1,5-
alpyrimidine, LC-MS (MH"): m/z = 375.5, fr (min, method A) =0.8

15
2-[2-(1-1sopropyl-4-phenyl-1H-imidazol-2-yl)-ethyl}-5,7-dimethyl-[1,2 4]triazolof1,5-
alpyrimidine, LC-MS (MH"): m/z = 361.5, fr (min, method A) =0.7

1 -(2—{2~[2-—(5,7~Dimethyl-[1 2 4ltriazolof1,5-a]pyrimidin-2-yl)-ethyl]-4-phenyl-imidazol-1-
20  yll-ethyl)-3-methyl-imidazolidin-2-one, LC-MS (MH"): m/z = 445.5, {z (min, method A)
=0.61

5,7-Dimethyl-2-{2-[1-(2-morpholin-4-yl-ethyl)-4-phenyl-1H-imidazoi-2-yl]-ethyl}-

[1,2,4]triazolo[1,5-a]pyrimidine, LC-MS (MH"): m/z = 432.5, ir (min, method A) =0.44
25

5,7-Dimethyl-2-[2-(4-phenyl-1-propyl-1H-imidazol-2-yl}-ethyl]-{1,2,4]triazoio[1,5-

aJpyrimidine, LC-MS (MH"): m/z = 361.5, tr (min, method A) =0.71



[1,2,4]triazolo[1,5-a]pyridine. LC-MS: m/z = 460.7 (MW), tR = 1.16 min, method A.
5,7-Dimethy1-2-(4-phenyl-1-propyl-1H-imidazol-2-ylsulfanylmethylyimidazg[1,2-a] 10 pyrimidine.
LC-MS: m Qy}gg{%{ﬁﬁ?/yw, tR = 0.80 min, method A, 2-(1-Isopropyl 4 y[:’tmléooss/ 50134
phenyl-1H-imidazol-2-ylsulfanylmethyl)-5,7-dimethyl-imidazo[1,2-a] pyrimidine. LC-MS: m/z = 378.6
(MH+), tR = 0.78 min, method A. '
2-(1-Cyglgxgmﬁpgrgethyl-4-phenyl-lH-imidazol-2-y|suIfanylmethyl)-5,7-dimethylimidazo[1,2-a]pyrimidin
e. LC-MS: m/z = 390.4 MVl}%;itR = 0.83 min, method A. 155 7_-Djmet?t}:l_l-z-gl-(?;-methyl-butyl) 4
phenyl-iraAsidRipefelitaFiidymathldophemyiirmidaact-teimiovlaos.6 (Mw), (R =
0.99 minnmgtﬂgg &_%gﬁﬁi@jmthyl-imidazo[l,2-a]pyrimidin-2-y|methy|su|fanyl) 4
phenyl-imidazol-1-y11- acetamide. LC-MS: m/z = 393.5 (M1-14), tR = 0.52 min, method A.
5,7-Dimethy1-214-pheny1-1-(tetrahydro-pyran-4-y|methyl)-%4—|-imidazol-2-y|su|fanyl-
20methyl]-imidazo[1,2-a]pyrimidine. LC-MS: m/z = 434.6 M)MT\\tR = 0.77 min, method A.
[2-(5,7-Dimethyl1[1,2,41triazolo[1,5-ajpyridin-2-ylsul ethyl) 4 phenyl-imjdazol-1-y1ljacetonitrile.
N

LC-MS: m/z = 375.2 (MH+}PtR = 070 min, method 5B N

2-(1-Isopfpyliphemsi- L8 idFéth(’)l-_Z{Iinét sulfany1)°5.7-digethyd[1 W pyridine.
N _#

25, 7-dimethyl-

LC-MS: m/z = 378:5(MW), tR = 0.£9 mik; odA.  THF
252-(1-Cyclopropylmethyl-4-phenyl-1H-imidazol-2-ylmethylsulfany

[1,2,4]triazolo[1,5-a]pyridine. LC-MS: m/z = 390.5.(MW), tR = 0.85 mj ethod A, . .

24 -(5,;\-Dim Fﬁ)ﬂfll{’?é,4i’ﬂﬁgzc§’r’c?ﬁ,59g]]8§ﬁ| -z‘ﬁﬁifgu\l?\gﬁﬁm?&w&ﬂyl}}ﬁ’e?ﬂ%‘? Jdnjdazol1.2-
yll-aceigmitieidiceMSarotheRdd.(b00WgiR A B.Fimuih, anethod-Aichioroethane (16 mL) and
[2-(5,7-Dimethyl-imidazq[1,2-alpyrimidin-2:yimethylsulfanyl) 4 phenyl-imidazol-1-y11- 30 acetgnitrile.
LML 2985 (FHRRIE 5 GuSHi Brooiu e-  To * B HiiRlRE qide Soded 78"

2-(1-BedydaBipheolbl416linmidaznledy |0l BEY methy? )38, oot hehdnidabke fiyphakphined(8d8LC-MS:
m/z = 426.2#%&9@5 = 8 m.inl, methodf. W 2009/15_2(?250PCT/D E%OOQ{OEJ?l% 60 cated
2-[1-(4-51%0 o-be ?JM- %H{ﬁ&’ﬁ%rﬁ%ﬁ %gl-\%'-y sauI%'rrlnypmert}hy"f)]gﬁ-dimgtm/fl(mu?azoeﬁ,B-g]tpyrimidine
- UC-MSitri0="466b (MIb)r tising . dgmiiroweetbadyithadiker. Evaporation of volatiles afforded
T S TR A R b e

5,7-Dimethy belg (2ynsailjsh 01976 \djedhihdwase npédlWiinodbgotiBeation.
ylsulfanylmethylFimidazo[1,2-a]pyrimidine CI---t 7\ H NNVO

A solution of 1-methyi-4-phenyl-1H-imidazole-2-carbaldehyde (109 mg, 0.585 mmol) in
15 dry THF was added to (5,7-dimethyl-imidazo[1,2-a]pyrimidin-2-ylmethyl)-triphenyl-
phosphonium chloride (536 mg, 0.585 mmol) under argon and 1,8-diazabicyclo
[5.4.0Jundec-7-ene (87.5 yl., 0.585 mmol) was added. The reaction mixture was stirred
at room temperature for 3 days after which it was evaporated onto Celite®. Silica gel
chromatography (gradient elution; A:B 0:100 — 100:0, where A is 10 % methanol in
20 ethyl acetate and B is heptane) afforded a mixture of the title compound and the
phosphonium starting material. This mixture was dissolved in dry THF and was re-
submitted to the reaction conditions using 120 mg of aldehyde and 90 ul of
diazabicycio[5.4.0lundec-7-ene with an overnight reaction time at room temperature.
Chromatography using the conditions above afforded the title compound (35 mg, 18%})
25 as a brown solid. LC-MS: m/z = 329.8 (MH"), tr = 0.36 min, method C.

The Following compounds were prepared analogously:

8-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl}-vinyl}-[1,2 4]triazolo[ 1,5-a]pyridine



--,.JONLLT'S /IMel *----- "-2."-N 10A solution of methyl lithium in ether (1.60 M, 0.205 mL, 0.328
mmol) was added dropwise to dimethyl sulfoxide (2.00 mL, 28.2 mmol) an%t{{] ixture left to stir for
40 minuteS'&t P8 ¥iiberature. A solution of 5,7fé;§'methy1-2-(4-pheny1- %ﬁ%&@%@%gﬁ
ylsulfanylmethyl)-imidazo[1,2-alpyrimidine (0.100 g, 0.298 mmol) and N-(2- chloroethyl)morpholine
(0.0666 g, 0.358 mmol) in dimethyl sulfoxide was added 15 dropwise to the generated dimsyl anion.
The resulting mixture was stirred at 80 C for 45 minutes. After cooling to room temperature, water was

carefully added and the mixture was extracted with ethyl acetat Q . Th bined qrganic
extracé\‘/M?QHIll"gd[%'iﬂéF@ggﬂYh“éﬁrﬁﬁfMéﬂ TR0, "Ygr?@v%ﬁi hi%giﬁ?@fﬂﬁg@ﬁmﬁ%%graphy of
the crude product using ethyl acetate:methanol (95:5 v/v) gave the product as a 20 yellow oil. It was
dissolved_in a mini amount of methano .ethereal hydroge loride. wa ed dropwise to
precipitétg'ﬁf@ﬁ%ﬂj%mgﬁag@%ﬁ?%ﬁf@@&ﬁlbﬁﬁﬁ‘Q@é@gfgﬁvﬁg“tyécﬁﬂ%@ﬁg ed by filtration
ang wagheghitiz ether (71 mg, 49 (1/0). LC-MS: m/z = 449.3 (MW), tR = 0.37 min, method C. 25 The
Following compounds were prepared analogously:
4-(2-(2-((8-chloro-[1,2,41triazolo[1,5-a]pyridin-2-yl)methylthio)-4-phenyl-1H-imidazol-1-

y1)ethyBraaipheting. 2-C MSridii-tnzherB61 Bi-iidaol 1D athoieyN)-F12208t\eblo]1,5-
2009/152825PCT/D1(2009/050134 61

4-(2-(2-3Xt816-j 1,2, 4]triazolo[1,5-alpyridin-2-yl)methylthio)-4-phenyl-1H-imidazol-1-
yhethyl)morpholine, LC-MS (M1-1+): m/z = 456.0, tR (min, method A) =2.16

52-(1-Isphuty1-4-phenyl-1H-imidazo)-2-ylsulfan hyl)-5,7-dimethy141 2 4]trjazala[1,5- a]pyrimidine,
L Clhas DAL S48 £t ek A0 a1 AT zolor S e RS
5,7-Dimethy1-2-[1-(2-morpholin-4-yl-ethyl)-4-phenyl-1H-imidazol-2-ylsulfanylmethyll[1,2,4]triazolo[1,5-
alpyrimidine, .LC- +): m/z = 450.6, tR (min, metho ~0.55 .
1-(212-gﬁﬂW%Wr%gﬁfﬂheﬁ%[%%ﬁ[%%fﬁﬁ%ﬁ%&ﬁ@‘&@ﬁl}%zﬁzﬁl’iﬂﬁ?ﬂ?ﬁ[&a%l-1-y|kethyl}-s
-methyldipiganddigie-2-one, LC-MS (MH+): m/z = 463.6, tR (min, method A) =0.66
154-(2-(24(8-methy111,2,41triazolo[1,5-a]pyridin-2-yOmethylthio)-4-phenyl-1H-imidazol-1-
yhethyl)morpholine, LC-MS (MW): m/z = 417.5, tR (min, method A) = 2.26

15  5,7-Dimethyl-2-[2-(4-phenyl-1H-imidazol-2-yl)-vinyl]-[1,2,4]triazolo[1,5-a]pyrimidine

5,8-Dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazoi-2-yl}-vinyl}-[1,2,4]triazolo[1,5-
alpyridine

20  5-Methyl-2-[2-(4-phenyi-1H-imidazol-2-yl}-vinyl]-[1,2,4]triazolo[1,5-a]pyridine

5,8,7-Trimethyl-2-[2-(1-methyl-4-phenyi-1H-imidazol-2-yi)-vinyl]-{1.2,4]triazolo[1,5-
alpyrimidine

25  5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-vinyl}-7-phenyl-{1,2,4]triazolo[1,5-

ajpyrimidine

5-Methyl-2-{2-[4-phenyi-1-(2-piperidin-1-yl-ethyl}-1H-imidazol-2-yl]-vinyi}-
[1,2,4]triazolo{1,5-a]pyridine '



4-(2-(2-((5-methy1-[1,2,4]triazolo[1,5-alpyridin-2-yOmethylthio)-4-pheny1-1H-imidazol-1-
yl)ethyl)morpholine, LC-MS (MW): m/z = 417.5, tR (min, method A) = 2.22 20

4-(2-(2-(2- 9-289?{&??\%511,2,4]triazo|o[1,5-a]pyridi8- -ypethyl)-4-phenyl-1IE|9WW/£50134
ypethyl)morpholine, LC-MS (MW): m/z = 431.6, tR(Mmin, method A) = 2.26
2-(2-(1-ethy1-4-phenyl-1H-imidazol-2-ypethyl)-5,7-dimethy111,2,4]triazolo[1,5-a]pyridine, 25LC-MS
(MW): ngfgamifie.-40tR (min, method A) = 2.5
5,7-dimethy1-2-(2-(4-phenyl-1-propyl-1H-imidazol-2-ypethyl)11,2 4]triazolo[1,5- alpyridine, LC-MS
(M1-1+ﬁﬂf/9“—“§@’fb¥%ﬁd2(%ﬁﬂmmﬁbﬁﬂﬁgrﬂﬁ Hpje! 28bstryfiimiseseldse134 62 242-(1
-Isopropifidheae H-imidazol-2-y1)-ethyl]-5-methyl-[1,2,41triazolo11 ,5- a]pyridine, LC-MS (MW):
m/z = 346.4, tR (min, method A) = 0.79

1-Methy1-3-(2-{212-(5-methy141,2 4]triazolo[1,5-a]pyridin-211)-ethyl]-4-phenyl-imidazol-
51-y1}-ethyl)-i fide idin-2;0ne \.C-MS (MWwmézc= 430.5, tRI(Min methﬁd\P\i 0,99

tethy1-2-{2[4-phenyl-1-(2-piperidin-1-yl-ethyl)=-H4-imidazol-2-ylkethyl}
[1,2,4]triazolo[1,5-a]pyrimidine, LC-MS (MW): m/z = 430.6, tR (min, method A) =0.46 ]
24@(1-|§@@@qhmpﬁéﬁytrmnﬁnﬁiaﬁm82&m iy 25( 1 -Enpibtryiphonyria-ifezobioyhintail,
LC-MS mw&mzfaigmi@r@w@em@g A\b303 Aol in ethanol (4 mL) was added 10%
242-(1-Isopropy1-4-phenyl-1H-imidazol-2-y1)-ethyl]-5,7-dimethy141,2, ;trla_zolo[l,S-apyrlmld_lne,
LC-MS pralggtigiz en3earBofR (EnfAgmahbanallvogy catalytic amount of acid e.g. trifluoracetic
1-(2-{21gs(@, ¢4 m@t%%?%ﬂﬁ@{%%g&@saéﬂ{%%%mie@ RRESIGNMARE Bd reaction
20ylyethyl)-3-methyl-imidazolidin-2-one, LC-MS (MW): m/z = 445.5, tR (min, method A) =0.61
5,7-Diméafy kep andernitpRENSSRORERN P 4 HEIgen 1 PNRTigR ML) 1 $tskng: ) Filtration and

[LidAriazgiethasalBydeisting bitoMed M/ itd/gomhitiRe {3 61y Me9dLD-Fib4hip = 332.3
(MH"), tz = 0.37 min, method A.

5-Methyl-2<{2-}4 (3-Ppertin-1-yl- -1H-imidaze
[1,2,4]tri§ , (MW) emizar 429. @

The Following compounds were prepared analogously:

15 8-Methyl-2-[2-(1-methyl-4-phenyl-1 H-imidazolmzyl)-ethy[]-[? .2, 4]triazolo[1,5-a]pyridine,
LC-MS (MH+): m/z = 318.4, tR (min, method A) = 2.2

5-Methyl-2-[2-(1-methyi-4-phenyl-1H-imidazol-2-yl)-ethyi}-[1,2.4]triazolo[1,5-a]pyridine,
LC-MS (MH+): m/z = 318.4, IR (min, method A) = 2.44

20
5,7-dimethyl-2-(2-(1-methyl-4-phenyl-1H-imidazol-2-ylethyi)-[1,2,4]triazolo[1,5-
ajpyridine, LC-MS (MH+): m/z = 332.4, tR (min, method A) = 2.57

8,8-dimethyl-2-{2-{1-methyl-4-phenyi-1H-imidazol-2-yl)ethyi)-[1,2,4]triazolo[1,5-
25  alpyridine, LC-MS (MH+): m/z = 3324, tR (min, method A) = 2.65

5,7-dimethyl-2-(2-(4-phenyl-1H-imidazol-2-yhethyl)-[1 ,2,4]triazoio[1 ,5-a]pyridine LC-
MS (MH+): m/z = 318.4, tR (min, method A) = 2.61



5,7-Dimethy1-242-(4-pheny1-1-propyl-1H-imidazol-2-y1)-ethylH1,2,4]triazolo[1 ,5- ajpyrimidine, LC-MS
(MW): m/z = 361.5, tR (min, method A) =0.71 WO 2009/152825PCT/D1(2009/050134 63 Example
Example 9‘Y&ﬁ%€3%',if-2l§% ethy1-2-RE)-2-(1-methyl-%eohenyl-1H-imidazoI-2llziflfw)/m%ﬂj)-9 /050134
imidazo[1,2-4-pyrimidine 5 A microwave vial was charged with
2-chloromethy1-5,7-dimethyl-imidazo[1,2- a]pyrimidine hydrochloride (500 mg, 2.15 mmol), and
1,2-dichiorqsthaie {18 o anetRyeanpiaR LN daceIa YnectmiviLre 2T s srbriuse was added
1,8- diazabic_yc_lo_[S.4££ndec-7-ene (0.350 mL, 2.34 mmol) and triphenylphosphine (848 mg, 3.23

mmol). HRYRBIdE 'M&Wé%%%r@@é&aﬁ@ {RimReieR4y h:eﬁt_@a 10 at 140 C for 1 hour

using a microwave synthesizer. Evaporation of volatiles afforded crude

(5,7-dimethyl-imidazo[1,2-a]pyrimidin-2-ylmethyp-triphenyl-phosphonium chloride as a dark grey solid
(2.976 & (IERAUBE G AT HRHRAE DL 2B L2 A MBE0Io 1,8 2 pyrimicine, LC:

1-methmg-gh9n¥szimi®@1@-aacgfmlm 6&5)9- mg,70.585 mmol) in 15 dry THF was added to
(5,7-dimethyl-imidazo[1,2-a]pyrimidin-2-ylmethyl)-triphenylphosphonium chloride (536 mg, 0.585
mmol) under argon and 1,8-diazabicyclo [5.4.0]Jundec-7-ene (87.5 pL, 0.585 mmol) was added. The
reactiorgBLLiRNGE Bpeq-aideynigmeryatireifoiid £stys-gfiestmhigh 2 Whdexsipraed onto Celite0.
Silica gel chromatography (gradient elutign; A:B Q:100 100:0, where A is 10 % methanol in 20 ethyl
acetateadﬁbﬂr@‘%emé%ﬁﬁg é%ﬁf@e%ﬁlx%ﬁ%%’f E%e%[ﬁ‘['l% 589?58&:1% é’r?g'? e phosphonium starting
material. This mixture was dissolved in dry THF and was resubmitted to the reaction conditions using
120 mg of aldehyde and 90 pl of djazahicyclg[5.4.0lundec-7-epe with gn overnight reactiqn time at
o temBERRPE ERRRBY EH HGRCine ORI, e O LA BB (35 m,
18%) Zimﬂa)bmmn:sgm._«l.,qmimIm{&&&.&XMWﬁ tR = 0.36 min, method C. The Following
compounds were prepared analogously: WO 2009/152825PCT/01(2009/050134 64
5-Methyl-2-[2-(1-methy1-4-phenyl-1H-imidazol-2-y1)-viny11-[1,2,4]triazolo[1,5-a]pyridine
5,7-dimathyL RitRethynetn (4 -phethyl-4.0Hsrigiaz pl-Rrivoy 2)40. 2 A2 atol ufe Asapyrisine
6,8-dimethy1-2-(2-(1-methyl-4-phenyl-1H-imidazol-2-yOviny1)11,2,4]tria [1,5- a]pyridine
105,7-d wéﬁ“é@éﬂén%)r i @%@il@fﬂf:ﬁ%@’?& Ié yridine
15
5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl}-7-phenyl-[ 1,2 4]iriazolo[1,5-

ajpyrimidine, LC-MS (MH+): m/z = 395.5, IR (min, method A)=0.8

5-Methyl-2-{2-[4-phenyl-1-(2-piperidin-1-yl-ethyl)- 1H-imidazol-2-yl]-ethyl}-
20 [1,24]triazolo[1,5-alpyridine, LC-MS (MH+): m/z = 415.6, tR (min, method A) = 0.5



5,7-Dimethy1-2-[2-(1-methy1-4-phenyl-1H-imidazol-2-y1)-viny1]-[1,2,4]triazolo[1,5- a]pyrimidine
155,7- Dlmethyl 2-[2-(4-phenyl-1H-imidazol-2-y1)-viny1]-[1,2,41triazolo[1,

5,8- Dlmethy? 59?311(3 %ﬁsethyl 4-phenyl-1H-imidaz 72-y1) viny1lH1,2 4]tr|a§géll(ll)%%m%}p§erﬁ“ne
205-Methyl-2-[2-(4-phenyl-1H-imidazol-2-y1)-viny1]-[1,2,4]triazolo[1,5-a]pyridine
5,6,7-Trimethy1-2-[2-(1-methyl 4 phenyl-1H-imidazol-2-y1)-viny1]-[1,2,4]triazolo[1,5- a]pyrlmldlne
255-Methwamgié-imethyl-4-phenyl-1H-imidazol-2-y1)-vinyll-7-pheny141,2,4]triazolo[1,5-
a]pyrimidine 5- Meth -1- eridin-1- m|d -2- yll-
R A e S LR B A AL R SRR
5,7-Dinfatlaya1giEx6loreSiulpdmeieny|-1H-imidazol-2-y1)-ethyl]-imidazo[1,2- a]pyrlmldlne Toa
solution of trans-5,7-dimethy1-2-[(E)-2-(1-methyl-4-phenyl- 1H imidazol-2-y1)-vinyl]-
imidazo[1,2-a]pyrimidine (13.0 mg, 0.0395 mmol) in ethanol ,(,4 mL) was added 10% palladium on
carbon (9 mg). optionally, a catalytic amount of acid e.qg. tr rlubfagetlc acid, can be added. A current of
hydrogen gas was bubbled through, and the reactio kébt urftler an atmg@sphere of hydrogen
overnight with stirring. Flltratlon and 0 evap ratlon latiles afforded th title com ou\mnyb(Q 8 mg,

75%). LC-Ms: g :;;p +)f , method A TheEollowj

prepared
analogously: ~n-N NN~
158-Methyl-2-[2-(1-methy1-4- phenyl 1H |m|d zol-2-yl)-ethy1141,2 4]triazolo[1,5-a]pyridine, LC-MS

(M e+t)h§//|%l /2% é ?1?n4e hy I%‘ réﬁqy‘%lﬂfﬂ %ﬁ)éi}’dgzzo g\ i e%h%}l’]rﬁzglgﬁriaz%‘gﬂagmfp}ﬁdg ECF:Mgg (MH+):
m/z = 3mummmpmmytmm$pmg41 80 g, 6.87 mmol) in acetonitrile 150 mL was heated at
reflux for 12 h. The solvents were removed in vacuo and the residue slurried in ether,
fitered and dried to vyield (5,8-Dimethyi-[1,2,4]iriazolo[1,5-alpyrazin-2-ylmethyl)-
triphenyl-phosphonium; chloride as an off white solid (2.412 g, 74.9%). LC-MS: m/z =
10 423.2 (M-Cli+), iR = 0.86 min, method A.
A solution of 1-methyl-4-phenyl-1H-imidazole-2-carbaldehyde (220 mg, 1.18 mmol} in
dry THF was added to (5,8-Dimethyl-[1,2,4]triazolo[1,5-a]pyrazin-2-yimethyl)-triphenyl-
phosphonium; chioride (500 mg, 1.18 mmol) under argon and 1,8-diazabicyclo
[5.4.0lundec-7-ene (176 ul, 1.18 mmol) was added. The reaction mixture was stirred at
15 room temperature for 2 h after which it was evaporated onto silica gel (2 g). Silica gel
chromatography (gradient elution; A:B 50:50 ~» 100:0, where A is ethyl acetate and B
is heptane) afforded the title compound (334 mg, 79%) as an off white solid. LC-MS:
miz = 331.4 (MH"), tz = 0.65 min, method A.

20  The Following compounds were prepared analogously and were used for the

preparation of final compounds without prior purification or characterization:

trans-1-{2-[2-(5,7-Dimethyi-[1,2,4]triazoio[1,5-alpyrimidin-2-yi}-vinyl}-4-phenyl-imidazol-
1-yl}-propan-2-ol '

25  trans-(S)-1-{2-[2-(5,7-Dimethyl-[1,2,4]triazolo[1,5-a]pyrimidin-2-yi}-vinyl]-4-phenyl-
imidazol-1-yt}-propan-2-ol
trans-8-methoxy-5-methyl-2-(2-(1-methyl-4-phenyl-1H-imidazol-2-yljvinyl)-
[1,2,4]triazolo]1,5-a]pyridine |



20 5,7-dimethy1-2-(2-(1-methy1-4-phenyl-1H-imidazol-2-ypethyl)11,2,41triazolo[1,5- a]pyridine,
LC-MS (MH+): m/z = 332.4, tR (min, method A) = 2.57

6,8-dimeth§7 -f%?fﬁgﬁ?éthyl-mphenyl-1H-imidaz gGZ-ypethyI)ll,2,4]tria28f6ﬁl,)§-z%9/3f8§/?l4dine,
LC-MS (MH+): m/z = 332.4, tR (min, method A) = 2.65
5,7-dimethy1-2-(2-(4-phenyl.1H-imidazol-2-ypethyl)-[1,2,4]triazolo[1,5-a]pyridine LC-MS (MH+): m/z =

318.4, t4Au0, metmgiﬁkz-[%-@é;, NhAR9(15 282RR4zDIBHCZ QAN ARAARAED)-vinyl]-4-phenyi-
5,7-Dimethy1-2-[2-(1-methy1-4-phenyl-1H-imidazol-2-y1)-ethyll-[1,2,4]triazolo[1,5- alpyrimidine,
LC-MS ¥WiFRZ0In 3-853P2 R -Ghin, method A) = 0.57

5,7-DimgHps-@4Rd b pheny i-tddidazmetnyliatmikBzdi14tiaemollL [9-a]nyriagings, 5C-5 MS (MH+):
m/z = 319.4, tR (min, method A) = 0.57
5,8-DinfAIRIR - (1-methy1-4-phenyl-1H-imidazol-2-y1)-ethyl]-[1,2,4]triazolo[1,5- a]pyridine, LC-MS

(MBl+): Péhs-33242108 (Mo &) Atlalblo[1,5-alpyrimidin-2-yl)-vinyl]-4-phenyi-imidazol-
105-Methyl-212-(4-phenyl-1H-imidazol-2-y1)-ethyl]-[1,2,4]triazolo[1,5-a]pyridine, LC-MS (MH+): m/z =
304.4, tik Yhie; RS #RPay % 0l |

5,6, 7-TriragiydL by HE -metl-A-phenyhdityindidarsid-y H-etisdiddl.- 2. 4kyiaingip[ 1,5- alpyrimidine,
LC-MS MH+i: m/z = 347.4, tR (min, method A) = 0.63 15

5-Meth;ﬂ122[§ (HerRiohy AINERYHI® imidazol-2-y1)-ethyl]-7-pheny111,2,4]triazolo[1,5- a]pyrimidine,
LC-MS {Mb)5 M&tm398[2, (tRrtsiRymegiash() #0ididazol-2-y)-vinyl]-7-propyl-

5-Methy1-2- 2-[4-pheny1—1-(2-prjf§),e,ridin-l-yl-ethyl)-lH-imidazol-2-y1FethyII-

202,41 40RO Y APNEMIERFS (MH+): m/z = 415.6, tR (min, method A) = 0.5 WO
2009/1528RBFOEHEXZ00NHRBNISA- L (Exaathlg-4 Iphenyl-1H-imidazol-2-y!)-vinyl]-

[1,2,4]triazolof1,5-c]pyrimidine
trans-7-sopropyl-5-methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yi}-vinyi]-
[1,2,4]triazolo[1,5-alpyrimidine

15  trans-2-{2-[4-(2,4-Difluoro-phenyl)-1-methyl- 1H-imidazol-2-yl]-vinyl}-5,7-dimethyl-
[1,2,41triazolo[1,5-a]pyrimidine
trans-7-Methoxy-5,8-dimethyi-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-vinyi]-
[1,2 4}triazolo]1,5-clpyrimidine
trans-5,8-Dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-vinyl}-[1,2,4]triazolo[1,5-

20 c]pyrimidine
trans-2-{2-[4-(2-Methoxy-phenyl}-1-methyl-1H-imidazol-2-yi]-vinyl}-5,7-dimethyl-
[1,2.4]triazolo[1,5-a]pyrimidine
trans-{5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yi}-vinyl}-{1,2 4]triazolof1,5-
alpyrimidin-7-yl}-methanol

25  irans-8-Ethyl-5-methyl-2-[2-(1-methyl-4-phenyi-1H-imidazoi-2-yl)-vinyl]-
[1,2.4]triazolo[1,5-a]pyridine
trans-5,8-Dimethoxy-2-[2-(1-methyl-4-phenyi-1H-imidazol-2-yi}-vinyl]-
[1,2,4]triazolo[1,5-a]pyridine



trans- 5,8-Dimethy1-2-[(E)-2-(1-methyl-4-phenyl-1H-imidazol-2-y1)-vinyl]- [1,2,4]triazolo[1,5-a]pyrazine
5A solution of 2-chloromethy1-5,8-dimethyl-[1,2,4]triazolo[1,5-a]pyrazine (1.351 g, 6.87 mmol) and
triphenylph‘g%’l‘tl?élﬁ%b g, 6.87 mmol) in acetonit 59 150 mL was heated 2t TERR18°IUH. The
solvents were removed in vacua and the residue slurried in ether, filtered and dried to yield '
(5,8-Dimethy1[1,2,4]triazolo[1,5-a]pyrazin-2-ylmethyl)- triphenyl-phosphonium; chloride as an off white
solid (2 ghtgrfiplét£90). LC-MS: m/z = 10423.2 GM-C11+), tR = 0.86 min, method A. A solution of
1-methyl-4-phenyl-1H-imidazole-2-carbaldehyde (220 mg, 1.18 mmol) in dry THF was added to
(5.8-Di AU R Be S S kG RS SRR U2 CHE B Bdebrmg, 1,18
mmol) lg]ggrrgigw and 1,8-diazabicyclo [5.4.0Jundec-7-ene (176 pL, 1.18 mmol) was added. The
reaction mixture was stirred at 15room temperature for 2 h after which it was evaporated onto silica gel
(2 g). Silica gel chromatography (gradient elution; A:B 50:50 100:@, where A is ethyl acetate and B is
heptane) affordg e title compagund (33411§7-#3%6) as an off ywhite solid. LC-M§: m/z = 331.4
(MI-1+), tR=Q in\meghtA~20 ThetF@liswing gompqungds.yfere arepared ah logously and were
@ ,Lpalrjaﬁjpoundﬁtmaout priification or chijgat ?ﬁtion:
5,7-Dimethy141,2 4]triazolo[1,5-alpyrimidin~2471)-vinylj-4-phenyl-imidazol1-y1}-propan-2-
ol 25trans-(S)-1-{212-(5,7-Dimethy141 ,2 4]triazolo[1,5-a]pyrimidin-2-yl)-vinyl] 4 phenyl-
trafs-8-Aetuniich methyreh 25 8-dietbyivd- pHER ) 1H -medaplod-2HEwimyl H fink] dkdb2 efbvibydlpyridine
WO 20091152 T/DIC200 0134 .
rans (AR b1 @ TINRERS 10 T QTS AR SRS SRk e RaRgR throush 2
imidazoHige®panigiolious-flow Hydrogenation Reactor (ThalesNano) at a flow rate of 1
trans-8-flyoro-2-(2-(1-methy1-4-phenyl1-11-1-imj 1-2-Aviny1) triazolo[1.5- alpyridi
Strans-1- @QS%"‘B}%@@};[&T@EA tr%éz%ﬁé[Q%-a p?/ﬁsr)n/?di%é@l)%lqﬁ-%ﬁn@tﬁni%ﬁzéﬂqé}%al
1-yly2-netiyybarpanc?-866@narki Ethipes- oie thydid42{ Lpmesisyt el - hemdr i Hisimiofa dob- 2rplgtiieg] -
LAz alolL Sr el ImIdING o ind (178 mg, 51%). LC-MS: mifz = 333.2 (MH"), fr = 0.57 min,

method A.

The Following compounds were prepared analogously:

15 5,8-Dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-imidazo[1,2-c]pyrimidine,
LC-MS: m/z = 333.2 (MH"), tr = 0.67 min, method E.

1-{2-[2-(5,7-Dimethyi-[1,2 4]triazolo[1,5-alpyrimidin-2-yl)-ethyl]-4-phenyl-imidazoi-1-yl}-
propan-2-ol, LC-MS: m/z = 377 .4 (MH"), tr = 0.58 min, method A.

20
(8)-1-4{2-[2-(5,7-Dimethyl-[1,2 4]triazolo[1,5-alpyrimidin-2-yi)-ethyl}-4-phenyi-imidazol-1-
yl}-propan-2-ol, LC-MS: m/z = 377.4 (MH"), tz = 0.58 min, method A.

(R)-1-{2-[2-(5,7-Dimethyl-[1,2 4]triazolo[1,5-a]pyrimidin-2-yl)-ethyl]-4-phenyl-imidazol-1-
25  yl}-propan-2-ol, LC-MS: m/z = 377.4 (MH"), tz = 0.59 min, method A.

1-{2-[2-(5,7-Dimethyl-[1,2,4}triazolo[1,5-a]pyrimidin-2-yl}-ethyl]-4-phenyl-imidazoi-1-yl}-
2-methyl-propan-2-ol, LC-MS: m/z = 391.8 (MH"), fr = 0.64 min, method A.



trans-5-Methyl-2-[2-(1-methy1-4-phenyl-1H-imidazol-2-y1)-vinyl]-7-propy1-
10[1,2 4]tr|azolo 1 5 aI r|m|d|ne

trans-7-Metrd - 1 2-[2-(1-methy1-4- phen)fIOlH -imidazol-2-y1)- V|n§
[1,2 4]tr|azolo[1 5- c]pyrlmldlne
trans-7-lsopropyl-5-methyl-242-(1-methyl-4-phenyl-1H-imidazol-2-y1)-vinyly

[1,2,4]tpzolehd, fénﬁ@mwuze(z 1-methyl-4-phenyl-1H-imidazol-2-yl)ethyl)-[1,2,4]triazolof1,5-
15trans-2-{214-( 4 D|quor n 1)-1-meth I 1H-imidazol-2- nyvmylé 5,7-dimethyl-
é’ i

[1,2, 41PN G - dfay M f*MMFB NECE AR lo) s

-methyl-4-phenyl-1H- |m|dazol 2-yl)-vinylY [1,2 4]tr|azolo[1 5- c]pyrlmldlne

trans- 58 Dlmeth 1-2-[2-(1-methyl 4 phenyl-1H- |m|da v At 0[1,5- 20c]pyrimidine
trans-247] & xﬁﬁﬂ%ﬁ%ﬁ%ﬁeﬁé‘ﬂﬂi ijﬁ‘ﬁﬂ i) \t/ y?%’kz %ﬂlﬁzﬁh%g] i Apy
,Z,G]trlaf,z_cmws57ﬁ}@wmlne(MH ), tz = 0.60 min, method A,
trans-{5-Methyl-2-[2-(1-methy1-4-phenyl-1H-imidazol-2-y1)-vinyl]-[1,2,41triazolo[1,5-
alpyrimidin-7-ylymethanol 25trans-8-Ethyl-5-methyl-212-(1-methyl-4-phenyl-1H-imidazol-2-y1)-vinyly
11,2 Algigmele(3-malpyrplie ransthyl- @im@hwmxﬂrmbme—mwémﬁnmlzmtmézaitingﬂ=2-yl)-vinyl]-

[1,2,4)tri zolo[l 5- a] ridine WO T/ 09/0501 9 Example 12
5,8-DinfeRYIATHdB -E(fl e%§1f2f f)ﬁegﬁ%%l-ﬁﬁé %I?%%Mylﬂf fiazolo[L,5- a]pyrazine

10  5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl}-ethyl]-7-propyl-[1,2 4}triazolo[1,5-
a]pyrimidine, LC-MS: m/z = 361.5 (MH"), fr = 0.74 min, method A.

T/DBEK2009/050134

7-Methoxy-5-methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl}-[1,2,4]triazolo[1,5-
clpyrimidine, LC-MS: m/z = 349.4 (MH"), tz = 0.63 min, method A.

15
7-Isopropyl-5-methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl}-ethyl]-
[1,2,4]triazolo[1,5-alpyrimidine, LC-MS: m/z= 361.5 (MH"), iz =0.74 min, method A.

2-{2-[4-(2,4-Difluoro-phenyl)-1-methyl-1H-imidazol-2-yl]-ethyl}-5,7 -dimethyl-
20  [1.2.4]triazolo[1,5-alpyrimidine, LC-MS: m/z = 369.4 (MH"), {r = 0.64 min, method A.

7-Methoxy-5,8-dimethyi-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyi]-
[1,2,4]triazolo[1,5-c]pyrimidine, LC-MS: m/z = 363.4 (MH"), iz = 0.78 min, method A.

25  5,8-Dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-[1,2,4]triazolo[1,5-
clpyrimidine, LC-MS: m/z = 333.4 (MH"), tz = 0.58 min, method A.

2-{2-{4-(2-Methoxy-phenyl)-1-methyl-1H-imidazol-2-yl]-ethy!}-5,7-dimethyl-

[1,2,4]triazolo[1,5-a]pyrimidine, LC-MS: m/z = 363.4 (MH"), fr = 0.62 min, method A.
30

{5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-[1,2 4]triazolo[1,5-

a)pyrimidin-7-yl}-methanol, LC-MS: m/z = 349.4 (MH*), fr = 0.47 min, method A.



5A solution of trans-5,8-dimethy1-2-[(E)-2-(1-methyl-4-phenyl-1H-imidazol-2-y1)-vinylF

imidazo[1, 2 a] ra ine (330 mg, 1.0 mmol) in methanol (50 mL) was passg g}% ﬂsgube(r)
Continuou&f enation Reactor (ThaIesN%o) at a flow rate of 1 m mlﬁﬁoug a small
cartridge of 10% Pd/C (THS01111) with an internal temperature of 25C and 1 bar of hydrogen
pressure. Evaporation of the volatiles 10afforded the title compound (178 mg, 51%). LC-MS: m/z =

333.2 (BUElA )R md T m Qrmﬁéﬂ%ﬂmﬁgﬂ@wm.@am@tquﬂn@p@mamwm@usly
155,8-Dimethy1-2-12- methyl -4-phenyl-1H-imidazql-2- 1) eth%lFﬁdazo[l ,2-C]pyrimidine, LC-MS:
miz = 3Py ) MR- MY gh/fh3 ﬁﬁa%é\q ). =R =0. 83, metho
1-{2-[2-(5,7-Dimethy141,2,41triazolo[1,5-a]pyrimidin-2-y1)-ethyl]-4-phenyl-imidazol-1-y1}- propan-2-ol,
LC-MS: m/z = 377.4 (M tR = 0.58 min, method A. 20 .

(S BBrhAtg 141 5 AR ST RAEIRRZS 34 e A PRI
yll-propafpérieineCHdNBY 7773 2eu(MWIHIR #C-FB 10imimethadd E.
(R)-1-{212-(5,7-Dimethy111,2,4]triazolo[1,5-ajpyrim idin-2-y1)-ethyl]-4-phenyl-imidazol-1-
25yll-propan-2-ol, LC-MS: m/z = 377.4 (MW), tR = 0.59 min, method A. WO
2009/152825PCT/D1C2009/050134 70

8- meth%x -5- meth}ll -2-(2~( mtet 1-4-phenyl-1H-imidazol-2-ypethyl)11,2,41triazolo[1,5- a]pyridine,
LC-MSZmE : £33 = 0.77 min, method E.

8-fluoro-2-(2-(1- methyl 4 phenyl -1H-imidazol-2-ypethyl)-[1,2,4]triazolo[1,5-a]pyridine, 5LC-MS: m/z =

(e 5

32@{ Mﬁ#& tR = 0.60 Mn, method A.
hyl-‘5relt f‘l‘%ethyl 4-phenyl-1H-imidazol-2-y1)-ethyl]-[1,2,4jtriazolo[1,5- clpyrimidine,
LC-MS:Aptz & WE’HOW\é)wz%waFeOIEpﬂ@pamdthndaAnumber of ways for use in PDE assays

R, Rogp AL B s A A P iy e ross
266, 1118-1127 and Soderling, S. et al. Proc. Natl. Acad. Sci. 1999, 96, 7071 ?076)
PDE10A can be expressed as full-length proteins or as truncated proteins, as long as

15  they express the catalytic domain. PDE10A can be prepared in different cell types, for
example insect cells or E. coli. An example of a method to obtain catalytically active
PDE10A is as follows: The catalytic domain of human PDE10A (amino acids 440-779
from the sequence with accession number NP 006652) is amplified from total human
brain total RNA by standard RT-PCR and is cloned into the BamH1 and Xho1 sites of

20 the pET28a vector (Novagen). Expression in coli is performed according fo standard
protocols. Briefly, the expression plasmids are transformed into the BL21(DE3) E. coli
strain, and 50 mL cultures inoculated with the cells allowed to grow to an OD600 of 0.4-
0.6 before protein expression is induced with 0.5mM IPTG. Following induction, the
cells are incubated overnight at room temperature, after which the cells are collected by

25  centrifugation. Cells expressing PDE10A are resuspended in 12 mL (50 mM TRIS-HCI-
pH8.0, 1 mM MgCl; and protease inhibitors). The cells are lysed by sonication, and
after all célts are lysed, TritonX100 is added according to Novagen protocols. PDE10A
is partially purified on Q sepharose and the most active fractions were pooled.

30 PDE10A inhibition assay
A PDE10A assay may for example, be performed as follows: The assay is performed in
60 ul. samples containing a fixed amount of the relevant PDE enzyme (sufficient to
convert 20-25% of the cyclic nucleotide substrate), a buffer (50 mM HEPES7.6; 10mM



7-Methoxy-5-methyl-2-[2-(1-methy1-4-phenyl-1H-imidazol-2-y1)-ethyl]-[1,2,4]triazolo[1,5- c]pyrimidine,
LC-MS: m/z = 349.4 (M1-1+), tR = 0.63 min, method A. 15

7-Isopropy‘ff-%3?1@t/|]| 482@2-(1-methyl-4-phenyl-1H-' jdazol-2-y1)-ethyl]- [1%fo?%%%\%[’f%;’é]pyrimidine,
LC-MS: m/z = 361.5 (MW), AR =0.74 min, method A. '
2-{214-(2,4-Difluoro-pheny1)-1-methy1-1H-imidazol-2-y1Fethyl)-5,7-dimethyl-

20[1,2,4ltgere | lodRlPrHeshne), LE -V zBS269 2BV b3 b R A-R64iiatn opgibosubieotide
7-Methoxy-5,8-dimethy1-2-[2-(1-methy1-4-phenyl-1H-imidazol-2-y1)-ethyl]- .
11,2, 4 PAESIGPES EIBYHIRRGET SAE: /g Bnsb SonGamiatRr-c) o AT arir amounts of

255,8-DiApsiyis 2- [RdachsiBybfephemted-bimidraaba vt ) tedhwdie Al bisanie] lsbhsimtamidiae,
LC-MS: m/z = 333.4 (M1-1+), tR = 0.58 Mn, method A.

2-{244- (8BRS, 2EReRUAY G AmIRh PIOPRERIERL ANLy et R I8 i AR A W 21 RETBIS 1288y rimidi
ne 5L C-Mnimszed I0bAdM Mkt WEh6PNIL 8eIGeaLAY B SICaRD SBRZSIIE TAMSENNPR0134
71 8-Eth I-5-methy|-2-[2-(1-methyl-4-|ohenyl-1H-imid zoI-2-¥lg-ethyI]t-igl ,%,4]triazo|o[1,5- a&pxridine,
LC-MS:T%ﬁzbﬁé%.ﬁrﬁ\,ﬁqu‘,’?ﬁ taselt ﬁ]fﬁr RReHyiR the dark before the plates are counted'in a
5,8-Di'mﬁtb}mw-avigd(lhﬁt@tfbété-m&&mdﬁﬁam-@@méﬁJcbét,?]Qi@m*@éﬁéd Selpaining,
LC-MS: m/z = 364.4 (MH+), tR = 0.70 mi e E. Pharmacological Testi PDE10A enzyme
Active BOELGA Brag R aa I MU b O or G B S GAHED oot al
Gene 1988, 234nd R id EXEUEShige, K. et al. Eur J Biochem. 1999, 266, 1118-1127 and Soderling, S.

of al. Proc. Natl. Acad. Sci. 1999, 96, 7071-7076). PDE10A can be expressed as full-length proteins or
ad tuncated proteins, as long as 15 they express the catalytic domain. PDE10A can be prepared in

differentreefidyinsciar s pecinsecireeligion Ehedlis Sy axasnpafolaadeined talobtainycatsigtically
active PDE10A i llows., The catalytic domaip of human PDE10A (amino acid =779 from the
cequenEa T RS R P, il P bOkas) L e AR IR GET AT SR R R s
standargdRVenCR @asbisatldmed Nnt-tlag BRIt ardyihg bsitemes 20 iheilploraSaraiciaindlavagen).
Expression in colj is Perf rmed according to standar r%tocol . Briefl ,,}ﬁe XQressi pla%Pmids are
ranstor TGHRIBR A E5 LRI H T B DR LT S R IRC T et
gresv tosilica 68 af Behds § Ariorsharaleimexireasiowisrindilicreedito Gotd/ fi Téhe-nHawitie
induction, cells are incubated overnight at room temperature, after which the, cells.are collected by
25 cont B ROIEAE SRR N DR URCalS ol A DS BN e SO BYS, 1 v
MgCI2 ansteirasetinhibitors) lifberceliressitysedihy Xudicdids pnd after all cells are lysed,
TritonX100 is added according to Novagen protocols. PDE10A is partially purified on Q sepharose and

the most active fractions were pooled.
Results of the experiments showed that the tested compounds of the invention inhibit

20 the PDE10A enzyme with iCsp values below 700 nM.

Results of the experiments showed that the majority of the compounds of the invention
had 1Csp values of <1500nM, many compounds <100nM, some compounds <50nM and |
some had 1Csp values <10nM.
25
Phencyclidine (PCP) induced hyperactivity
Male mice (NMRI, Charles River) weighing 20-25g are used. Eight mice are used in
each group receiving the test compound (5 mg/kg) plus PCP (2.3 mg/kg) including the
paraliel control groups receiving the vehicle of the test compound plus PCP or vehicle
30 injections only. The injection volumen is 10 mi/kg. The experiment is made in normal
light conditions in an undisturbed room. The test substance is injected per oss 60 min

before injection of PCP, which is administered subcutaneous.



30PDE10A inhibition assay A PDE10A assay may for example, be performed as follows: The assay is
performed in 60 uL samples containing a fixed amount of the relevant PDE enzyme (sufficient to
convert 208838 HER clic nucleotide substrate)7 buffer (50 mM HEPE@%@%&&SQ{}\%
2009/152825PCT/DK2009/050134 72 M9C12; 0.02% Tween20), 0.1mg/m1 BSA, 225 pCi of
3H-labelled cyclic nucleotide substrate, tritium labeled cAMP to a final concentration of 5 nM and

varyingiahuii< ishditpiecRendione mrainitinteddsy pesiteniaditherinlihnisieniidgesithsiate, and
reactions are allowed to proceed for one hr at room temperature before being 5 terminated thr@ugh

mixing ¥8h §399 (BGrigImt. SR SIRGAFEBIN B RREGMIRI harfCTREHE SRR B Settle

for one By divida s akeatp s/ heplatasalgepaiakiorady alacide0 Micrakeiaeotideiolid® of
measured signal can be converted to activity relative to an_uninhibited control (100 E&%? nd 1050

values &3 FRISIRFLRIENE RS R AHIAENEOTSG H5E D el T o ARIREEPIH e Frvention

thesass gy, ¢/ s Gieif Beghis Gukas st s OmavertaniEopthd HiddmM MgCI2; 0.02%
Tween20) containing enough PDE10A to convert 20-25% of 10 nM 3H-cAMP and varying amounts of

inhibitors. Following a 1 hour incubation the reactions were terminated by addition of 15 uL 8 mg/mL

yttrium b siligaterStthderpiss Anenstauals The Hpadsdvere alnwetliie aaijecitsane dulituthedark

before the plat ted in a Wall 450 Mi t ter. IC5 I Iculated b
non Indi RS ELE S LRIR (LR o0r REREMOH 55 LR A R B R ostod

cr:)mpoums pidhA iﬁ\tﬁ:ﬂﬁ?hﬁﬁaﬂlﬂj@cﬂwh%ﬂ?%l%ﬁﬁm grwit?hﬁ@mﬁe/msfﬁélcw wmelyu Iaefsults of
the experiments showed that the majqrity of the compounds of the invention had 1050 yalues.o
B0 oL FEBRTECHRY oo R SN o SURHE i PE g BT onm,
25 PhengyplidingititePdaaiined Nyrerasipityshlalie rgroethMBteiraylesdRivenmpeighing 20:@5g are
used. Eight mice are used in egch group recejving.the test campound (5 ma/kg) plus PCP (2.3 mg/kg)
includinéle&?érﬂﬁ}%%e%le f?oiod?iJﬁé’tl@é};RﬁH&%éﬂ?@H&l@%@%@e?feﬁéﬁ%ﬁn'g 1S sz\t}%%icle 30
injectiorsreirly . rébgliniectadevolnrtien fidien kg PTbertrplegimep! Fhagste icononespbgkteomditions in
an undisturbed room. The test %ubs,tance is injected per oss 60 min before injection of PCP, which is

administORPEEHIRRESEET Inhibition.
15

Results of the experiments showed that the tested compounds of the invention are in

vivo active compounds that inhibit the PCP induced hyperactivity to the % shown in

table 2 above.



WO 2009/152825PCT/DIC2009/050134 73 Immediately after injection of PCP the mice are placed
individually in special designed test cage (20 cm x 32 cm). The activity is measured by 5X8 infrared
light sourc&&La8%Aé¥é¢ells spaced by 4 cm. The Jight beams cross the c£§é”i’%281’ﬁ’é"t%?ﬂe the bottom
of the cage. Recording of a motility count requires interruption of adjacent light beams, 5 thus avoiding
counts induced by stationary movements of the mice. Motility is recorded in 5 min intervals for a period
of 1 hoyyyEhedrug-gifect is calculated on the total counts during the 1 hour behavioral test period in
the following manner: The mean motility induced by vehicle treatment in the absence of PCP is used
as 10 baseline. The 100 per cent effect of PCP is accordingly calculated to be total motility counts
minus basefine. TR:HPRPBNRE MYRYRESQERIMINE§St compound is thus determined by the total
motility counts minus baseline, expressed in per cent of the similar result recorded in the parallel PCP
control group. The per cent responses are converted to per cent inhibition. 15 Results of the
experiments showed that the tested compounds of the invgggion are in vivo active compounds that
inhibit the PCP induced hyperactivity to the A) shown in table 2 a%ve. WO
2009/152825PCT/DK2009/050134 74 What is claiff@tk LA campotind having the structure | 5 HET-L
ining from 2 to 4 nitrogen atoms:

R1 wherein HET is a heteroaromatic group of formula

wherein HET is a heteroaromatic group of formula il containing from 2 to 4

nitrogen atoms:

Y/Y\Z/Y

KIQ

10 11
wherein Y can be N or CH, Z can be N or C, and wherein HET may optionally be
substituted with up to three substituents R;-Rg individually selected from
hydrogen, C4-Ce alkyl; halogen; cyano, halo(C+-Cs)alkyl; aryl, alkoxy and C4-Cs
hydroxyalkyl, and wherein * denotes the attachment point,

15
-L- is a linker selected from -CH2-CHg2-, -S-CHa- , -CHy-S- or -CH=CH-,

Rs is selected from H, Ci-Cs alkyl; Cq-Cs alkyHCs-Cg)cycloalkyl, C4-Ce
hydroxyalkyl, CHCN, CHC(O)NH2, C4-Cs arylalkyl, and C4+Cs alkyl-
20 heterocycloalkyl,

R2>-Re are selected individually from H, C4-Cs alkoxy and halogen,

and tautomers and pharmaceutically acceptable acid addition salts thereof, and

25 polymorphic forms thereof, provided that the compound is not 2-(5-phenyl-1H-



Il wherein Y can be N or CH, Z can be N or C, and wherein HET may optionally be substituted with up
to three substituents R7-R9 individually selected from hydrogen, C1-C6 alkyl; halogen; cyano,

halo(Ci-CGW?%Wﬁ%?koxy and C1-C6 hydroxyalkyl, and wherein * deno‘fég/ﬁ%z U ANt point, -L-
is a linker selected from -CH2-CH2-, -S-CH2- , -CHZ-S- or -CH=CH- R1 is selected from H, C1-C6
alkyl; C1-C6 alkyl(C3-C6)cycloalkyl; C1-C9 hydroxyalkyl, CH2CN, CH2C(0)NH2, C1-C6 arylalkyl, and

C1-C6 alkyl-20hgdertyelopioth yisuifdhglR aelseieshindiiduatholrom4s ki balkmagandl zalpgen,
WO 2009/152825PCT/DIC2009/050134 75 imidazol-2-ylmethylsulfanyl1)-1H-benzoimidazole or

2-(5-pheny1-1BMIRREATBESY I IFHRATRRINGRZMS enzoimidazole. 2. The compound of Claim 1 in

which HET is selected from the group consisting of 5 [1,2,4]Triazolo[1,5-a]pyrazine,
-imidazo[1,2-a]pyrimidine, imidazo(;,S-blpyrimidine, 1.2,4]Triazolo[1,5-a]pyrimidine, .
[1,2,4] Triazélo[ 1S ApRRHRHE! & JﬁirﬁéﬂwWﬂFﬁlMl%Ei&lﬁﬂ'%@ﬂﬁﬁ%ﬁ‘@ QHgup consisting of

5, 7zdimethyl-inidagaidaZadipy EnigHRaZinENeraemRpIdAb ininlikdn iirix bl BipIolesiathom the
group consisting of 10 [1,2,4E]tr|azoIoL1,5-alpyr|d|ne, |m|dazo[éL 2-a]pf/r|d1ne, pyrazolo 5-a]Pyr|d|ne,

37~ cimethy I AT ARSI S PRFURNES 5, 2 s ARG AIE)Re, €./ DImeo-

chloro-imidazp{ 24piRsisible, Sansiawidnidanedl 5, 2-almstdinaniidabopromgpylimidaego
[1,2-a]pyridine, 6-Bromo-5,7-dimethyl-[1,2,4] triazolo[1,5-a] pyridine, 6-
bromo-7-methyl-[1,2,4]triazolo[1,5-a] pyridine, 6-chloro-8-methyl-

1551,2,4]trir;%2.|qfﬁ%&ﬁgpwﬂd@@ﬁ?aiﬁsmiﬁﬁidﬁﬁ@[iQa’fnwi@kmc'l ?emmﬁ-t%%ﬁmﬁ&hﬁ%ﬁwﬂdre
and 8-methyl-imidazo[1,2-a]pyridine. 4, The compound of Claim 1 in which HET is selected frogm the
e MY e it A el e HE R VPt R e et
compound of GlaEmi/imvehigibERdp [5-21 1 iazsiet] , Ssapameéneybiaribesitrie Apimiaso[152-a]

pyridine-7-carbonitrile, | 6. The compound of Claim 1.in which HET is . )
D chioro- bRIBIAE9BEEL - STB ARG T MBSt L A FORB e B AP EIYE -L- i

-CH2-CH2-  imidazo [1,2-a]pyridine, 6-Bromo-5,7-dimethyl-[1,2,4] triazolo[1,5-a] pyridine, 6-

bromo-7-methyl-[1,2,4]triazolo[1,5-a] pyridine, 6-chloro-8-methyl-

15 [1,2,4)triazolo[1,5-a]  pyridine,  6-chloro-imidazo[1,2-ajpyridine,  7-methyl-
[1.2,4]triazolo[1,5-a]pyridine and 8-methyl-imidazo[1,2-alpyridine.

4. The compound of Claim 1 in which HET is selected from the group consisting of
1-methyl-1H-benzoimidazole and 1-phenyl-1H-benzoimidazole.
20
5. The compound of Claim 1 in which HET is [1,24]triazolo[1,5-a]pyridine-6-

carbonitrile or imidazo[1,2-a] pyridine-7-carbonitrile.

6. The compound of Claim 1 in which HET is 2-(6-chloro-benzoimidazol-1-yi}-
25 ethanol.

7. The compound of any one of Claim 1-6 wherein -L- is -CH2-CHo-
8. The compound of any one of Claim 1-6 wherein -L- is -CH»-S-
30

9. The compound of any one of Claim 1-6 wherein -L- is -S-CHy-

10. The compound of any one of Claim 1-6 wherein -L- is -CH=CH-



8. The compound of any one of Claim 1-6 wherein -L- is -CH2-S30 9. The compound of any one of
Claim 1-6 wherein -L- is -S-CH2- 10. The compound of any one of Claim 1-6 wherein -L- is -CH=CH-
WO 2009/ Y62 8988E%$725K2009/050134 76 11,The compound of any BHEBRIUITID wherein
R1lis hydrogen  12. The compound of any one of Claim 1-10 wherein R1 is not hydrogen 5 13. The
compound of any one of Claim 1-12 wherein R2, R3, R4, Rg and R6 are all hydrogen. 14. The
compound of any one of Claim 1-12 wherein at least one of R2, R3, R4, R5 10and R6 is C1 -C6
alkoxy, such as methoxy. 15. The compound of any one of Claim 1-12 wherein at least one of R2, R3,

R4, R5 ant!REN8 RaBgeHNgRiraY anBri&imudriHe WiSISInTRd &MERAEF any one of Claim 1-15
wherein R7, R8 and Rs are all hydrogen. 17. The compound of any one of Claim 1-15 wherein at least
one of R7, R8 and Rg is C1-C6 alkyl, such as methyl. 2018. The compound of any one of Claim 1-15
wherein af ka9 FEBPRINKRE! A5 RYFCELI@FalkQy VRS ol pLRYIGPERY one of Claim 1-15
whgrein at least one of R7, R8 and Rg is halogen, such as chlorine or bromine. 25 20. The compound
of claim 1, wherein the compound is selected from the group consisting of;

5,7-Dimethy1 ZpL qROMROYLIRIGFIY LPReP FRiTnld dﬂbey@@u%aw#fetwu-% and Rg are all
imidazo[1,2-ajp)qigudine;
305,7-Dimethy1-2-(4-phenyl-1-propyl-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2- alpyrimidine;
2-(1-Cyclopropylmethyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-5,7-dimethylimidazo[1,2-a]pyrimidin
€, 14. The compound of any one of Claim 1-12 wherein at least one of Ry, Rs, Ry, Rs

10 and Rg is Ci-Ce alkoxy, such as methoxy.

15. The compound of any one of Claim 1-12 wherein at least one of Rz, Rs, R4, Rs

and Rg is halogen, such as chlorine or fluorine.
15 16. The compound of any one of Claim 1-15 wherein Ry, Rg and Rg are all hydrogen.

17. The compound of any one of Claim 1-15 wherein at least one of R;, Rgand Ry is

C+-Cs alkyl, such as methyl.

20 18. The compound of any one of Claim 1-15 wherein at least one of Ry, Rg and Rg is
Cq-Ca alkoxy.

19. The compound of any one of Claim 1-15 wherein at least one of Ry, Rg and Ry is

halogen, such as chiorine or bromine.

25
20. The compound of claim 1, wherein the compound is selected from the group
consisting of:
5,7-Dimethyl-2-[1-(3-methyl-butyl}-4-phenyl- 1H-imidazol-2-ylsulfanylimethyi}-
imidazo[1,2-a]pyrimidine;
30 5,7-Dimethyl-2-(4-phenyl-1-propyl-1H-imidazoi-2-ylsulfanylmethyl)-imidazof1,2-

alpyrimidine;
2-(1-Cyclopropylmethyl-4-phenyi-1H-imidazol-2-ylsulfanylmethyl)-5,7 -dimethyl-
imidazo[1,2-alpyrimidine;



WO 2009/152825PCT/01(2009/050134 77 5,7-dimethy1-2-((1-methyl 4
phenyl-1H-imidazol-2-ylthio)methypimidazo[1,2- a]pyrimidine;
5,7-Dimetﬁ%:’-%Qf’fffézﬁ%érphoIin-4-yI-ethyI)-4-phen¥l71H-imidazol-2- PCT/BR2009/050134
ylsulfanylmethya-imidazo[1,2-a]pyrimidine:
55,7-Dimethy1-2-(1-methy1-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)- [1,2,41triazolo[1,5-alpyridine;
2-(1-Cycloneopil-4-peing HTBHFRL AR o mdrEimpitdof iriazololL &-ap
yridine; 2-(1-Ben;y;%he§yl-lH-ir%lidazol-z-ylmethylsulfanyl -5,7-Zjimet yl- é{;_l@?
10[1,2,41trigdo¥s[m iRy ridine; '
[2-(5,7-Dimethybimigaseli. EralnwisnisiBrR-uryedypyiapyshd-abenyldaydazol-1- ylFacetonitrile;
5,7-Dimethy1-2- 4-phﬁeﬁrﬁ/l-1%£&trah6m- yrail?.df-ylrgﬁ?/%-l}ljlﬂmidazol-z
ylsulfanyimdifyifamiiasyibinjgpaalibig@]pyrimidine:

1553, 7-Dimety Ik ety 3 -fehsmM- s RetfyideroindadmstovssifipaplimEbgsgitriazolo[1,5-a]pyridine;
5,7-Dimethy1-2- 4-phg§nﬁy%;1(H-imidazpl- -yImthylsuIfanyl)41,2,41tria§zu())TI‘o[{%3lf}a]pyridine;
2-(1-Methy TU ARSI lipiaEReid0RsuIfanyimethyl)-5-trifluoromethyl-imidazo[1,2- 20alpyridine;
2-(1-Ethy1-4-ph éaouﬂoﬁv A R@dﬁp@hwsw{aﬁyahw@wm’ Bl L faAiag afiietaypyridine;
5,7-Dimethy1-’-%252my( -methyl-4-phenyl-1H-imidazol-2-y1)-et yl]-in%;dazo[l,Zﬁga]pyrimidine;
25[2-(5,7-Dirheud 132000l iA-A0i €18 pyridin-2-ylsulfanylmethyl)-4-phenyl-imidazol-
1'y|pacetonﬁtﬂ¢;Benzyl-4-E‘henyl-1 H-imidazol-2-yImethylsulfanyl)-5,7-dimethyl-

2-{1-Isoprop 1-4-Ehenyl-1 -imidazol-2-ylmethylsulfany1)-5,7-dimethyl[1,2,4]triazolo[1,5-a]pyridine;
219-Methy TUZpABFg IRl limalREIP R methylsulfany1)41,2, 41triazolo[1,5-a]pyridine;
302-(1-Bengyld nmsinyHrimidasph 2Ry RridimetbyinB fylmeshytinigacali. nigyoimidine;

yl]-acetonitrile;
5,7-Dimethyi-2-[4-phenyl-1-(tetrahydro-pyran-4-ylmethyl)-1H-imidazol-2-
yisulfanylmethyl}-imidazo{1,2-a]pyrimidine;

15 5,7-Dimethyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylmethylsulfanyl)-
[1,2,4}triazolo{1,5-alpyridine;
5,7-Dimethyl-2-(4-phenyl-1H-imidazol-2-ylmethylsulfanyl)-[1,2,4]triazolo[1,5-

ajpyridine;
2-(1-Methyl-4-phenyi-1H-imidazol-2-ylsulfanylmethyl)-5-trifluoromethyl-imidazof1,2-

20 alpyridine; '
2-(1-Ethyl-4-phenyl-1H-imidazol-2-ylmethylsulfanyl)-5,7-dimethyl-[1,2,4}triazolo[1,5-
alpyridine;
5,7-Dimethyl-2-[2-(1-methyl-4-phenyi-1H-imidazol-2-y})-ethyl}-imidazo[1,2-
alpyrimidine;

25 [2-(5,7-Dimethyl-{1,2,4]triazolo[1,5-a]pyridin-2-yisulfanylmethyl)-4-phenyl-imidazol-

1-yll-acetonitrile;

2-(1-Isopropyl-4-phenyl-1H-imidazol-2-ylmethylsuifanyl)-5,7 -dimethyl-

11,2 4ltriazolo[1,5-ajpyridine;

2-(1-Methyl-4-phenyl-1H-imidazol-2-ylmethylsulfanyl)-[1,2,4]triazolo[1,5-a]pyridine;
30 2-(1-Benzyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-5,7-dimethyl-imidazo{1,2-

alpyrimiding;

2-(4-Phenyl-tH-imidazol-2-ylmethylsulfanyl)-[1,2,4}triazolo[1,5-a]pyridine



2-(4-Phenyl-1 H-imidazol-2-ylmethylsulfany1)[1,2,4ltriazolo[1,5-alpyridine WO
2009/152825PCT/D1C2009/050134 78 B
6-ChIoro-SWﬁ’e%Pl‘iﬂ’-?-ﬁl’-?nethyl-mphenyl-lH-imid I-2-y|methylsuIfanyl)?%ﬂlfﬁgyé%fi%-a]pyridine;
trans-5,7-Dimethy1-2-[(E)-2-(1-methyl 4 phenyl-1H-imidazol-2-y1)-vinylFimidazo[1,2- a]-pyrimidine;
52-(1-Isopropy1-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-5,7-dimethyl-imidazo[1,2- a]pyrimidine;

214-(3 FluogagigrBrkangihyl iimigeacionmaiiisudiasyld,Timotbulfagliazolol1 S-aloyri
dine; 2-(1-Ethy1-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-5,7-dimethyl-imidazo[1,2- 10a]pyrimidine;
2-(5,7-Dimdihy@- MRl RoARIVHRNR- 2-yImethylsulfanyl) 4 phenyl-imidazol-1- ylamine:

5,7-Dimethyla2«(kmesinidtAvnrene-t-midargl-4-pesipnyimpivhzondagplimjalpidiops 2-
152-[4-(3-Methoxy-pheny1)-1-methyl-1H-imidazol-2-ylmethylsulfanyll-5,7-dimethyl- [1
2, 4]triazolofd;BYAIPYAtRe; 7-Methyl-2-(1-methy1-4-phenyl-1H-imidazol-2-yimethylsulfany1)41

2, 4]triazolopl 3= @hprigNes-phenyl-1 H-imidazol-2-ylsulfanylmethyl)-5,7-dimethyl-imidazof1,2-
244-(3-Chloro-pheny1)-1-methy1-1H-imidazol-2-ylmethylsulfany11-5,7-dimethyl-
20[1,2,4]tricBBTEdH) By ridine;

g 14-(4-Fluopopphs il lompeimliHnsispz e -2hvinezay suliamthis(itmathy Tldxdtgzolo[1,5-a]pyri
ine

212-(5,7-Ditletrfi4a288]tiaRIBYI S pyridin-2-ylsulfanylmethyl)-4-phenylimidazol-1-ylkacetamide;
25214-(3-MethppiphenyhisAynethihid dan gl ist@nylirethyibetgimelbszo 1.2
imidazo[1,2-a]pyrimidine; 5-Chloro-2-(1-methyl1-4-phenyl-1H-imidazol-2-ylsulfanylmethyp-imidazo[1

10 ajpyrimidine; :
2-(5,7-Dimethyl-imidazo[1,2-a]pyrimidin-2-ylmethylsulfanyl)-4-phenyl-imidazol-1-
ylamine;
5,7-Dimethyi-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanyimethyl)-imidazo[ 1,2-
alpyridine;

15 2-[4-(3-Methoxy-phenyl}-1-methyl-1H-imidazol-2-ylmethyisulfanyl]-5,7-dimethyl-
[1,2,4]triazolof1,5-a]pyridine;
7-Methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-yimethyisulfanyl)-[1,2,4]triazolo[ 1,5~
alpyridine;
2-[4-(3-Chloro-phenyl)-1-methyl-1H-imidazol-2-yImethyisulfanyl}-5,7-dimethyl-

20 [1,2,4]triazolo[1,5-a]pyridine;
2-[4-(4-Fluoro-phenyl)-1-methyl-1H-imidazol-2-yimethylsulfanyl]-5,7-dimethyl-

[1,2 4]triazolo[1,5-a]pyridine
2-[2-(5,7-Dimethyl-{1,2,4]triazolo[1,5-a]pyridin-2-ylsulfanylmethyl)-4-phenyl-
imidazol-1-yl]-acetamide;

25 2-[4-(3-Methoxy-phenyl}-1-methyl-1H-imidazol-2-ylsulfanyimethyl}-5,7 -dimethyl-
imidazo[1,2-a]pyrimidine;
5-Chiloro-2-(1-methyl-4-phenyl- 1H-imidazol-2-ylsulfanyimethyi}-imidazo[ 1,2~
alpyridine;
8-Methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-yIsulfanylmethyl)}-imidazo[1,2-

30 alpyridine;
2-[4-(2-Fluoro-phenyl)-1-methyl- 1H-imidazol-2-yImethylsulfanyl}-5,7-dimethyi-
{1,2,4]triazolo[1,5-alpyridine;



a]pyridine; 8-Methyl-2-(1-methyl 4 phenyl-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2- 30a]pyridine;
214-(2-Fluoro-pheny1)-1-methy1-1H-imidazol-2-ylmethylsulfanyl]-5,7-dimethyl[1,2,4]triazolo[1,5-a]pyri
dine; WO $6bH4EP8EEPCT/01C2009/050134 79 - PCI/DE2069/050134
244-(2-ChIoro-phenyl)-l-methyl-lH-imidazol-2-ylx1%thylsuIfanyl]-5,7-dimethy|[1,2,4]triazo|o[1,5-a]pyri
dine; 212-(5,7-Dimethyl-imidazo[1,2-a}pyrimidin-2-ylmethylsulfany1)-4-phenyl-imidazol-1-

ylFacetamiggaﬁ%fér#cSszJpﬁeH%D’t’-%'fhWﬁ%mr&aﬂb‘ﬂ%%ﬁ% Yeibhhd LAzl g-alpyridine;

2-(1-Methy1-4-phenyl-1H-imidazol-2-yImethylsulfanyl1)-1-phenyl-1H-benzoimidazole;
2-44-(2-MetHokytPHaagD L Aripyidireimidazol-2-yimethylsulfany11-5, 7-dimethyl[1,2,4]triazolo[1,5-a]p

yidine: 21 Melry-bRRERY Az Ry B A A AR faseatbonivie

2-(1-Isopropy -4-phenyl-1H-|midazoI- -ylmethylsulfany1)41,2 4]triazolo|1, 5- alpyridine;
211-(4-ChloY8-BEREM)Mpheny1-1H-imidazol-2-yimethylsulfanyl]-5,7-dimethyl[1,2,4]triazolo[1,5-alpyri

ding; 156-Brn Q&”wdé'gﬁ{@%}r%#rme%@Wih%ﬂ%%?)oﬂ12,2¥i1]?ﬁ§}>6ﬁi{ﬁ?51>é}é;yridine;
[1,2,4]triazolo[1,5-alpyridine; o o
244-(3-FluofotpHéginyl-fpbanyi-1H-imicrzo-2-yifmethyisuiany v b aniabdisansolpyreme;
2-(1-Methy LAznpenylsiHslyIBVgRae)-3:-Meuiarynsiik Brasioinoalmurigine, 2ohdeipu-2-(1
-methyl 4 phenyl-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2- a]pyridine;

214-(4-Fluokd-gridthipErekh aralpyviidiiRidazol-2-yimethylsulfany1H1,2,4]triazolo[1, 5- a]pyridine;

2-(1-Methyl-4-phenyl-1H-imidazol-2-yisulfanylmethyi)-imidazo[1,2-a]pyridine-7-

10 carbonitrile
2-(1-Isopropyl-4-phenyi-1H-imidazol-2-ylmethylsulfanyl)-[1,2,4]triazoio[ 1,5~
alpyridine;
2-[1-(4-Chloro-benzyl)-4-phenyi-1H-imidazol-2-yimethylsulfanyl]-5,7-dimethyl-

| [1,2,4}triazolo[1,5-alpyridine;

15 6-Bromo-5,7-dimethyl-2-(1-methyl-4-phenyi- 1H-imidazol-2-ylmethyisulfanyt)-
I1,2,4)triazolo[1,5-a]pyridine;
2-[4-(3-Fluoro-phenyl)-1-methyi-1H-imidazol-2-yimethylsulfanyl]-[1,2,4]triazolo[1,5-

alpyridine;
2-{1-Methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-pyrazolo[1,5-ajpyridine;

20 5-Methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanyimethyl)}-imidazo[1,2-
apyridine;
2-[4-(4-Fluoro-phenyl)-1-methyl-1H-imidazol-2-yimethylsulfanyl]-{1,2,4]triazolo[1,5-
ajpyridine;
2-(1-Methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl}-1-phenyi-1H-benzoimidazole;

25 2-14-(3-Chloro-phenyl)-1-methyl-1H-imidazol-2-yimethylsulfanyl]-[1,2,4]iriazolo[1,5-
alpyridine;

2-{6-Chloro-imidazo[1,2-a}pyridin-2-yimethylsulfanyl}-4-phenyl-imidazol-1-ylamine;
2-(1-Methyl-4-phenyl-1H-imidazol-2-ylmethylsulfanyl)-1H-imidazof4,5-b]pyridine;
6-Chloro-8-methyl-2-(1-methyi-4-phenyi-1H-imidazol-2-yisulfanylmethyi)-

30 imidazo[1,2-a]pyriding;
2-[4-(4-Chloro-phenyl)-1-methyl-1H-imidazol-2-yimethylsulfanyl}-5,7-dimethyi-
i1,2,4ltriazolol1,5-alpyridine;



2-(1-Methy1-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-1-phenyl-1H-benzoimidazole;
25244-(3-Chloro-phenyl)-1-methyl1-1H-imidazol-2-ylmethylsulfanylH1 ,2 41tr|azoIoL1 5- alpyrldme
2-(6-Chlor$¥ P& 5138 % alpyridin-2-yimethylsulfan r¢) -4-phenyl-imidazol-1Yi%RifE:
2-(1-Methy1-4-phenyl-1H-imidazol-2-ylmethylsulfany1)-1H-imidazo[4,5- 13]pyr|d|ne
6-Chloro-8-methyl-2-(1-methy1-4-phenyl-111-imidazol-2-ylsulfanylmethyl)- 30imidazo[1,2-a]pyridine;

O oL L Jtriazolo[1,5-a]pyri
dine; WO 2009/1528353}3 /0iC J&oog/oé%ﬁrs%g yneHRERIL K engif

6-Bromo-7-Metifiiregalepldudy2lRaypHEIRi- 1H-imidazol-2-yimethylsulfany1)-

[1,2 4]”'320@ 3. %@lﬂwaf%eny! 1H-imidazol-2- ylmethylsuifanyf [1,2,4]triazolo[1,5-
2-(1-Methy1-4 phen 11-1-imidazol-2-ylmethylsulfany1)-[1,2,4 trlazolo[l 5- alpyrlmldlne

52-[2-(1-AnfHR¥AR "1-1H-imidazol-2-ylsulfanylmethyl)-6-chloro-benzoimidazol-1- ylkethanol;

2-(Bnidazo[. 22@% YAHHFT@YYIB}%HW%qwékﬂomeﬂ%h!@t%ﬁ%tﬁ A0HMBoro-benzoimidazol-1-
2-(1-Methy1-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2-a]pyridine; 2-(1

-Methyl-4- pﬁﬁrﬁﬁhﬁpﬂlmldazol 2-ylmethylsulfany1)41,2,4]triazolo[l ,5-a]pyridine- 106-carbonitrile;

2 {4-(4-Methonyphen)Lapsikil oty midesnkandpeiasniapiinRid eyl Ltiazolof1.5-alpy
ridine; 1- Metzzll -2-(1-methyl1-4-pheny ?1H imidazol-2 ylmgﬁfls?t}dh‘anyl) 1H ben20|m|dazole

2-(1- Methyl2 TiteRAPRtaY 6@‘%%%@&%“% 1-50ipeARidiRepyridine;
158-Methyl-2-(f-piaemyl-4 Hrengrael- MMWW%@IW{J{Q@MM%B% ‘i 5-a]pyridine-

{1 (4- Chloéocta)rebnozr%/ltr)l!g phenyl-1H-imidazol-2-ylsulfanylmethyl]-5,7 dlmethyllmldazo[l 2-a]pyrimidine;
2-[4-{(4-Methoxy-phenyl}-1-methyl-1H-imidazol-2-yimethylsulfanyl}-5,7 -dimethyl-
[1,2,4]triazolo[1,5-a]pyridine;
1-Methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylmethylsulfanyl)-1H-benzoimidazole,
2-(1-Methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-imidazof1,2-alpyrimidine;

15 8-Methyl-2-(4-phenyl-1H-imidazol-2-yisulfanylmethyl)-imidazo[1,2-alpyridine;
2-[1-(4-Chloro-benzyl)-4-phenyl-1H-imidazol-2-ylsulfanyimethyl}-5,7-dimethyl-
imidazo{1,2-a]pyrimidine;
4-(2-(2-((8-chloro-[{1,2,4]triazolo[1,5-alpyridin-2-yl)methylthio)-4-phenyl-1H-
imidazol-1-yl)ethylymorpholine;

20 8-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl}-[1.2 4]triazolo[1.5-
alpyridine;
8-Methyl-2-{2-[1-(2-morpholin-4-yl-ethyl}-4-phenyl-1H-imidazol-2-yl]-ethyi}-

[1,2.4]triazolof1,5-a]pyridine; |
5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-[1,2,4]triazolo]1,5-

25 alpyridine;
5-Methyl-2-{2-[1-(2-morpholin-4-yl-ethyl)-4-phenyl-1H-imidazol-2-yl}-ethyi}-
[1,2,4}triazolo[1,5-a)pyridine;
4-(2-(2-((5-chloro-[1,2,4]triazolo[1,5-a]pyridin-2-yl)methylthio)-4-phenyl-1H-
imidazol-1-yl)ethyl)morpholine;

30 5,7-dimethyl-2~(2-(1-methyl-4-phenyl-1H-imidazol-2-ylyethyi)-[1.2 4]triazolo[1,5-
alpyridine;
4-(2-(2-(2-(5,7-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-2-yl)ethyl}-4-phenyl-1H-
imidazol-1-yl)ethyl)morpholine;



4-(2-(2-((8-chloro-[1,2,41triazolo[1,5-a]pyr.din-2-yOmethylthio)-4-phenyl-1Himidazol-1-ypethyl)morphol
ine; 208-Methy1-242-(l-methyl-4-phenyl-1H-imidazol-2-y1)-ethy1H1,2 4]triazolo[1,5- a]pyridine;
8-Methy1-XO2PYI5858F pholin-4-yl-ethyl)-4-phenyls] H-imidazol-2-ylkethyl £ 52 %2&61[1,$-a]pyridine;
5-Methyl-212-(1-methyl1-4-phenyl-1H-imidazol-2-y Jg-ethyIH1,2,4]triazo|o[1,5- 25aThyridine;
5-Methy1-2-{241-(2-morpholin-4-yl-ethyl)-4-phenyl-1H-imidazol-2-y11-ethyll[1
;2’4]”'6‘20'0&856%94{%‘1‘25(2411 imethyl-4-phenyl- H-imidazol-2-yhethyl)f1.2dliriazolol 1,5 _
4-(2-(2-((5-chloro-[1,2,4]triazolo[1,5-a]pyridin-2-yl)methylthio)-4-pheny1-1Himidazol-1-ypethyl)morpholi
ne; 305, 7-dIRMAGIS: (2-0 -methyl-4-phenyl-1H-imidazol-2-ypethyl)41,2,4]triazolo[1,5- a]pyridine;
4-(2-(2-(2-(3 P42 4pagalpl il i a]pyridine;
phen'yl-lHir%izgpl-l- pﬁ(iﬁggﬁgﬁjﬁmmgggg@@@%@/%ﬂtrz'%%%'?o[go%ﬂp gld >
6,8 dimethy- B Qe by -4l HeHH! rhnRatdrd o gieasa v sl @ 4 e agBipldide:
5, 75dimethyg: (Hﬂm@gnyl-lH-imidazol-2-ypethy|)41,2,41triazo|o[l,5-a]pyridine;
5,7-Dimethy1-242-(1-methyl-4-phenyl-1H-imidazol-2-y1)-ethylk[1,2 4]triazolo[1,5- 5a]pyrimidine;
2-(2-(1-ethyPA Bty ifigayd ! V%W?@Y&%éYMéﬁmﬁMﬂﬂ)&, ey iﬁ:néj
5,7-dimethygfngy(%i%phenyl-1-propy1-1H-imidazol-2-ypethy1)-[1 ,2,4]triazolo[1,5- a]pyridine;
105,7-Dimeth 1-212-(4-pheny1-1H-imidazz%éal&l-methylH1,2 4]triazolo[1 5-allity_rimidine;

n

5,7-Dimethy 24imgHaA - i drieraildp Bislazel -2 xR Ior 2 AaTRARIRk T
alpyridine;

10 5,7-Dimethyl-2-[2-(4-phenyl-1H-imidazol-2-yl}-ethyi]-[1,2,4]triazolo[1,5-a]pyrimidine;
5,7-Dimethyl-2-(4-phenyl-1H-imidazol-2-ylsulfanyimethy!)-[1,2,4]triazolo[1,5-
ajpyrimidine;
5,8-Dimethyl-2-[2-(1-methyl-4-phenyi-1H-imidazol-2-yl)-ethyl}-[1,2,4]triazolo[1,5-
alpyridine;

15 5,7-Dimethyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanyimethyl)-

[1,2,4]triazolof1,5-a]pyrimidine;
5-Methyl-2-{2-(4-phenyl-1H-imidazol-2-yl)-ethyl]-[1,2 4]triazolo[1,5-a]pyridine;
2-(1-1sobutyl-4-phenyi-1 H-imidazoi»2~yisulfanylmethyI)~5,?~dirﬁethy]-
[1,2,4]triazolo[1,5-a)pyrimidine;

20 5,7-Dimethyl-2-[1-{2-morpholin-4-yl-ethyl)-4-phenyl-1H-imidazol-2-
yisulfanylmethyl}-[1,2,4]triazolo[1,5-a]pyrimidine;
5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yi}-ethyl]-7-morpholin-4-yl-
[1,2.4]triazolo[1,5-a]pyrimidine;
2-[2-(1-1sobutyl-4-phenyl-1H-imidazol-2-yl)-ethyl}-5-methyl-[1,2 4]triazolo[1,5-

25 a]pyridine;
2-[2-(1-1sopropyl-4-phenyl-1H-imidazol-2-yi)-ethyi]-5-methyl-[1,2 4]triazolo[1,5-
alpyridine; |
1-Methyl-3-(2-{2-[2-(5-methyl-[1,2 4]triazolo[1,5-a]pyridin-2-yl}-ethyll-4-phenyl-
imidazol-1 -y!}—ethyi)—imidazolidin~2~one;

30 5-Methyl-2-{2-[4-phenyl-1-(3-piperidin-1-yi-propyt)-1H-imidazol-2-yl]-ethyl}-

[1,2 4Mtriazolo[1,5-a]pyridine;
Diisopropyl-(2-{2-[2-(5-methyl-[1,2,4]triazolo[1,5-alpyridin-2-yl)-ethyl}-4-phenyi-
imidazol-1-yl}-ethyl)-amine; |



5,8-Dimethy1-2-[2-(1-methy1-4-phenyl-1H-imidazol-2-y1)-ethyl]-[1,2,41triazolo[1,5- a]pyridine;
155,7-Dimethy1-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-
[1,2,4]triazB{6[2'8MfFfnidine; 5-Methyl-242-(4- phenyl-1H-imidazol-2- ylf€%9mﬁ9"‘}5§134
,2,4]triazolo[1,5-a]pyridine;
2-(1-Isobuty1-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-5,7-dimethyl[1,2,4]triazolo[1,5-a]pyrimidine;

205, 7-Dimegygsgsbl(pprpaain-A-Wraiv)Hahgax:dHmdarahdmethyl)-1,2,4]triazolo[1,5-

ylsulfanylmethyl]-[1,2 4]tr|azolo[1 5-alpyrimidine;
5-Methyl-2- Eﬂmltméﬂ-‘}yl 4-phenyl-11-1-imidazol-2-y1)-ethyl]-7-morpholin-4-y1-

[1,2,4]triazolokb. 23 ByF iifiBa 442 4] triazolo[1,5- a]erimtdm -2-yimethylsulfanyl)-4- pheﬂ
-Isobuty1-4-phenyl-TH-imidazol-2- y1 ety!ll -5- methy 1,2,4]triazolop ,5- 25a]pyridine; 2-

-Isopropy1-irpsargt-11lirmihukob-sogthdiyidezolidmg@ane) 1jtriazolo[1,5- a]pyridine;

1-Methy1-3 2 thymll thyl
|da'\§eolld)1n 2%?6{3—?2%]%{2?&%{?}%4?%?@%%%%%%?&8?&# [%?yy%r?ﬂiﬁm%rgzgﬁ? ;i&lgt%ﬁ- o

[1,2,41triaz @BLBoABRidine;

D |- limidazol-1-y1}-ethyl
e, WO 2000 RS RC L RO00Iba A g et Y S praRyfim casol Lyl efvybram

8-Methoxy-£1¢2- ﬁigtﬁ@{@l{bﬁe@wyfﬂﬂ@ﬁiﬁazol 2-ylsulfanylmethy1)41,2,4]triazolo[1,5- a]pyridine;

1-{242-(5,7- @m@cﬁwl 24 W&Qﬁl HARIR-grERMYIRUbREY & -2-yi]-ethyl}-
phenyllmldazol 1Fethy met yl-imi iaz%hdm 2- gne 595;16 7- Trlmethy1-2¥[12 -(1- methyl 4

pHéhyl-1H- |Hr8 l@zﬂqi yaﬂﬁﬂdﬁlﬁtnazolo[l 5- alpyrimidine;

5-Methy1- 2é2[[ phRL-RAcH ke 7y phemyiSuiiipaotofinfeaipyimidine;
5-Methyl-2-{2[4-pheny1-1-(2-piperidin-1-yl-ethyl)-1H- |m|dazol 2-y1]-ethyly
1 .2,41triazolo[1,5-a)pyrimidirie;

5-Ethyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanyimethyl)-[1,2,4]triazolo[1,5-
a]pyridine;

15 5,7-Dimethyl-2-(1-methyl-4-phenyl-1H-imidazol-2-yimethylsuifanyl)-
{1,2,4]triazolo[1,5-a]pyrimidine;
5,7-Dimethyl-2-{2-[4-phenyl-1-(2-piperidin-1-yl-ethyl)-1H-imidazol-2-yl}-ethyl}-

[1,2 4]triazolo[1,5-a]pyrimidine;
| 2-[2-(1-Isobutyl-4-phenyl-1H-imidazol-2-yl)-ethyi]-5,7-dimethyi-[1,2,4]triazolo[1,5-

20 ajpyrimidine;
2-[2-(1-Isopropyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-5,7-dimethyl-[1,2,4]triazolo[1,5-
alpyrimidine;
1-(2-{2-[2-(5,7-Dimethyi-{1,2 4]triazolo[1,5-a]pyrimidin-2-yl}-ethyl]-4-phenyi-
imidazol-1-yi}-ethyl)-3-methyl-imidazolidin-2-one;

25 (2-{2-[2-(5,7-Dimethyl-{1,2,4]triazolo[1,5-a]pyrimidin-2-yl)-ethyl]-4-phenyl-imidazol-
1-yl}-ethyl)-diisopropyl-amine;
5,7-Dimethyl-2-{2-[1-(2-morpholin-4-yl-ethyl)-4-phenyi-1H-imidazol-2-yl]-ethyl}-
[1.2.4}triazolo[1,5-a]pyrimidine;
5,7-Dimethyi-2-[2-(4-phenyl-1-propyi-1H-imidazol-2-yl)-ethyl(l-{1,2,4]triazolo[1,5-

30 alpyrimidine;
1-{2-]2-(5,7-Dimethyl-[1,2,4)triazolo[1,5-a]pyrimidin-2-yi)-ethyl]-4-phenyl-imidazol-1-
yl}-propan-2-ol;



10[1,2,4]triazolo[1,5-a]pyridine;
214-(3-Methoxy-phenyl)-1-methyl-1H-imidazol-2-ylmethylsulfanyl]-5,7-dimethyl[1,2,4]triazolo[1,5-a]py
rimidine; S¥EEh3PI2¥2thy1-4-phenyl-1H-imidazal-2-ylsulfanylmethyl)-[i, P4 a6y 81 34| pyridine;
155,7-Dimethy1-2-(1-methyl-4-phenyl-1H-imidazot=2-ylmethylsulfanyl)-
[1,2,4}triazolo[1,5-a]pyrimidine;

5,7-Dimethygg)%-ql_giégﬂqg&%—,,’hé@_i%flE@,‘E‘ﬁké&'&lﬁw',)sléjd?f‘?ﬁﬁ&m':%yﬁ%‘?ﬁwy4-phenyl-

[1,2,4]triazolo[1,5-a]pyrimidine;
-Isobuty1-4iptidagpit Frythigepaare 4r0)-ethy11-5,7-dimethy111,2,4]triazolo[1,5- 20a]pyrimidine; 212-(1

-1S0PropYL-4 SRS LE- BRIV A AN hALBRESYBRk s lpymicine

1-(2-{2-[2-(5,7-Dimethy141 -
2, 41triazold [t 4 pgaedin2aleyrdhis-4-phenylimidazol-1-y1}-ethyl)-3-methyl-imidazolidin-2-one;

i?y%_{gﬁ]%?ﬁ?’-qi—’{%éﬁy(%,lf-e[?)i?r]@ﬂﬁ?ﬂt‘?[%;ﬁ]ﬁ]BXH!?9[iﬂ'é%ﬁi%i?fﬁémﬂzl'ﬂ}%lﬂﬂ}}j'iﬂﬂﬂéﬁ?k

-difsopropyl-amine;
5,7-Dimethymnigazat i yimpigipmnr22Y1-ethyl)-4-phenyl-1H-imidazol-2-y1Fethyll- [1
’2’4]”_'320'OESL'IﬁI@}Byﬁ'—@qm—%ethyi—4-pheny§~_‘iH~Emidazoi—2~%5)ethylz)jl1,2,4]triazolo[1 5
5,7-Dimethy1-242-(4-phenyl-1-propyl-1H-imidazol-2-y1)-ethylk[1,2,4]triazolo[1,5- 30a]pyrimidine;
1-{242-(5,7-EIRMEEHYR11 |2 41triazolo[1,5-a]pyrimidin-2-y1)-ethyl] 4 phenyl-imidazol-1- y1}-propan-2-ol;

WO 200971528726 TME%@&%%Q‘ 9348 %zolo[1,5-aJpyrimidin-2-yl)-ethyll-4-phenyl-imidazol-1-
(S -1—{242-(5,5%2[?;%% -[1,2,4 tr?gioioﬂl,S- ]p}ri"midgr?yZ-yl)-ethyﬁ-)Af-phsé;]ylir%idagol-l-yl}-propan-z-ol

. §8nethoxyyh-Aretinol-prapamnetti)1-4-phenyl-1H-imidazol-2-yDethyl)- [1 ,2,4]triazolo[1,5-a]pyridine;

S(R)-1-{2124 F inimeHathil-2.fELiarRiglh-2 3Ry Aynginsida oy 4sanepy!-
[1,2,4]triazolo[1,5-c]pyrimidine;
5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl}-ethyi]-7-propyl-
[1,2.4]triazolo[1,5-a]pyrimidine;

15 5,8-Dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl}-ethyl]-[1,2,4]triazolo[1,5-
alpyrazine;
7-Methoxy-5-methyl-2-{2-(1-methyi-4-phenyl-1H-imidazol-2-yi)-ethyl}-
[1,2.4)triazolo[1,5-c]pyrimidine;
7-isopropyi-5-methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl}-ethyi}-

20 [1,2,4)triazolo[1,5-a]pyrimidine
2-{2-[4-(2 4-Difluoro-phenyl)-1-methyl-1H-imidazol-2-yl}-ethyl}-5,7-dimethyl-
[1,2,4]triazoio[1,5-alpyrimidine;
7-Methoxy-5,8-dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl}-
[1,2.4}triazolof1,5-c]pyrimidine;

25 5,8-Dimethyl-2-[2-(1-methyi-4-phenyl-1H-imidazol-2-yl)-ethyl]-{1,2 4]triazolo[1,5-
clpyrimidine;
2-{2-[4-(2-Methoxy-phenyl}-1-methyl-1H-imidazol-2-yi}-ethyl}-5,7-dimethyl-

{1,2 4]triazolo[1,5-alpyrimidine;
{5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl}-ethyl]-[1,2 4]triazolo{1,5-

30 alpyrimidin-7-yl}-methanaol,
8-Ethyl-5-methyl-2-[2-(1-methyi-4-phenyl-1H-imidazol-2-yl)-ethyl}-
[1,2,4ltriazolo{1,5-alpyridine, and



imidazol-1-yll-propan-2-ol; 8-fluoro-2-(2-(1-methy1-4-phenyl-1H-imidazol-2-y)ethyl)-[1 ,2,4]triazolo[1,5-
a]pyridine; 1-1242-(5,7-Dimethy111,2,41triazolo[1,5-a]pyrimidin-2-y1)-ethyl]-4-phenyl-imidazol-1-
10y11-2-methyl-propan-2-ol; 8-Ethy1-5-methy1-212-(1-methyl-4-phenyl-1H-imidazol-2-y1)-ethyl]-
[1,2,4]triazolo[1,5-c]pyrimidine; 84
5-Methy1-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-y1)-ethyl]-7-propyl[1,2,4]triazolo[1,5-a]pyrimidine;

155,8-Dimethy1-2-[2-(1-meth 1-4-§hen [-1H-imidazol-2-y1)-ethyl]-11,2 4]triazolo[1,5- a%p razine;
7-Methoxy-5-me? ma@.ﬂzzvnff(e&%- gl - hﬁlﬁbwﬁiﬁaﬂm@%{: tRtvi-[1.2,4ltriazolo{1,5
,2,4]triazolo[1,Bslpitneidine; 7-Isopropyl-5-methyl-242-(1-methyl-4-phenyl-1H-imidazol-2-y1)-ethyll-
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7-Methoxy-5,8-dimethy1-2-[2-(1-methy1-4-phenyl-1H-imidazol-2-y1)-ethyl]- [1
225EA'>r rlzl?)zi%Z&ﬁ%gmﬁn@ﬁﬁﬁﬂ-gﬂgnﬁl-Fﬁim-sir%it a%gl?f-ﬁgzgﬁin?/?ﬁfatﬂ]triazolo[l,5- c]pyrimidine;
_2-_{214-(2-Methoxy-phenyl)-l-methyl-lH-imi_da_zol-2-y11-ethy1}-5,7-dimet_hyl[l,2,4]triazo|o[1,5-a]pyrim
e U e e R W e i
[1,2,4]triazolo[m3ralfiegiki@ehrRi medicament for the treatment of a neurodegenerative or
psychiatric disorder, alone or in combination with one or more neuroleptic agents
10 such as sertindole, olanzapine, risperidone, quetiapine, aripiprazole, haloperidol,
clozapine, ziprasidone and osanetant, wherein the neurodegenerative disorder is
selected from the group consisting of Alzheimer's disease, multi-infarct dementia,
alcoholic dementia or other drug-related dementia, dementia associated with
intracranial tumors or cerebral frauma, dementia associated with Huntington's
15 disease or Parkinson's disease, or AlDS-related dementia; delirium; amnestic
disorder; post-traumatic stress disorder; mental retardation; a learning disorder, for
example reading disorder, mathematics disorder, or a disorder of written
expression; attention-deficit/hyperactivity disorder; and age-related cognitive
decline, and the psychiatric disorder is selected from the group consisting of
20 schizophrenia, for example of the paranoid, disorganized, catatonic,
undifferentiated, or residual type; schizophreniform disorder; schizoaffective
disorder, for example of the delusional type or the depressive type; delusional
disorder; bipolar disorder, for example bipolar | disorder, bipolar H disorder, and
cyclothymic disorder; substance-induced psychotic disorder, for example
25 psychosis induced by alcohol, amphetamine, cannabis, cocaine, hallucinogens,
inhalants, opiocids, or phencyclidine; personality disorder of the paranocid type; and

personality disorder of the schizoid type.

23. Use of a compound of any one of claims 1 to 20 but without proviso, in the
30 manufacture of a medicament for the treatment of a drug addiction in a mammal,
including a human, such as an alcohol, amphetamine, cocaine, or opiate

addiction.



84 5,8-Dimethoxy-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-y1)-ethyl]-[1 ,2,4]triazolo[1,5 a]pyridine and
pharmaceutically acceptable acid addition salts thereof. 521. A compound of any one of claims 1 to 20
as a medicament. 22. Use of a compound of any one of claims 1 to 20 but without proviso, in the
manufacture of a medicament for the treatment of gmeurodegenerative or psychiatric disorder, alone
or in combination with one or more neuroleptic agents 10 such as sertindole, olanzapine, risperidone,
quetiapine, aripiprazole, haloperidol, clozapine, ziprasidone and osanetant, wherein the

neurodegeheratiPBREBRRHICR SIRETRESIHEN GRMGRPLEntistrRcotiagverifeptivaistrasentitinfarct
dementia, alcolipipslaimentiany eherArigiraiatedslemesntiawEemantirarsnciigdonihdptiagranial
tumors or cerebral trauma, dementia associated with Huntington's 15 disease or Parkinson's disease,
or AIDS-relateb GERRFRM RN RFRCRIRPIE SR TRIS r SR ARd praiiestss disorder; mental
retardation; a learning disorder, for example reading disorder, mathematics disorder, or a disorder of
written expression; attention-deficit/hyperactivity disorder; and age-related cognitive decline, and the
psychiatric disorder is selected from the group consisting of 20schizophrenia, for example of the
paranoid, disorganized, catatonic, undifferentiated, or residual type; schizophreniform disorder;
schizoaffective disorder, for example of the delusional type or the depressive type; delusional disorder;
bipolar disorder, for example bipolar | disorder, bipolar Il disorder, and cyclothymic disorder;
substance-induced psychotic disorder, for example 25 psychosis induced by alcohol, amphetamine,
cannabis, cocaine, hallucinogens, inhalants, opioids, or phencyclidine; personality disorder of the
paranoid type; and personality disorder of the schizoid type, 23. Use of a compound of any one of
claims 1 to 20 but without proviso, in the 30 manufacture of a medicament for the treatment of a drug
addiction in a mammal, including a human, such as an alcohol, amphetamine, cocaine, or opiate
addiction. 85 24. A pharmaceutical composition comprising a therapeutically effective amount of a
compound of any one of claims 1 to 20 but without proviso, and one or more pharmaceutically
acceptable carriers, diluents and excipients.



