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WD 2009/ 152825PCT/ DK2009/ 050134 Novel Phenyl i m dazol e
derivatives as PDE10OA enzyne inhibitors Field of the
wo noensisem The present invention provides conppCmdi2009/050134

that are PDE1OA enzyme inhibitors, and as 5 such are
useful to treat neurodegenerative and psychiatric
di sorders. Especially, the invention provides
conNoveldBhehylimidazdie glerivativescts PDEMOA ¢1tyroe inkibitors
ot her PDE subtypes. The present invention al so
provi des pharmaceuti cal conpositions conprising

Field 6¥tReUAWEN®ONt he invention and nethods of treating
di sorders using the conpounds of the invention. 10

The pmw*grl@mmlmfprph@lesmwmnqmdﬂhab@@hlaatiwmesnzyme inhibitors, and as

such %Be? u's‘éﬁf]] é8 3 eaxl%(r)eéju&@%fe lr%tﬁ\?et Rﬁfﬂ;ﬁ?’c@g rfcf ﬁ g%ﬁcfeirgh el‘?%%%plally, the
inventiot @rpvidat esbripouireieiigicare Righlyt BeRcip®!foe MDPT0 taver other PDE
describe nore fully the state of the art to which this

subtypageHig Bressst inyieREon alsomprevides| Rharmaspetieal gegpositions comprising
comp‘éﬁﬁ{jé 6f AERQEhiisn ZRAR 58 %?re%ﬁ%s@ﬂgrs using the compounds of
I C- guanosi ne nonophosphat e unction”as
the mwentncm:el | ul ar second nessengers regul ati ng a vast
array of processes in neurons. Intracellular cAW and
cGW are generated by adenyl and guanyl cycl ases, and
BackQF@uﬁ@%%ﬁ’@%Wnt%ﬁ' i ¢ nucl eotide phosphodi est erases
O (PDEs). Intracellular levels of cAMP and cGW are
Throughout this egppligationt rvarielu$ publicagiogaare mgferameed in full. The disclosures

of thée PLbRtHERs! SREBRREE ifcrBPEntd A eBreite, iR Bpplication to
descriv®ymete ﬁmgtthélskate f S hitGo NHitIEtHid v ehBBe g@ﬂgﬁlﬁsl ons

(Antoni , Front. Neuroendocrinol. 200
103-132). cAMP and cGW levels in turn control

The c&&ﬁ% )ﬁhgpéogg%?C %S/ﬁécgg& n%‘?fb%%%%ﬁﬁ? ({@\W)r a p‘gﬁkllic-guanosine

monophespindte, (c@MR)rrfuhbt’@ugb |ﬁm@cammr§eq@hdaﬁb@sad®r$ @égujétmg a vast
protei ns and ot her processes ({ﬁ{gul ate key_ neuronal
arrayfqﬁ REPGRFSSSIN deuUERNSs YRlEResIlar, ki and esMR &g ggaerated by adenyl

0 eS Ih a

and g%%ﬁh%%%ééréagi%en%& altd ggn%&lc hﬁ?%égd? n@%OSffodlesterases

(PDEg)enmtrbaeilmaemverérm‘rce!\MB(amircei.‘ul't/lé’narbamdtnod!ed dy mtdamlluyér signaling,
| ases el even

| t f Y
and SHBuBRGHeus R0. 1 Ha AU il <SEsat adesbass: to GPCR
actwa%i%ygeé Waﬂ%hé%"%&i \A%Vebiscglfltr@lm 3Rfk %%o‘(lbé concentrations

hydr ol ysi s cyclic’nucleotides i'nto th
(Antoneéi)éctﬁm@t rﬁ\iaure@md@mwmbrﬂﬁﬂﬁas%at@MBBomAM%@d cGMP levels in

wm GRF6T 6uiobea R e BebiF 3B Ried Hagt an Rk g glfer proteins

with ¢S6IE RESIEBNd& PsbpoRYe diéhents, Whisithréu e s@ssediht phesrylation of
are nore tissue-specific. Phosphodl east erase 10A

proteinpDENd Apthies arqmase%p'@gufat@mqy preskpR)dfunationaseughaas synaptic

. . d cGW to GW

“a”S'?‘ﬁ%'uogh?}”%@’&ﬁ' it At %@340 100- 117,

Fujishige, K et al. Eur. J. Biochem 1999, 266,

1118-1127 and Soderling et al. Proc. Natl. Acad.
Thereglie abgbos@pdqujg@s;am)es tb%qmbﬁgl\ﬁ(ﬁ@%ﬁ}t(p |19 gene families. There
are t@ﬁpfa‘?ﬁiﬁg ebgle‘ﬁo‘éﬁtylé‘/? e'rsglt(é\}?)(e}ggtg )H\gﬁ‘ cg%lag%,u%ﬁ@nﬁleven of
phosBiautidsdarasBsofPyEs dﬁasa cléssmf m%ﬂllulzﬁlanzﬁrﬁaesﬁﬁit @gdlate levels of

R h, 2003, 985, . .

cAMP; 550 EP Vi iropsis: ol e Ve R e B9 theicte Snertis nucleotide
mono%o&ﬁlﬁ’at@@.E%Q)rﬁ@rP[bEs degrade cAMP, some c¢cGMP and some both. Most
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phosphodi est erases (Fujishige, K et al. J. Biol.
Chem 1999, 274, 18438-18445 and Loughney, K et al.
wWE2e/14899, 234, 109-117) and N-term nal spli CBCT/DK2009/050134

variants of both 15 the rat Z2and human genes have been

identified (Kotera, J. et al. Biochem Biophys. Res.

Comm 1999, 261, 551-557 and Fujishige, K et al. Eur.
PDEslha®g ackmidespre@@oexpéssion Hg- have ®les Therany issuesi giile some are

ge ree of.f.hom)I ogy across species. PDE1OA is uniquely
moreﬂsg%?‘.sﬁ’sa' '*n mammal s relative to other PDE famili es.

MRNA for PDEL1O is highly expressed in testis and brain

(Fujishige, K et al. Eur J Biochem 1999, 266, 1118-
PhosplmodigasterasseddPAi MPEWARts al dughrspecifigiy Iphosphediestgrase that can

convel B8 A7 Y Ao TP BRY wufuorflen? ', TPl 1900, 204

109-17aiFujisBELR. expr. €581 ONBicchbh M99, 2661 he181rRAtand Soderling, S.
(caudat e and putanmen), n. _accumbens and ol factory )
et al.tRyger dladl. Aggde SCéc@%E% WO, A0 7dndi AR BDRA iscRrimghly expressed in

c : . 0 .
i ndnE YR SHRN, R SSpibririn Bt ekl B ¥, . ot o
Bioch2584BichBys.a Rt sPEdhk. pta9%ei 26 1, NeShH6V , arkd Seegferall.F. et al. Brain

Wi ey, .Research Conference ' Phosphodi est erase
Resef”f?hl-lgaaj?’:g%d%ﬁ'i se', Porto, Portugal, Dec. 5-7,

2001). PDE10OA is expressed at high levels by the

medi um spi ny neurons (MSN) of the caudate nucleus, the
MousecclbEdé niscl thes firsdl tithentfiedr eseometrngoinetheonBDdE1G héamily  of

phosqiipdleaiBs5 EUINT0E, & shari ERENCHRL 398y 73 Geln 18445 anc

Loughme, aor éf §RIGARS 4999284 | Pod-hay paRE N-téwdhal §6Ike variants of both
I nt'egrating convergent cortical/thalamc i ngut, and

the ra§ @ndimunamosneshaye deed identiieadiioterabdck! aloBfaggem. Biophys. Res.
0 . twn. cld S e ;

Comrf)h gé%q %‘?@&%%ﬁ%@g. %@usﬁhﬁ%dgp%@%eéb%? HoHeN 4881566, 1118-
1127 ROD9r&58 25 RIgH BsgRR0 /D HIrdlogdyr ecreps ossecie] PDE1DA is uniquely
.class expressing D2 dopam ne_receptors. The D1 class . .
localiged jaumsRynals faiativesfiotpfBer flPEctamilies. ﬁtPaNAofSPJpBPEm is highly

[ “ ti 0 ci bi _
eXpre%s%é;mF% ré@p%@ggwélga%?@@s% g@’ﬁr‘feéir(}gﬂ%ﬁ} 3198% t266’ 118
112708 oddréing | Bdet &lc Proc tVathtAddado Scp 99PavhWA) 7 1-kBi76tand Loughney, K.

et al. e 198 R4 HEELTIS THERR S Haids MFERENTE] willh the brain, PDE10
expre'tsﬁio'heféI 'higj?%s*ﬂVYﬁytheT@ﬁ'?ﬁuﬁPWga‘P@ i Wﬁeﬁﬁ;g.' 'a‘sé:‘?umbens and

e brake and accel er at or in_ car. In the s | e _
olfactoieinberdie. [Moverecently, aneembisis has Paerimadmobthdi expreesion pattern

o rodgit b 41 SRR R YS! 18t B e PRADIRY 2000, 26,

345.10yahdrRDHEMOA ﬁﬂbl%ﬂggﬂeﬁﬁiﬂ! BNt AWIlliAetHavEY R¥selféh Conference
di rect pat hvvae_/l. PDE10A regul ati on of cAMP_and/ or cGWP
Re

'Phosghgéigsiaigse in Haaltkiand Riseasecdieie.tPatigabf Dea.(o-7 hde@1).
neurons nmay be involved in filtering the
cortico/thalamc input into the MSN. Furthernore,

PDE 1RRE1D Axpeyssee bt\higly ddvéls byhehe agodiain epimf nédRks (MSN) of the
rel ease in the substantia nigra and gl obus pallidus

caudaigeByelpus T e gqcugibens, ARleREsaRd cihe™ soagsSPYylng neurons of the
. e |
ol R M Fs (D SRl of NP S SANGM SFsteff, The MSN has
a key melelBbthes codigzdiitasel Dangkes-tEtlamoaoitiagb oo integraten convergent
.t i.nstay in psychosis Ireat t .and all effective
cortlcaatﬁa%@%@-tc aap&&ﬁam tgb%wit%a@n |!ngqlrg'&t|8p§bach]tg the cortex. MSN
expre@5 T O Judtiohdl &lfsselsk8f heforike tﬁEdDﬁltégsé’ré%ﬂS?ééslirgg D; dopamine
t hrough neurons in the striatum n. accunbens an
ol factory tubercle, since these areas receive the
densest dopam nergic 20 projections and have the
strongest expression of D2 receptors (Konradi, C and
Heckers, S. Society of Biological Psychiatry, 2001,
50, 729-742). Dopanine D2 receptor agonismleads to

o AR A~ o s o -
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WD 2009/ 152825PCT/ DK2009/ 050134 4 Wi | e PDE10OA
inhibition is expected to mmc D2 receptor antagonism
WO poopasisps it m ght be expected to have a diffeP€nbK2009/050134
profile. The D2 receptor has3 signalling conponents
besi des cAMP (Neve, K. A. et al. Journal of Receptors
and Signal Transduction 2004, 5 24, 165-205),
recepidreragidothe Dnclas$ expraseing' DhdopduRinchreceptor®DEI® R, class of neurons

. i,nhihjtion may negati dul ate, rather than . .

s pa] Phabe, AtafE s REEE bR, pAEWENS i iR, PRiadi finggions to faciltate

behavi6f&f RESHSseEN The"BY difbuee nbl® s BKp&t dfBe ‘indirect' striatal output
extrapyrimdal side effects that are seen with strong

pathway, avhiely dunefiansconsepriesy bebproal feshphses diatnegmpeigewith those

veingpBgisien 85:he ey B TPssbrETmANCPATIRREEE: e the brake

and atBeletdtopirah daeuNefise 6BasEs view, tHe p&terd) of Moabment in Parkinson’s
Research, 2003, 985, 113-126). Since D1 receptor

diseagg sasin fremigevaradivityef dee dﬂd'&CtaB@tHW?’é(t o r@m%géc%movement
r i

i ISP AR L oS0 AR oy ARV et penvey

PDE 0goregutatidhi 0&|cAWP RDIEIOACGMP Isigriatingvin thendﬁndmlk:ycompartment of

these: Hé&rggggm%g\wge :la {/Bécli Slglfﬁtggngl foggrlugg/g?%g ?r%uet in o the MSN.

Furthélﬁ’ﬁ o IBHEY0ALmAYNBEPRQLIveaT Wﬂ?é? reﬁﬁi‘XP 0RCdf @Eﬁ@ release in the
er of target protein in cel CAWP and al so

substanh@rrwasaml ghohiusepalidis (Seeger, |Tn§ paehvidraén Rasearch, 2003, 985,
113-1 clusion, PDE1OA inhibitionis likely to mmc D2

‘eptor antagonismin part and therefore has
anti psychotic effect, but the profile mght differ
fromthat observed wth classical D2 receptor _ _
Dopagtitefomeeepior 2otpgenspEROEN asleblishad ipdbaeaatment ef schizophrenia.

sincep HEUIOR8° dBPblTe. B YENEPBL AEBPTRAL HelsC pRBHC e, rpginstay i
psychosiepeatmertagoall sffettbleopetipsyohoticidruaissantbyonide D eiceptors. The

cause cat al ei) {qon its.owmm (WO Q3/093499). Papaveri ne
effectsQfuPe frayliiehata ibei Mpdiated anrgnarﬂudbw%ynp@mnw| fhe striatum, n.

cccu BSHEANRIBLAYIG 06, SIUSERPLLEEDING ks sopamineri

proje¢thoats BDEElBAve 26ei stohgestoexprassioheot |xs seceptors (Konradi, C. and

oS B U)o SIS BT e Boparive 0
recep?c%ri&%;&ﬁ@rﬁ IbB8s ‘#é%e%f'ea%%' BCEAMP I@P@%%'tﬂ@'é@ll&%ﬁer@% is expressed

reat ment of associ ated neur ol ogi C and psyc latric
through ededglate cylashinhilytien, ADETINS alcobipdnent pélersigralling (Stoof, J.

C.: KEHBBERTT, g Ne B IE6 T raits SP5SI8 ARV SR gl Journal of
Recepfp®, artd SJQZ@# T0dl9ductibhs2004iel24s U’w2©§) t ahvet8BWEIDA receptor

inhibition mght alleviate cognitive deficits
antaggeisot ieffestively tiRcreeres PR evels Taed tthisseeeti eauld hg nmicked by

ool SEEAE AOGRBLER A B ARALY D Lor s can, be veed

neurons that conprise the basal ganglia, and the
PDE10A inhibitors of the present jnvention wou

Most 1o dhe ZdrNasPhogiasiierash ganes: arqgWidehapriepsed: {hefefore inhibition is
likely at%S‘P]%k/ét §GF”8H5&ESV%<?JJs'eC|P‘BE‘fb Al Wghkn%&ht\é'xﬂghégethe desired
gangli a such as neurol ogi cal’ and psychiatric
expredsnrpﬂ'efllsa witle iglopaihd eslatyelpispetific ekipsessitaT in obgressiiv striatum, n.

accuBRet prd ety psreies PRIE I aniSfoa Falldy fo BRVS i simiar o

D, re%&oﬁéﬁt‘é@bﬁkﬁﬂaﬁ\ﬂ therefRe HalE AIMtips AR Hfoce the
mar ket Furthernore, recent publications (WO

2005/120514 WD 2005012485, Cantin et al, Bioorganic &
Medi ci nal Chem stry Letters 17 (2007) 2869-2873)
suggest that PDEL1OA 10i nhibitors may be useful for
treatment of obesity and non-insulin dependent

di abet es.
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Wth respect to inhibitors of PDE10A, EP 1250923

di scl oses the use of selective PDE1O inhibitors in
w@eoensdsys and papaverine in particular, for theCcT/DK2009/050134

treatnment of certain neuroldgic and psychiatric

di sorders. 15 WO 05/113517 di scl oses benzodi azepi ne

st ereospeci fic conpounds as i nhibitors of

phosphodi est er ase, espeC|aIIy types 2 and 4, and the

whielRRETRRN R (sePfismiri s il BareckuiBo aRisgegisn if part, it might
be e>€¥de‘é€éd3$@?nak?/§né Qﬁﬁ&éﬂp'ﬁﬁﬁfléeﬂ'héam \t8SeRBE hfaBeélgnéllﬁﬁg c%?nponents
inhi bitors of phosphodi esterase, 20 especially

besidps cfiéP {Nevepéuty et Bl elogrnalor Receptws @nd Signstd faf’?SdUCﬂO” 2004,

24, REOD: FEBEPSST Bl e BRnZBAMEE ShloUdi P ion jnpipition: mey

negafivegy trheddarutatbef itk difdetly crmdgdnide %Wﬂh@%l?ﬁél&t@ﬁﬂb@h D>

variants thereof are disclosed as inhibitors o
recepters2 shigamnay reducsothenisk/ed tbg/qﬁr@pgnmldal side effects that are seen with

ron S S RSO 00 08 ot s
with D5rEERRG: amgbﬁﬂslﬂowwﬁjllwpisaalss sxpressadiired, receptors expressing
s 3eL1 85630 5 300491 o compouns dBalo BETNE ) Sice b,
recep?&béééﬁlgﬁteféaﬁgttbaiﬂfﬁuIgtléﬁ’%‘f"afb@n Ba\fé c‘}\@/fés\éaéhd’ ‘?ésd?tflng increase in

qul nazol i ne and I soqul noline th e as effective
cAMH)tmalmdaDEéDArlab@lth (@l])@lyutnmlm th@rvs effactp dinati mirmir D1 receptor

aqonisF) EX0A0 PE g FomaE VLBt LA RHRESpy Lo But mignt s
be e&aeé@@l%?%&eé@é%wpl RSFlgli ncter PREIOVESIsOfa  dual  specificity

ui nazol i ne and_i soqui nol i ne that serve as effective
phostgm

efteses CEMR activaes a AHMber of éarg'spmt@mm@@tsslke cAMP and

also i385} B kA SRBAIES Aol el BRPGELSKR. S 1A jggioiton i

likely @6/rﬁi2@8572 ciceptarsastagonisnl impadedridv tidrefese s antipsychotic effect,
nhi bi tors of phosphodi esterase type 10 for the
but th@r@'ﬁf“ﬁéﬁtghétd'ff%)f@m Hatiobsgnednuith slassgicehP2 sseaptematagonists.
5However, these disclosures do not pertain to the
conpounds of the invention, which are structurally
The BDEIOA énhibiborapgpaterire ik nshvewrPD&1Dbe | adtivie irorseveral antlpsychotlc

e il S 6 Ok, B, A2 smegors
halopbﬂ&@ﬂh%t% bGt ar %t%‘uﬁe%télé&sﬁ@ﬁ |t§%’\AﬁFEW®e0§7@§é@é’9) Papaverine

enzyne I nhibitors. 10The conpounds
reducgd(Itypenactivity imratsiioduedd Ry YGRS twiyiles idduation Jof artheteming induced

hypers a8k TSgT ARt Wl O3/q59Ab8Y: Thetd offtbls suapest tbah,PDE10A

inhibitieiaBab ehd CIASsIBeditipbyyhdir. pH8RITA 1h@t7w§wld&m0@%edtéd frbﬁt theoretical
chemical libraries of Scientific Exchange, Inc.

consigerating iy W@ S 19349 furibes sifcloseseiiesuse of selsplb P\Deﬁkﬂ inhibitors
for 4B RS AR he ORI AP PR RE bk B S BB Ry Furnermore

PDEtdmeursﬁmn@n oévdrbes pubsiemhid POMINdoced Teficitonpattedtond] set-shifting
nventlzn may offer alternative

i rathRREEER A FL o SeHBIS AN dudEDATHES. K Bpdel suggests that
PDE1{3§¥&N@MH ﬁ"&“tﬁ‘ﬂﬁgg?é {:%%\ﬁ]g\‘?é‘ d@t&té“é’éso%fafté& Aith¥thizdbhrenia.

nts remai ns a need
alternatlve nmet hods of treatnent Summary of the

L nvent.i |ve the pre nvention is
The 45348 st ulgD AoEBEHER intioatey oot BDRIGA IR, o b8 used to
raise | 1BG&BI SOCAMP did/6hGMIP] ®ithinVeel thiteekpRE8Nthe PDE10 enzyme,

invention is to provide conpounds whi ch have such

activity, and which have inproved solubility,

nmetabolic stability and/ or bioavailability conpared to

prior art conpounds. 30Anot her objective of the

invention is to provide an effective treatnent, in

particul ar | ong-
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termtreatnent, of a human patient, w thout causing
the side effects typically associated with current
wo b@wamses for neurol ogi cal and psychiatric di BOT/OBR@&9/050134
WD 2009/ 152825PCT/ DK2009/ 05G134 7 Further objectives
of the invention will becone apparent upon reading the
present specification. Accordingly, in one aspect the
espeqial@seeﬂrdnsvtlaat compriee dhe dasal genglia;raiml thle PBEfDIAainhibitors of the
etero oup of

5
presepl Bpatit CoMHamihIpTe B G500 A nierlgent aydiy of jassociated
neuroés%@afncl%hd%ﬁéeinnowlr@ﬂh@ebé\é&r%é?fbllazs@léﬁ be rﬁ\élﬂbloglcal and

' d wherein HET may optional | e substituted wt
pSyCh!@ﬂdejlWﬂd@éS sighézdphiemties W'ar%sgmr,mbWﬁﬁl\(ﬂ GQ@IPU&SIVG disorder,

and SRS G5 RS Mhdbe, i oot & b BoRsStd bR Tlog tiRcts, whicn

are agsodidtel Ml theeiumdnt tedrgpieswsmthasmaneny! ; al koxy,
preferably Cl-C6 al koxy, such as 15 net hoxy,

di met hoxy, ethoxy, methoxy-ethoxy and ethoxy-methoxy,

Furth Bl Py B PILERoK (WG P CEr1 FOBHL G B0128HE, Catn ot ol

Biooranim& Stedidnal ClabRisEy, Letfé‘rlﬁ-ﬂl-(z{)om 2869#[8—?3) ﬁ@@bsi that PDE10A

|nh|b|tpr|§a§pﬁy§de Lég{'} gl)éﬁ%%ftmg%gtt( %q)esslt&iahn nrr%tsla}/n depengent diabetes.

al kyl (C3- C8) cycl oal kyl such as cycl opropyl et hyl ;
Cl- C6 hydroxyal kyl such as hydroxyet hyl; CH2CN,
With ceEEad) tNHDhikdDresfaPREAIOKy | ES ut26@ D discidsesnthe use of selective
L - heter

PDE@%%E@%E%%%@@?Q%& )h'apﬁg?ﬂ?/% |%I%1rtlcu ary ?orof%ek%eatmé:n of certain
neurofod® aRE YsyBhiaific disoiders.

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,
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

therapeutic field.

Pyrrolodihydroisoquinolines and variants thereof are disclosed as inhibitors of PDE10 in
WO 05/03129 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 quinazoline and isoquinoline compounds that serve as
inhibitors of PDE10. US 20050182079 discloses substituted tetrahydroisoquinolinyl
derivatives of quinazoline and isoquinoline that serve as effective phosphodiesterase
(PDE) inhibitors. In particular, US 20050182079 relates to said compounds, which are
selective inhibitors of PDE10. Analogously, US 20060019975 discloses piperidine
derivatives of quinazoline and isoquinoline that serve as effective phosphodiesterase
(PDE) inhibitors. US 20060019975 also relates to compounds that are selective
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WD 2009/ 152825PCT/ DK2009/ 050134 8 R2-R6 are each
sel ected i ndependently fromH Cl-C6 al koxy such as
woredobozag2s and hal ogen such as chl orine or fl uoPC€T®K2009/050134
and tautoners and pharnaceutG cal |y acceptable acid
addition salts thereof, and 5pol ynorphic forns
thereof, with the proviso that the conpound is not
inhibirg 53fPHlE3ﬂI0 MO 06/028957 discloses cinnoline derivatives as inhibitors of

phosmﬁgégﬁ gg%g%l Sfm fﬁliréylt)rea]tmen o psycahié)tlrigo and( neurological

syndrdkidsany| met hyI )-1H ben20| m dazol e In a particul ar
enbodi ment, the invention relates to a conpound of
formula | |ntheform100f a single tautoner or a

Howef R AR Blrelgur e 30 RFaSHaRdbTEF Lo S of R 6Fon. which are

structarmwl um@lmeﬂn@moﬂltﬁélm@m PDReinbii®rs (EehRIr, J. et al. Expert
ction herei 15The invention further provides

Opin. Cgﬁ%uP@tegfs fzgpﬁuﬂg |147035§,) pﬁiﬁ?r\“ﬁlﬁ%’ijth%’ﬁl ngw beerzijl found by the
mven&ﬁg.‘&% |9%'<:HY@QHatsb tﬁé"ﬁDE’[i?A EﬂEymE‘?ﬁhquﬁrS‘?s a
edi cament |

anot aspec € presen
i nvention provides a phar maceutl cal conposition

The GRS oS ian At migiaral H}é‘:t Wit bgheofidazole (CAS

ept ab X u C{ 1l I -
st RS e PO A e

benzdimidardae I(CAS Regigier mac @967 8&07y6 neppparalsi t.heachdmlcal libraries of

It th f. f . ti f. .
scierffitiEeRangSs be' AR Zipskiinat e R DRl Ehemis B rospegtively, but
no phfitftofididt dHts MpiRiar t85ha bRehMitlished. TRE @RpO&kds are both

aspect, the present invention provides a nethod of

disclaimeg o the semfjeeet theurreeentigvarion a neur odegenerati ve
di sorder, conprising adm nistering to the subject a
therapeuti cally effective amount of a conpound of

The dodrigourais| of the iaveritidnl mayrdffee raltesmetivies tb Rireine searketed treatments
i nvention provides a nethod of treating a subject
for ”%W@Q?'ﬁ%fait'if%rﬁij/OG@Ski@WémoaﬁjlsiOéd%iﬁs(Wf‘d‘él? a"@o‘?ﬁir eﬁlicﬁ@ous in all

paher?t?"i-l@héé ecﬁéirégretn‘?aiﬁ%‘% Ry i%?%lt%rr%:?@% %?%ng I%i‘ rfé%tment.

fecti Ve anount a conpoun
anot her enbodi nent, the present invention provides a
nmet hod of treating a subject suffering froma drug
addi ction, such as an al cohol, anphetani ne, cocai ne,
SumaryBf W& IRditidd on. WO 2009/ 152825PCT/ DK2009/ 050134

The objective of the present invention is to provide compounds that are selective
PDE10A enzyme inhibitors.

A further objective of the present invention is to provide compounds which have such
activity, and which have improved solubility, metabolic stability and/or bioavailability
compared to prior art compounds.

Another objective of the invention 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 for neurological and psychiatric disorders.
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Substitutents As used in the context of the
w@e@sAass2s nventi on, the terns "hal 0" and "hal openhKase/050134

used 5interchangeably and refer to fluorine, chlorine,

brom ne or iodine. The term"Cl-C8 alkyl" refers to a

strai ght-chain or branched saturated hydrocarbon
Furthbavbiagtivesmfothe invesiion ol deecome rapparerd! ugdveeading the present

.an%%lees of such groups include, but are not limted
SPeCiGRlGet hyl , ethyl, 1-propyl, 2-propyl, 1-butyl,

2-butyl, 2-methyl-2-propyl, 10 2-nethyl-1- butyl, and

n- hexyl . The expression Cl-C8 hydr oxyal kyl " refers to
Accorglirgly, cua oaekqﬂpegfmgapr%eﬂtemvm@ratﬁb@t@sm cempoginds of formula I:

substituted wth one hydroxy grou The term

"hal o(Cl-C8)al kyl" refers to a Ci- al kyl group as

defi ned above which is substR2 teivvi R4up to three

hal ogen atons, such as trifluor yl . 15The
expression "Cl-C8 al koxy" referg A straight-chain
or branched saturated al koRy~g avRmg fromone to
si x carbon at ons HEThetusi i thgge open val ency on
t he oxygen. Exanpl es of sugfoxoups include, but are
not limted to, methoxy, efhoxyH nbutoxy,

2- et hyl - pentoxy and n- héxlyl oxy. 20Thd term " C3-C8
cycloal kyl" typically refers to cycl opropyl,

cycl obutyl, cyclopentyl, cyclohexyl, cycloheptyl or

y - . w .
wher&fﬂolllﬁf% EJCQ?JE:Q)@ argy t&sallo?fg)f %ﬁorﬁjlaalléq@mé%lfrgg? I%yﬁo 4 nitrogen
atomsis defi ned above which is substituted with a

straight-chain or branched Cl1-C8 al kyl. Exanpl es of
such groups include, but are not limted to,
cyclopropyl methyl. 25 Thesterp "heterocycl oal kyl "
refers to a four to eigh ed ring containing
carbon atons and up to { f@% *or S atons, provided
that the four to eight neRpeteWd ring does not contain
adj acent 0 or adjacent S atons. The open valency is on
ei ther the heteroatom or carfjon atom Exanples of such
groups include, but_are not limted to, 30

wher%lﬁeYucmnnpe N $teCnyd capibseMagr fyl anwfpﬂf@mn RT, may optionally be

h e
subsCOTREONEL 7 ko ik fyBht B7ERE Mo SRR saleino fom
Ci- Cgaak;d@‘ulch%d; Mbphalogbn@mchsassd’ﬂsﬁmé dhe dbramire; @yEnbyhlaalo(@ -Ce)alkyl

P The term "Cl- C8 al kyl - het er ocycl oal kyI refers
such ?é tH lnrosreibyle oA I9Ugh aa?sPB%'ﬂWnéH(Oéon'@ QHROBh Cii<Co a|k0XYa such as

meth GRS e B EBody oo SRy thaREoHRd | eWoxy-methoxy, and Cr-Cs

hydrogyalipissuanca .8l ChidOHaramdnelereimt tedotes the attachment point,
t etrahydr opyran- 4-yl - net hyl and

2-mor phol i n-4-yl -ethyl . The term"aryl" refers to a
L-is @hrhm génes@d fPdrhi-80eHLY -GHOE-| toted i bh oM=am8n,

R1 is selected from H; C4-Cg alkyl such as methyl, ethyl, 1-propyl, 2-propyl, isobutyl; C+-
Ce alkyl(Cs-Cs)cycloalkyl such as cyclopropylmethyl; C4-Cs hydroxyalkyl such as
hydroxyethyl; CH2CN; CH2C(O)NH3; C4-Cs arylalkyl such as benzyl and 4-chlorobenzyl;
and C+-Cg alkyl-heterocycloalkyl such as tetrahydropyran-4-yl-methyl and 2-morpholin-
4-yl-ethyl;
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5C - C6 al koxy or hal o(Cl-C6)al kyl as defined above.
Exanpl es of such groups include, but are not |imted
wo og09pkasey| and 4-chl or ophenyl . The term PCT/DK2009/050134

"Cl-C6arylalkyl" refers to & aryl as defined above

which is substituted with a straight-chain or branched

Cl-C6 al kyl. Exanpl es of such groups include, but are

R2-R6 are g dhrseledtadoindepaagénthntrom thiorCbalkoxly.such as methoxy; and

Addi thonal I%r'awthe present i nvention further provides

haloggR Sug GRhIWOBIS t he invention, which are

descri bed bel ow. 15l n one enbodi nent of the invention,

HET is a heteroaromatic group of forrmula Il containing
and t@uﬁ@mE@geﬂﬂdat%WﬁmapﬂUtm&HVhéfJC%b@l @eist asiditiane salts thereof, and

potyricffi! oAy 5hol ufho 7S BERESS W) e Uehtifaule bohie-Shenyt-1ht-

|m|da26I 2 HenéthyBotfaey)-1HEenDimidzebRy oargpnat P¢5Hangl-aH-imidazol-2-yl-
rmula |1 contal nl% 4 nitrogen atons. 20 HET is

SU”arb’r”@ﬁﬁWé)b“S} berngaivndag®Bg t he fol | owi ng heteroaronatic
groups, wherein denotes the attachnent point: H

VI, -Ni>*1/> ---s.,...". N---NNNAN NN *
In a particular embodiment, the invention relates to a compound of formula | in the form

of a single tautomer or a polymorph.

In separate embodiments of the invention, the compound of formula | is selected

among the specific compounds disclosed in the Experimental Section herein.

The invention further provides a compound of formula |, or a pharmaceutically
acceptable acid addition salt thereof, for use as a medicament.

In another aspect, the present invention provides a pharmaceutical composition
comprising a therapeutically effective amount of a compound of formula | and a
pharmaceutically acceptable carrier, diluent or excipient.

The invention further provides the use of a compound of formula [, or a
pharmaceutically acceptable acid addition salt thereof, for the preparation of a
medicament for the treatment of a neurodegenerative or psychiatric disorder.

Furthermore, in yet another aspect, the present invention provides a method of treating
a subject suffering from a neurodegenerative disorder, comprising administering to the
subject a therapeutically effective amount of a compound of formula I. In a still further
aspect, the present invention provides a method of treating a subject suffering from a
psychiatric disorder, comprising administering to the subject a therapeutically effective
amount of a compound of formula |. In another embodiment, the present invention
provides a method of treating a subject suffering from a drug addiction, such as an
alcohol, amphetamine, cocaine, or opiate addiction.
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-Z. - - .S...7...A-N NN\ N WO
2009/ 152825PCT/ DK2009/ 050134 11 In a further
wepdodsasent, the heteroaromatic group HET is PCT/DK2009/050134
substituted with one substitlent R7 selected fromH,;
Cl-C6 al kyl such as nethyl; hal ogen such as chlorine
or brom ne; cyano; hal o(Cl-C6)al kyl such as
Detailed Diesoription ednyentionh as phenyl; and Cl- C6
hydr oxyal kyl such as CH2CH2CH. I n anot her enbodi nent,
HET is substituted with 5 two substituents R7 and R8

Definitiéth Of S dtitutetitgcted fromH, Cl-C6 al kyl such as
nmet hyl ; hal ogen such as chlorine or brom ne; cyano;

As usgglin tita costext Qt;/uheg@reaeratsinveent'fqmmeateémw‘haloéiraﬂd “bamea’s’, are used

G T L S

substituents R7, R8 and R9 individually sel ect ed from
Cl-C6 al kyl such as net h%t hal ogen such as
-C

H
The tefNoiGinfes GikWhr Eferfeto eoslaig W@Po?rch’.fa@@f‘ﬁﬂ K§AtuAiRgh hydrocarbon
havmﬁrft];@rrﬁ %&;% J?)Séhg o@%@v@h%maplgggégﬁc%roups include, but

are nehbmdedﬁot md’cﬁyl thyantipRSbw,r 2-padpylhydrudg e B-butyl, 2- methyl -2-propyl,
f i men at least one of R7, R38 a
2-me By - b A BR A The: FAreasian G ot Ruarosyala] defers 16 a Cr-Ce
I
alkyt ?tﬁ%ﬁéﬁ%ﬁe‘é?ﬁﬁ?h“ﬁ?%@?S@%ﬁ%ﬁ?ﬁ“&?%ﬁm The term
haIO(&an@Qal’v@I 'freferatio chCu e #KY gudie as defingdrabae whish is substituted

20 fi nbodi t, HET i
L L e e
enbodl ment, HET is [1,2,4]triazolo[1,5-a] pyridine. In

athird s ecific enbodi rrent, HET is
The gxpiression i¢ Qca]qjmxyairﬁﬁers ltey aastraight-phaipewi briaeched saturated alkoxy

group; H??ﬂbspe0| Oer?%oé %ﬁtzgtoh%r%clg%ﬂéa%ﬂhg{}% gpél? v%lency on the

oxygem/r Estanpled nf euéh ytdupspiaciutiec berbagdhoelmitedtd, methoxy, ethoxy, n-
2, 4}]Tr| azol o[ 1, 5-a] pyri m d| ne. In a seventh
butoxgp%rm@t ¥l-DeERKY ANHEnREX

[1,2,4] Triazol o[ 1, 5-c] pyri m d| ne. In an eight specific
enbodi ment , HET is [1,2,4] Triazolo[1, 5-a] pyrazine. In
The tmot HSs- Crgpemltbalkyléndyphtiaﬂyen’eferblﬁb icyclopropyl cyclobutyl cyclopentyl,

cyclol&widpgz,néﬂ% azto ' |<§/cloo]c? " %8“(Q)?pirelssnlorzﬁ1 n% &r a?lg/?(% éggcycloalkyl
refers[atrjﬁ)otg %@5 b?&@émglllaéd@}uﬁ’é@ LHbRE VISR TP dtitite8-with a straight-chain
or branched Ci-Cg alkyl. Examples of such groups include, but are not limited to,
cyclopropylmethyl.

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 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,
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 “C4-Cg alkyl-heterocycloalkyl” refers to a
heterocycloalkyl as defined above which is substituted with a C4-Cg alkyl group.
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1- et hyl - 1H benzoi m dazol e. In another specific
wepdodsasent, HET is 1-phenyl - 1H benzoi m dazol ePCT/DK2009/050134
anot her specific enbodi nent ,10HET i s
2- (6-chl oro-benzoi m dazol -1-yl)-ethanol. In another
specific enbodi nent, HET is
Examples df macltn;grogﬂs hdide,i batobie] apElimjtegyioi detrahydropyran-4-yl-methyl
anot S i fic enmbodinment, HET is 5,7- W)
and 2Rk isabEbe brs000) 050154 12
di net hyl -i m dazo[ 1, 2-a] pyridi ne. In another specific

enbodi ment, HET is 5-chloroi mdazo[ 1, 2-a] pyridine. In
The tafot aed” refrrsitpia phemddings wpliopsly sebgitutetwith helogeno C-Cs alkyl,

cr-Cq dwaxy B TEul A2k HGke %%%85 RGP RESUit, ofSths incluce.

but ar@rmithmt@p@c bhesylemeotlichRindphdriyl.
6- Brono- 5, 7-di net hy141, 2, 4] 5tr|azolo[15a]

pyridine. In another specific enbodiment, HET is

The tgr;]rﬁ:‘ﬁé-r 6%%@}(??"5&% gog%aﬁ érf\zé%_@%ﬁne% %ﬂ) \E% thg_hg@ subtituted with a

straighethgih- él brazuchaau r@a@g)ladi{yl_ Bxahplasr ofdsueh groupsniothuele, but are not

o ecific e Tis
"m'teée‘érﬁ"?ﬂzd ngg o%)eg]z yridine. In another specific
enbodi nent , HET i's
7- met hyl [1, 2,4]triazolo[1,5-a]pyridine. In another
Additiopalty.f ithee eme@ahtmjnt/ent'}emT fugher nwokigles cedain embodiments of the

venlifhoffibare R bRy o 1 a)

pyri di ne7- carbonitrile. In another specific
enbodi nent, HET is 5,7-Di nethyl41, 2,4]triazol o[ 1, 5-
In ong] gmhomrﬂem]teof Tlgyepua‘gpmt@an-lETsls a heteroaromatic group of formula Il
of.1 y o]
contah@_d%rﬁfrgé lift)f%%é Ilh ]a%ofﬂerl’ %l{n%gigqgnt bf the invention, HET is a

heter{)ér,ofnaﬁticTrglr@lzmlcﬁf[ mrﬁamépuretzmtammg.%lmtragen hairoms In yet another
odi rent of the invention, -

emboﬂunﬁwe@ BRI HET is h Petemaramatiy er%t it obfaswia 1l containing 4
nt, -L- |s-CH2CH2 In a still further
mtrog%ﬂ‘%ﬂgl‘nggm - L- is -CH=CH. 20I n a further enbodi nent
of the |nventi on, RLis H In another enbodi nent, Rl

HET i nbaierhly  CREeps %%n@eﬁ]é%ﬁ&vﬁﬂé‘b%@q%@ah?@%ps Wherein **
deno@g‘qﬁglaﬁgeﬁmeﬁgpb,ﬁt .C1- C6 al kyl (C3-C8)cycloal kyl. In a
further enbodinent, Rl is Cl-C6

al kyl - het erocycl oal kyl. In another enbodinent, Rl is
Cl-C6 arylalkyl. In a further enbodinent, RL is CH2CN.
Ina still furth I ment, FS\CH2C(O0) NH2. 25 In
a specific enbodilgen is nethyl,”Im anot her
speci fi c enbodi nent’, A is et hyT~. I'N anot her specific
enbodi nent, Rl is 1l-propyl. In anot her specific

enbodi ment, Rl is 2- propyl. In another spgcific
enbodi nent , sobu NH\B anot h fic

enbodi nent , y*dro et *In a th r p’émflc
enbodi ment , | chycI operyIant hyl . anbt her
specific enbodl ment, RL is

t et rahydr opyr an-4-y| -methyl. In another specific

enbodi men Rl is 2-norpholin-4-yl-ethyl. In another

speci fi Nrent , R]\ldfs\g,@bjl. In WM ecific
enbodi nent |/>$ 4- chljor ob nzy)§ «l n anot hen spgckfic
enbodi ML, {'s CH2CNX Nmﬂ her spWN\

enbodi ment, R1'Is CH2C(0)NH2. ""WD

2009/ 152825PCT/ DK2009/ 050134 13 I n one enbodi ment of
the invention, R2, R3, R4, R5 and R6 are all hydrogen.
I n anot her enbodi nent, at |east one of R2, R3, R4, R5
and R6 is Cl-C6 al koxy such as nmethoxy. In a further
enbodi nent of the invention, at |east one of R2, R3,
R4, R5 and R6 is hal ogen such as chlorine or fluorine.
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In one enbodi ment of the invention, R2 is hydrogen. In
anot her enbodi nent, R2 is Cl-C6al koxy such as net hoxy.
wo noov1528es her enbodi ment, R2 i s hal ogen such aBCT/DK2009/050134
chlorine or fluorine. 10l n dre enbodi ment of the
invention, R3 is hydrogen. |In another enbodi nent, R3
i s Cl-Co6al koxy such as nethoxy. In a further
In a duiiberi mquilm@ntsthmlhaj@l@ammhtitasgrohpoHiEﬂ'e imrsubstituted with one

substi&ft P Selecte g et el hsHEh akaret Dl Balodsugh, g chlorine or

bromwécbyéﬁo rI’%IB@.’X&‘C@)'arkyfisué:al’f bBQﬁﬂ@cW@ﬁﬂétﬁﬂnbryl @‘chhsas phenyl; and C-
al ogen such lorine or fluorine.

Ce hyérmwlhybﬁucl@faStﬁbizCHv@ht il® renofEer; %mhwm@"én HEITnIS substituted with

two sPRSH OB RE A Rot inalie e OBl A BT SR as methyt

halogeh! saichnes Bﬂl@flné|dr‘d5rbﬁﬁne | ¢yamide hafdiadiagaikylokuthes trifluoromethyl;
i nventi on, i s hydrogen. In another enbodi nent,

R6
aryl mcfmascmewkya@@c *&755 oy glkyl sughs @t rél2CH2OH. In a further
embo?[fﬁ@ﬂ'ﬂ, PRET iEFqu’tﬂsgkdg%lﬁ ORI e s@ﬁstﬁugérﬂ%'ﬁ? 8 and R9 individually

ort ne. rst oo at 't e vari
selecmjpfrotnsH eDpOdiateyitsuichi wlmemlyt, dialogen wdhf&throemeobr bromine;
[ be cl aj nmed

n nmenti oned rein
cyands Bl efy 168 FHCA P JENPREGEN, a8l (3eoBP apengy and Ci-Co
hydro&%lk?l@éd&r%é‘@l—@@%b'm‘ ting exanples: 30In a specific
embodi nent, HET 1S

5,7-Di rrethill-irridazo[l,2-a]pyrirridi ne; -L- is -S CH2-

In a s%réﬁili‘i%rﬁbsdci@glﬂﬁit@q ??lae;fq‘ %gragégw dro e&ﬁ@ﬁ@%ﬁ& embodiment, at

least %n@%fﬂhP'Ré“aﬁdR iStOYC; Juéh- as‘?ﬁleﬂﬁ)ﬂ M b fhitHeL8RBodiment, at
WO 2009/ 152825PCT/ DK2009/ 50134 14 In ‘another specific
least en® @fl RreRs an\IRe is Hadagescsuah 3s etPBNg cHPRENIG. - | M dazo
[1,2- a]pyrimdine,
5,7-dinmethyl[ 1, 2,4]triazol o[ 1, 5-a] pyri di ne,
Speciic entbaodiirenistdf thet¢smpaand édriwbichahpHETrddioel is derived are given
S-trifluoromethyl -imdazo [1,2-a]pyridine,
below.1 2 4]triazol o[ 1, 5-a] pyri di ne and
6-chl oro-8-net hyl 41, 2, 4]tri azolo [1, 5-a] pyridine; -L-
IS selected from -S—CH2-, -CH2-S- 5and -CH2CH2-; Rl is
In a speetfice dnfhroaimbaytlr Hgdn is metidado[1,2tdlpyrimBlipe.opyla (@dp6N specific

embofie g HE T 1 12 Blipazalot bl pikdine "Bt thied shveifc Pafbodiment, HET

is m?dla%ofpﬂlé]b')mhl@é fer fUiorirth 'sﬁeélﬁbeéhﬁgdﬁ‘ﬁ@rﬁg IIIE? |sf |m|dazo [4,5-

| owm ng specific conpounds, in the formof the
b]pyrlbaélge tme fdih apeaific gmho@unen’@ﬂ-ﬁi'[ s pyrsizotn] 1.2-a] pyrldlne In a sixth

specifig RFEHELE HE 1 312 20 BaBhEsHVibRME Sl i sourh specific
embodlitRestO HEB o MR agT fid&SloM %Uﬁ?{lﬂﬁdlﬂémmaﬁ htdgsauvifidephbodiment,

in the section "PDELOA i nhi i on assay ach of the

HET isdZotiidazelobkbialpiragingn i ndi vi dual enbodi ment, of the
present invention: 15 Table 1: Conpounds of t he
i nvention and | C50 val ues

In another specific embodiment, HET is [1,2,4]triazolo[1,5-a]pyrimidine. In another

specific embodiment, HET is [1,2,4]triazolo[1,5-a]pyridine-6-carbonitrile. In another
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-dimethyl-[1,2,4]triazolo[1,5-a] pyridine. In another specific embodiment, HET is 5,7-
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Conpound 1 G50 (nM
5,7-D nmet hyl-241- ( 3-net hyl - butyl) - 4- phenyl - 1H i m dazol
wo 2¢0955e8 f anyl met hyl Fi mi dazo[ 1, 2- a] pyri mi di neP&T/BHK2009/050134
5, 7- Di met hy1- 2- (4- phenyl - 1- ghopyl - 1H i mi dazol - 2-yl sul f
anyl methyl)- imdazo[1, 2-a]pyrimdine 9.1
2- (1- Cycl opropyl net hyl-4- phenyl-1H i m dazol - 2-yl sul fan
dimethyhimiungn Xalpyddimet hyl ahnth%zsrpegific ae]rplycbdiirrieaﬁt ndrIE'Q is 5-chloro-

imidagp[ﬁ;#ig;m ﬁlﬂ %p %(qéa n%{% eé:lftlﬁ gv‘f)pmll'@%rﬁgll-%ldls 8 methyl -imidazo [1,2-
a]pyrlaln@ D'n”%hBWeTZé'éedlf?c nehBo@ihicit A HET eitshsltDlﬂL‘i’or@HféTﬂWI sithtdtazo [1,2-

i m dazol - 2- yl sul fanyl net hyl Fi m dazo[ 1, 2- a] pyri m di ne
alpyrigme. In another specific embodiment, HET is 6-Bromo-5,7-dimethyl-[1,2,4]

triazo?or[ SE@tnﬁW%f ihe?2 irg rﬂﬁ‘[b%’ ;sggFl‘ﬁFeQ%bggi érﬁpdﬂ-ﬁ%'?jézﬁbrg#ﬁo? methyl-

[1,2 @rléioIGY‘Qerpm/dm@t vy lardfothbe rypbcific- embd)@ﬁméntZ MEITElish)ﬂ chloro-8-

¥ -dlmath1124Ltr|azoI015a]pyr i di
methyjz{1 2 4] rlazolo[1 5-a] pyridine. In another spe0|f|c embodiment HET |s 6-chloro-

A T
|m|daggﬂ1dz ngﬂ@élh L gllﬁz]nt)ég'nloyz'elgl g%ﬁ@%ﬁ_’éa] pyrl E[SU‘-IE"\‘ny]rQ 57-methyl-
[1,2,4]tBagSlolt, Diajpyridime . rh_wdano[hlerZsabplﬁm mmbommeylt,nﬁm'l;/l sul 8-methyl-
imidaéS@}’%?a}é{riﬁﬁ%?%}hbﬂ%‘%%‘%bﬁ&%ﬁf Soon %é{fdﬁ jrg]l_zcgapﬁ{s&,%ﬁ] pyridine-
7-car%oﬁif‘r’|léf.‘ egmbthér ¥bééihé W IEBKL I‘FET'% QiﬂwD?n'f’éll{WJ[’i ,Q‘/q{rfézoloﬂ ,5-
a]pyrimidine.
Typically, HET is 5,7-dimethyl-imidazo[1,2-a]pyrimidine or [1,2,4]Triazolo[1,5-

c]pyrimidine or [1,2,4]Triazolo[1,5-a]pyrazine.

In another embodiment of the invention, -L- is -S-CH»-. In a further embodiment, -L- is
-CH2-S-. In yet another embodiment, -L- is -CH2-CH»-. In a still further embodiment, -
L-is -CH=CH-.

In a further embodiment of the invention, Ry is H. In another embodiment, Ry is C¢-Ces
straight or branched chain alkyl. In another embodiment, R¢ is C4-Cs hydroxyalkyl. In
another embodiment, R¢is C4-Cg alkyl(Cs-Cg)cycloalkyl. In a further embodiment, Ry is
C+-Cs alkyl-heterocycloalkyl. In another embodiment, Ry is C4-Cg arylalkyl. In a further
embodiment, Ryis CH2CN. In a still further embodiment, R1is CH>C(O)NH..

In a specific embodiment, Rqis methyl. In another specific embodiment, R is ethyl. In
another specific embodiment, Ry is 1-propyl. In another specific embodiment, Ry is 2-
propyl. In another specific embodiment, Ry is isobutyl. In another specific embodiment,
R1is hydroxyethyl. In another specific embodiment, Ry is cyclopropylmethyl. In another
specific embodiment, R; is tetrahydropyran-4-yl-methyl. In another specific
embodiment, Ry is 2-morpholin-4-yl-ethyl. In another specific embodiment, Ry is benzyl.
In another specific embodiment, Ry is 4-chlorobenzyl. In another specific embodiment,
R1is CH2CN. In another specific embodiment, R1is CH2C(O)NH..
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59
5,7-Di met hyl- 2- (1- nmet hyl- 4- phenyl - 1Hi m dazol - 2-yl net h
wQbeuhsmeyl )- [1,2,4]triazol o[ 1, 5-a] pyridi ne GRCT/DK2009/050134
5, 7- Di met hy1- 2- (4- phenyl - 1H131 dazol - 2- yl et hyl sul f any
l)- [1,2,4]triazol o[ 1, 5-a] pyridine 64
2-(1- Met hyl-4-phenyl- 1H i m dazol - 2-yl sul f anyl et hyl ) -5
In one ed@odBeADODINESPSRBIRTT/RICERO B 0RO 8B4 Rbare all hydrogen. In another

Yy Sl T S —

a furtﬁeldéﬁ%bﬁh‘ﬁéﬁt o tﬁéﬁﬁ\yéﬁi@hobﬂle%s@bﬁérdfqllan36§4 and R is halogen
- Di net hy1-242- (1- net hyl 4-phenyl - 1HFim dazo 2-yl

such éS I@Wqﬂnﬁrﬁl’dh@@l[@ 2-a] pyri mdine 68
[2-(5,7-Dinmethyl[ 1, 2, 4] triazol o[ 1, 5-a] pyri di n-2-yl sul f
anyl net hyl ) - 4- phenyl -imdazol -1-ylFacetonitrile 69

In on’é érinbbﬁmmrﬂpcyflt-h@ rﬁw@nybn 1H7I|§lhi@2@gben? vl adthgl Sshtbedinent, R, is

-5, 7- dinethyl - 2,4]triazol of ridine 70
Cs- C@"(QXYI\/@{%&S meéh@ﬁyi @ﬁurthﬁﬁﬁﬁ@m@%tng%ﬂﬁ/hﬂﬂgﬁﬁr%%ﬁ as chlorine

or flubdne 4l triazol o[ 1, 5-a] pyri di ne

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

or fluorine.

In one embodiment of the invention, R4 is hydrogen. In another embodiment, R4 is
C+-Cs alkoxy such as methoxy. In a further embodiment, R4 is halogen such as chlorine

or fluorine.

In one embodiment of the invention, Rs is hydrogen. In another embodiment, Rs is
C+-Cg alkoxy such as methoxy. In a further embodiment, Rs is halogen such as chlorine

or fluorine.

In one embodiment of the invention, Rs is hydrogen. In another embodiment, Rg is
C+-Cs alkoxy such as methoxy. In a further embodiment, Rg is halogen such as chlorine

or fluorine.

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:

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.



10

15

75
2-(1-Benzyl- 4- phenyl- 1H i m dazol - 2-yl sul fanyl et hyl ) -5
WO Zeoditpmsehyl i m dazo[ 1, 2- a] pyri m di ne 84 PCT/DK2009/050134
2- (4- Phenyl - 1Hi m dazol - 2- yltdfet hyl sul fanyl1) 41, 2, 4] tri a
zol o[ 1,5- a]pyridine 87
6- Chl or o- 8- net hyl - 2- ( 1- net hyl- 4- phenyl - 1H i m dazol - 2-
In angtheespeditic e fmibogdinent, Edl] isrdedecied frond 5 a-giymatdylreigazo [1,2-

a]pyngy@pezg]%h%%ww;% ét cr[i é ]&1%%{,?%' %%dﬂhen@l E’I'j‘é,4ﬁ?r|azolo[1 5-
a]pynﬁ‘néh?ae' 5Qﬁﬂ&ﬁbﬂ¢e‘ﬂh henodzoYH:2- H]pﬁ/ﬁéme' Pt 2|4Sjtlr|||afz§RbY1 BR{]pYridine and

I-|mdazo[1 rimd

6-chidrad- (@tnylt[a %X]meqji Qa}@yrlwrle Lt saiegion frmrmmgw sCH2-S-
and {?B@@?—Yﬁ |s7selgct'gatfpélrl1 h[y%il'ggezh-| trrli<i~tﬂ§l()|eﬁ{yjr 2':’ p?gp?/Y rd)lqz@ﬁ and

tetrah&dfdpﬁéﬁﬂlyl%éﬂh@h)ehdlﬁtLrl%@é@ill Rrdydgen.f anyl net hyl ) - 5,
di met hyl i m dazo[ 1, 2- a] pyri m di ne 100

2 (5,7-Di net hyl -i m dazo[ 1, 2- a] pyri m di n-2-yl net hyl sul f

In segﬁ%%tgélnreﬁp%ﬁ%{_t% mf!ﬁﬂg eﬂiﬁ%heny{%fﬁ&#]nga% Ifognulla | s selected

amongniylentetlbwing speiclﬂam[rﬂpolrmﬂspyrl itk fierml 40 the free base one or more
244- ( 3- Mef hoxy- phenyl 1-1Him dazol -2-y

tautogTS HIGFE 8 5 HRRBRRGN UGl ACHEPIAbE S 20ghian seit HrrRe!. Table 1

lists dofflpounds of the invention and the corresponding ICso values determined as

described in the section “PDE10A inhibition assay”. Each of the compounds constitutes

an individual embodiment, of the present invention:

Table 1: Compounds of the invention and ICsy values

Compound |IC50 (nM)
5,7-Dimethyl-2-[1-(3-methyl-butyl)-4-phenyl-1H-imidazol-2- 54
ylsulfanylmethyl]-imidazo[1,2-a]pyrimidine )
5,7-Dimethyl-2-(4-phenyl-1-propyl-1H-imidazol-2-ylsulfanylmethyl)- 9.1
imidazo[1,2-a]pyrimidine '
2-(1-Cyclopropylmethyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)- 12
5,7-dimethyl-imidazo[1,2-alpyrimidine
5,7-dimethyl-2-((1-methyl-4-phenyl-1H-imidazol-2- 20
ylthio)methyl)imidazo[1,2-a]pyrimidine
5,7-Dimethyl-2-[1-(2-morpholin-4-yl-ethyl)-4-phenyl-1H-imidazol-2- 29
ylsulfanylmethyl]-imidazo[1,2-a]pyrimidine
5,7-Dimethyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)- 26
[1,2,4]triazolo[1,5-a]pyridine
2-(1-Cyclopropylmethyl-4-phenyl-1H-imidazol-2-yImethylsulfanyl)- 34
5,7-dimethyl-[1,2,4]triazolo[1,5-a]pyridine
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-ylmethylsulfanyl)-4- 52
phenyl-imidazol-1-yl]-acetonitrile
5,7-Dimethyl-2-[4-phenyl-1-(tetrahydro-pyran-4-ylmethyl)-1H- 59
imidazol-2-ylsulfanylmethyl]-imidazo[1,2-a]pyrimidine
5,7-Dimethyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylmethylsulfanyl)- 61
[1,2,4]triazolo[1,5-a]pyridine
5,7-Dimethyl-2-(4-phenyl-1H-imidazol-2-ylmethylsulfanyl)- 64
[1,2,4]triazolo[1,5-a]pyridine
2-(1-Methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-5- 66




7- Met hyl - 2- (1- met hy1- 4- phenyl - 1Hi m dazol - 2- yl net hyl su
[ fanyl)- [1,2,4]triazolo[1,5-a]pyridine 170
WQ@4eb9(12800I or o- phenyl) - 1- met hyl- 1H i m dazol - 2- p¢ TvBKRYwSH50134
ul fanyl]-5,7- dimethyl-[1,2, 8 triazol o[ 1, 5-a]pyridine
180

244- (4- Fl uoro- pheny1)-1-nethyl-1H i m dazol -2-yl nethyl s
trifluoodrhatinyl-imiliaZe[ 10R2-efayiniging 1, 2, 4] tri azol o[ 1, 5-a] py{i di ne
2-(1-Bt891-4-phenyl-1H-imidazol-2-ylmethylsulfanyl)-5,7-dimethyl-

[1,2 4%{1,32&@[175]3]@&;({15@41 2,4]triazol o[ 1, 5- a] pyri di n- P- yI s6f
am oe T

?mfdggggfgﬁ@“m@‘“zﬁm%by’ L e S
12-(5. YAz f311’54al' Wi iﬁvﬁﬂvﬂﬁ%ahx'ﬂ i'§ LI  an
pheny{ﬂmlﬂﬁ -feetapirile. o Evr | lgl ne 220 Y 59
2-(1-lgomnepily 14me y--hidtimjdazol ghdmethyisuliamydeiz 6t - 2- yI s{il f any)
dimethgkHy2, ﬂ}trlamld[ézﬁ}p]pmda]myrl di ne 230
2-(1-Méthy(-2-gHaengl- o He hedyZol-2Lylmestinyldulfdiyi ) dazol - 2-yl et hytg
[1,2,43ib2oM[1,5%]gyridiheret hyl -[ 1, 2, 4] triazol o[ 1, 5-a] pyfidin
2-(1-Bénzyl-4-phenyl-1H- |m|daz I-2- Isulfan Imethyl)-5,7- dlmeth l-
|m(|da26f1yi%]5 m{amep enyl 1Y hyy H-yl )m5 dazol 2y | ret hyBé

il A I ul I
24 Bhe R S T B R P
6-Chloro-8-methyl-2-(1-methyl-4-phenyl-1H-imidazol-2- 91
ylmethylsulfanyl)-[1,2,4]triazolo[1,5-a]pyridine
trans-5,7-Dimethyl-2-[(E)-2-(1-methyl-4-phenyl-1H-imidazol-2-yl)- 92
vinyl]-imidazo[1,2-a]-pyrimidine
2-(1-Isopropyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-5,7- 92
dimethyl-imidazo[1,2-a]pyrimidine
2-[4-(3-Fluoro-phenyl)-1-methyl-1H-imidazol-2-ylmethylsulfanyl]-5,7- 100
dimethyl-[1,2,4]triazolo[1,5-a]pyridine
2-(1-Ethyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-5,7-dimethyl- 100
imidazo[1,2-a]pyrimidine
2-(5,7-Dimethyl-imidazo[1,2-a]pyrimidin-2-ylmethylsulfanyl)-4- 110
phenyl-imidazol-1-ylamine
5,7-Dimethyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)- 140
imidazo[1,2-a]pyridine
2-[4-(3-Methoxy-phenyl)-1-methyl-1H-imidazol-2-ylmethylsulfanyl]- 170
5,7-dimethyl-[1,2,4]triazolo[1,5-a]pyridine
7-Methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylmethylsulfanyl)- 170
[1,2,4]triazolo[1,5-a]pyridine
2-[4-(3-Chloro-phenyl)-1-methyl-1H-imidazol-2-ylmethylsulfanyl]-5,7- 180
dimethyl-[1,2,4]triazolo[1,5-a]pyridine
2-[4-(4-Fluoro-phenyl)-1-methyl-1H-imidazol-2-ylmethylsulfanyl]-5,7- 180
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- 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-ylsulfanylmethyl)- 220
imidazo[1,2-a]pyridine
8-Methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)- 230
imidazo[1,2-a]pyridine
2-[4-(2-Fluoro-phenyl)-1-methyl-1H-imidazol-2-ylmethylsulfanyl]-5,7- 240
dimethyl-[1,2,4]triazolo[1,5-a]pyridine
2-[4-(2-Chloro-phenyl)-1-methyl-1H-imidazol-2-yImethylsulfanyl]-5,7- 250
dimethyl-[1,2,4]triazolo[1,5-a]pyridine




242- (5, 7-Di net hyl -i m dazo[ 1, 2- a] pyri m di n- 2-yl net hyl su

| fanyl)-4- phenyl -i m dazol - 1-ylFacet am de 250
WQ@2(02AERRYy 1- 4- phenyl- 1H i mi dazol - 2- yl net hyl sul Peamnpk}?609/050134

[1,2,4]triazol o[ 1, 5-a] pyri ditte 260

2-(1- Met hy1- 4- phenyl- 1H i m dazol - 2-yl net hyl sul fany1)-1

- phenyl - 1Hbenzoi m dazol e 330

2-[2-(234AD(r@e iy t-imuix gzl él‘ry]@yfiﬂl’ridiatmyllnéihyismfaimd)an— 2-y %40
phenydidenol-A-yil-destamidéryl -[ 1, 2, 4] tri azol o] 1, 5-a] py[i di
[21 (21 Fﬁgl o phenyl 0 %anz)cl)lflyﬂlr_nlemyésauzhanyg yl sul f anyl met hy! )260
2-(1-M f” 'pi"f%' R e R Y T T
benqum /I1 triazolofld 5-3alpnvridine 380
2-[4- @Mé texpmnspy) e Egn k- pdagal-2Mmahyissbrogly | fret hyjs
S5,7- d'tﬁTFGftBWv{mz 4ltriazalp )Inyrlplmez Altriazolo[1,5-a]pyfidine
2-(1-Meiyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2- 60
a]pyridird- orartonitrith met hy1- 2- (1- met hy1- 4- phenyl - 1H- i m dazo?i -

I 184 2, £h f 5-a ridfne 420
[21 (21 ﬁ%%mfg'? %%e;}%imwgkb‘l n@?ﬁélﬁ%ﬂk@%mdaz o% p% yl pret hﬁaso
2-[1-( cl*( o nzyt)-4- ‘hlehp% T‘I‘I‘%n‘l’da'z 2 thyfsul 7-
dlmeé @%tﬁ %Iou Lot Mné’ Zoyimythyis féf”é(ﬂ%l fref hyl Y419
6-Brog1qva/pgimaiylnZ-fig) ﬁy'n‘rgwwﬂimdﬁnzehgm 2-yl s|il f amgg
ylmethsulfanyl)- s Alraralopl. ap
2-[4-(3-Fluoro-phenyl)-1-methyl-1H-imidazol-2-yImethylsulfanyl]- 430
[1,2,4]triazolo[1,5-a]pyridine
2-(1-Methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-pyrazolo[1,5- 430
alpyridine
5-Methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)- 480
imidazo[1,2-a]pyridine
2-[4-(4-Fluoro-phenyl)-1-methyl-1H-imidazol-2-yImethylsulfanyl]- 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
[1,2,4]triazolo[1,5-a]pyridine
2-(6-Chloro-imidazo[1,2-a]pyridin-2-ylmethylsulfanyl)-4-phenyl- 830
imidazol-1-ylamine
2-(1-Methyl-4-phenyl-1H-imidazol-2-yImethylsulfanyl)-1H- 840
imidazo[4,5-b]pyridine
6-Chloro-8-methyl-2-(1-methyl-4-phenyl-1H-imidazol-2- 890
ylsulfanylmethyl)-imidazo[1,2-a]pyridine
2-[4-(4-Chloro-phenyl)-1-methyl-1H-imidazol-2-ylmethylsulfanyl]-5,7- 1100
dimethyl-[1,2,4]triazolo[1,5-a]pyridine
6-Bromo-7-methyl-2-(1-methyl-4-phenyl-1H-imidazol-2- 1200
ylmethylsulfanyl)-[1,2,4]triazolo[1,5-a]pyridine
2-(1-Methyl-4-phenyl-1H-imidazol-2-ylmethylsulfanyl)- 1500
[1,2,4]triazolo[1,5-a]pyrimidine
2-[2-(1-Amino-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-6-chloro- 1500
benzoimidazol-1-yl]-ethanol
2-(Imidazo[1,2-a]pyridin-2-ylmethylsulfanyl)-4-phenyl-imidazol-1- 1500
ylamine
2-(1-Methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2- 1500
alpyridine




480
244- (4- Fl uor o- phenyl) - 1- et hyl- 1H i m dazol

2- (1- Met hy1- 4- phenyl- 1H i m dazol
- phenyl - 1Hbenzoi m dazol e 580
244- ( 3- Chl oro- phenyl) - 1- net hyl- 1H i m dazol

-2-yl met hyl s
waikdoanyisks [ 1, 2,4]triazol o[ 1, 5-a] pyri di ne 570 PCT/DK2009/050134
-2-yl sul fanyl nethyl )-1

-2-yl met hyl s

ul fanyll- [1,2,4]triazolo[1,5-a]pyridine 810
2-(1-Methyt-Sphengt-il Rikicadadol-.22yledethyylsalfamy®- y1 met hyl sul | any!| 2360
1, 241&55@6 5@]@;&Me$ oérzarﬁmﬂegwoz A — 1)
2-[4-(4-N1dth R 28100y )RR T ANy
e %i? ST A =
1 Me y ( 11 y d 11 Byl ¥ |f?$‘| Q IUG_UI L

P'Sal 9
benz WA QZA)@& or nwniej:n\M\ =-1- rjet h\/1 1H-im dazol -2- \/I et h\j/lsgo
2-(1-Methwhg henytr HintigazaH2-yisulfaryimethabdmigazafl 2 py f i di B800

ajpyrimigine

8-Methry B2 qdephenyk t HyimidaZdl-2aps bijdnylimpthgtlyimiddEd[ m2d az pl - 2- 70
alpyridineet hyl sul fanyl1) 41, 2, 4] triazol o[ 1, 5-a] pyri di ne 1200'3
2-[1-(4-CHoMRbBY, £y|)441%%ﬂ(%|11ﬂfmudﬁz‘!ﬁé%smféﬁgﬁﬁé@%ﬁ&lﬂ ny 1),
dimeth{1-ifnidhd 6]_'1@2 % nel pyrimdine L ,\70
+ 2RI %%rs AT A N
phen |m|dazo yI) morp 17
8-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-
[1,2,4]triazolo[1,5-a]pyridine 12
8-Methyl-2-{2-[1-(2-morpholin-4-yl-ethyl)-4-phenyl-1H-imidazol-2-yl]-
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]triazolo[1,5-a]pyridine 14
5-Methyl-2-{2-[1-(2-morpholin-4-yl-ethyl)-4-phenyl-1H-imidazol-2-yl]-
ethyl}-[1,2,4]triazolo[1,5-a]pyridine 8.1
4-(2-(2-((5-chloro-[1,2,4]triazolo[1,5-a]pyridin-2-yl)methylthio)-4-
phenyl-1H-imidazol-1-yl)ethyl)morpholine 33
5,7-dimethyl-2-(2-(1-methyl-4-phenyl-1H-imidazol-2-yl)ethyl)-
[1,2,4]triazolo[1,5-a]pyridine 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-yl)ethyl)-
[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-a]pyridine 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)ethyl)-5,7-dimethyl-
[1,2,4]triazolo[1,5-a]pyridine 36
5,7-dimethyl-2-(2-(4-phenyl-1-propyl-1H-imidazol-2-yl)ethyl)-
[1,2,4]triazolo[1,5-a]pyridine 26
5,7-Dimethyl-2-[2-(4-phenyl-1H-imidazol-2-yl)-ethyl]-
[1,2,4]triazolo[1,5-a]pyrimidine 5.3
5,7-Dimethyl-2-(4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-
[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




2- (I mdazo[ 1, 2-a] pyri di n-2-yl net hyl sul fany1l) - 4- phenyl -
i m dazol -1- ylam ne 1500

wWQ2¢0dAkseHy1- 4- phenyl- 1H i mi dazol - 2-yl sul f anyl pet/bKR)09i050134
m dazo[ 1, 2- a] pyri di ne 1500 18AD
2009/ 152825PCT/ DK2009/ 050134 17
2-(1- Met hyl- 4-phenyl- 1H i m dazol - 2-yl net hyl sul f any1) -
[1,2,4]triazolo[1,5-a] pyridine-6-carbonitrile 1600

5,7-DiAdth{/i2 Nt irhethy -pipdieny)- 1 H-imiddwnol-21yteulfdrdémethyd- y [ net hyl
[1,2,4%tvbE@lBy, 5-Bpyrirdidies hyl -[ 1, 2, 4] triazol o[ 1, 5-a] py[i di ng5

g]gneth?/PQ [%J4 pheHI 1H -i |dazol-2t-1ylz1 fhyl]'ﬂ 2, 4](5r|azz(§)|lo[1 ,5- bt hyl 5y

20150 m@%ﬁ@ ”rg' '¥'$§?1E3£¥HP?*EYDI5SZ1%ﬁWer v,

[1.2,4 HNEY 4i ne 2000

5,7- Dgnmyh 1l1 42 monphelig-wethh-dphanyb 1-sidazohA-mef hyl ) - i
ylsulfamydenedfvil- (1. 2. 41tigzaldi Ine-ajppoimidine 5

5-Me@WlL2{[2- Cthethg-beheng)-1 A-iplcarol-2iyl-ethyllazol - 2- y1 bul fany
morphdigi-hyl-[ 1,3, 4triadblokt Byd]pyrivhidiageo[ 1, 2- a] pyri mi di ne[ 470 6.9

2-[2-(4- |§ébdtfr -4 PR Pl P Gmidazel-2 i J-e@4AlRmetwy1al Pyr1drp- 2-yl)

[1,2,4FRE2YIb Ps%hpﬁpme 1.6
2-[2-('-Isbgropyl-4- pﬁeﬁf}l"l’H uhud’az’of?'w éfh‘yl]% e tﬁ'ﬁ- 7
[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)-ethyl]-
4-phenyl-imidazol-1-yl}-ethyl)-imidazolidin-2-one 2.8
5-Methyl-2-{2-[4-phenyl-1-(3-piperidin-1-yl-propyl)-1H-imidazol-2-yl]-
ethyl}-[1,2,4]triazolo[1,5-a]pyridine 25
Diisopropyl-(2-{2-[2-(5-methyl-[1,2,4]triazolo[1,5-a]pyridin-2-yl)-
ethyl]-4-phenyl-imidazol-1-yl}-ethyl)-amine 7.3
8-Methoxy-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-
[1,2,4]triazolo[1,5-a]pyridine 40

1-{2-[2-(5,7-Dimethyl-[1,2,4]triazolo[1,5-a]pyrimidin-2-
ylmethylsulfanyl)-4-phenyl-imidazol-1-yl]-ethyl}-3-methyl-

imidazolidin-2-one 25
5,6,7-Trimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-
[1,2,4]triazolo[1,5-a]pyrimidine 15
5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-7-phenyl-
[1,2,4]triazolo[1,5-a]pyrimidine 2.8

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

ethyl}-[1,2,4]triazolo[1,5-a]pyridine 1.3
2-[4-(3-Methoxy-phenyl)-1-methyl-1H-imidazol-2-ylmethylsulfanyl]-
5,7-dimethyl-[1,2,4]triazolo[1,5-a]pyrimidine 80
5-Ethyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-
[1,2,4]triazolo[1,5-a]pyridine 7.5
5,7-Dimethyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylmethylsulfanyl)-
[1,2,4]triazolo[1,5-a]pyrimidine 120
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 2.7
2-[2-(1-1sobutyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-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]triazolo[1,5-a]pyrimidine 3.4
1-(2-{2-[2-(5,7-Dimethyl-[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-[1,2,4]triazolo[1,5-a]pyrimidin-2-yl)-ethyl]-4-
phenyl-imidazol-1-yl}-ethyl)-diisopropyl-amine 8.7




8- Met hyl - 242- (1- net hy1l- 4- phenyl - 1H i m dazol - 2-y1) - et hy

I]1- [1,2,4]triazolo[1,5-a] pyridine 12

W@20det1kagls 2- { 241- ( 2- nmor phol i n- 4-yl - et hyl ) - 4- pheaybK1049i050134

m dazol - 2- Aet hyl }41, 2, 4] tri d#ol o[ 1, 5- a] pyri di ne

8.1

5- Met hyl - 242- (1- net hy1l- 4- phenyl - 1H i m dazol - 2-y1) - et hy

[1- [1.,2 4]triazolo[1,5-a]lpyridine 14

5,7-Dinétty 24241 {(24terphoimdpyiedthyh)-4-phersd-Nid-imidapdieny! - 1H- i
2-yl]-ethgiag 0)2; Atrserolof il KAd]pPrididingé azol o[ 1, 5-a] pyridine| 8.1 1.4
5,7-Diméthyl-2-[R{(2- dHé'n?F—q)'drépﬁ -rhidazel- @lyi') gth@]-Pyri di p-2-yl)
1, 24TEﬁTaEbﬂb 115 pytimidine 0.69
l I+
Ry gbrﬁgwg;ltf*%wgéowaaﬁw oY i aro| 2. y0e
p eny ﬂml aZ Q'fqp aoll1 5.2l nvri rh ne 17
(S)-142125 - f@@ﬂfﬁth?'ﬂﬂ ﬂﬁﬁlﬁéﬁlﬁa{l palyinidror-yPe.ykfpyri di n-
phenyl-itiaze) ¥ #Prop@sne ol 11 i mi dazol - 1-yl) et hyl) mor phol | &
8-methioxy-5-methyl-2-(2-(1-methyl-4-phenyl-1H-imidazol-2-yl)ethyl)-
[1,2,48ri@zolofebfajdyrifR- ( 1- met hy1l- 4- phenyl - 1H i mi dazol - 2- yp&
R y») 57[I;‘)|naet141 L, Zizljlhﬁ’idloﬁ S’-]a frinfidime2-39-ethyl]-
Etp))hg ?nﬁ% W 4srbgark 4= mdazol 92 ypethyl)- 14
8-fluord -1- "'\" c : 1- "‘of ol-2-yhethyl
[1.2.4%ik 15 Krtliss H :EH-I m dazol 2-y1|)2-0
1-{2-] (%3? Pim%&hw Eﬂ’%"‘ﬂiﬂéﬁ‘}'?ﬁlﬁﬂwrﬁﬁ?m T aBir) 5| 7- i e
phenylttigazoy-14y}-2irmeBybpiopanad-el v i di ne 29
8-Ethyl-5-methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-
[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]triazolo[1,5-a]pyrimidine 3.6
5,8-Dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-
[1,2,4]triazolo[1,5-a]pyrazine 1.8
7-Methoxy-5-methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-
ethyl]-[1,2,4]triazolo[1,5-c]pyrimidine 160
7-1sopropyl-5-methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-
ethyl]-[1,2,4]triazolo[1,5-a]pyrimidine 4.8
2-{2-[4-(2,4-Difluoro-phenyl)-1-methyl-1H-imidazol-2-yl]-ethyl}-5,7-
dimethyl-[1,2,4]triazolo[1,5-a]pyrimidine 79
7-Methoxy-5,8-dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-
ethyl]-[1,2,4]triazolo[1,5-C]pyrimidine 29
5,8-Dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-
[1,2,4]triazolo[1,5-c]pyrimidine 7.2
2-{2-[4-(2-Methoxy-phenyl)-1-methyl-1H-imidazol-2-yl]-ethyl}-5,7-
dimethyl-[1,2,4]triazolo[1,5-a]pyrimidine 32
{5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-
[1,2,4]triazolo[1,5-a]pyrimidin-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-a]pyridine 0.93
5,8-Dimethoxy-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-
[1,2,4]triazolo[1,5-a]pyridine 33

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

invention have an ICsp 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 range of 0.2 — 5 nM or in the

range of 0.2 — 1 nM.
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36
5, 7-di net hyl- 2- (2- (4- phenyl - 1- propyl - 1H i m dazol - 2- ype
WO boobjis2spsd, 2, 4] tri azol o[ 1, 5-a] pyri di ne 26 PCT/DK2009/050134
5, 7- Di met hy1-242- (4- phenyl- B8 i m dazol - 2-y1)-et hyl ] -
[1,2,4]triazolo[1,5-a]pyrimdine 5. 3
5, 7-Di nmet hyl- 2- (4- phenyl - 1Hi m dazol - 2- yl sul f anyl net hy
Selectgd cpmhppuntls rl”iaaedjeqnltdéteq forrtheir dibﬁ'éy g reverse phencyclidine (PCP)

inducgfi ﬁm%]ep%ttlg}ﬁéﬁﬁ? ﬁg\éqggl ?fy t]hg P(?Ey? it ilg n'apn%%%%_szdgslc)ribed in the
sectuo%prfHelw% &%ﬁ?&g O 0RI8E %éra?e%vut
, 7-Di met hy1- 2- (1° met hy1- 4- phenyl - 1Hi ni dazol - 2- yl sul f
anyl msthyl) [1,2,4]triazol o[ 1, 5-a] pyrimdine 25

Resu% ?4?;@ e o?ﬁ%@@ﬁﬁ%‘?&%ﬁi #ggtiztﬂ‘g%éf%'d' gdr%&%t]r%&& tid dvénflon are in

vivo aktilvé-darapounds:- m‘alﬁfﬂ@\mtbe the irCEag@lcett by sarataviy MQY%) shown in
-57d|mathyl[1 ,4]triazolo[ 1, 5-a] pyrimdine 4.2

the talez. pj et hyl 241- (2- nor phol i n- 4-yI - et hyl ) - 4- pheny! - 1H

i m dazol -
I o[ 1, 5-a rimdine 5
Tebiel %%%e??éﬂzd;f?c?f‘ g aRg) EH. i dazol 2-y1)- et hy
nor nhnl h-4 \/1/I1 ’) /I'I triazo 5 a] Py ¥ |%rr;_er\‘l/ergé_l PP
Compound induced hyperactivity
8-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]- 69
[1,2,4]triazolo[1,5-a]pyridine
5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]- 66
[1,2,4]triazolo[1,5-a]pyridine
5,7-Dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]- 84
[1,2,4]triazolo[1,5-a]pyrimidine
5,7-Dimethyl-2-[2-(4-phenyl-1H-imidazol-2-yl)-ethyl]- 38
[1,2,4]triazolo[1,5-a]pyrimidine
5,8-Dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]- 67
[1,2,4]triazolo[1,5-a]pyridine
5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-7- 17
morpholin-4-yl-[1,2 4]triazolo[1,5-a]pyrimidine
Diisopropyl-(2-{2-[2-(5-methyl-[1,2,4]triazolo[1,5-a]pyridin-2-yl)- 07
ethyl]-4-phenyl-imidazol-1-yl}-ethyl)-amine
8-Methoxy-2-(1-methyl-4-phenyl-1H-imidazol-2- 26
ylsulfanylmethyl)-[1,2,4]triazolo[1,5-a]pyridine
5,6,7-Trimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)- 14
ethyl]-[1,2,4]triazolo[1,5-a]pyrimidine
2-[4-(3-Methoxy-phenyl)-1-methyl-1H-imidazol-2- 36
ylmethylsulfanyl]-5,7-dimethyl-[1,2,4]triazolo[1,5-a]pyrimidine
(2-{2-[2-(5,7-Dimethyl-[1,2,4]triazolo[1,5-a]pyrimidin-2-yl)- 14
ethyl]-4-phenyl-imidazol-1-yl}-ethyl)-diisopropyl-amine
5,7-Dimethyl-2-[2-(4-phenyl-1-propyl-1H-imidazol-2-yl)-ethyl]- 3
[1,2,4]triazolo[1,5-a]pyrimidine
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
yl)ethyl)-[1,2,4]triazolo[1,5-a]pyridine
1-{2-[2-(5,7-Dimethyl-[1,2,4]triazolo[1,5-a]pyrimidin-2-yl)-ethyl]- 33
4-phenyl-imidazol-1-yl}-2-methyl-propan-2-ol
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242- (1-1 sobutyl-4-phenyl - 1H i m dazol - 2-yl)-et hyl ]-5-ne
WO boobf142825 4] tri azol o[ 1, 5-a] pyridine 1.6 PCT/DK2009/050134

242- (1-1 sopropyl- 4- phenyl - 11 m dazol - 2-y1)-ethyl ]-5-m

ethyl[1,2,4]triazol o[ 1, 5-a] pyridine 23

1- Methyl-3-(2-{242-(5-nmethyl4l, 2,4]triazol o[ 1, 5-a] pyri

din-2-yl)-ethyl]-
8-Eth¢pimeetinl/-2-2-¢bnadthll-4-pherylHynidadalz2lyildi n- 2- one ng
ethyl]91 e tdzolo[ll Hdpphmidide 1- ( 3- pi peri di n- 1-yl - propyl) *IH
5,8- Dirﬁét"Pﬁ?FQl[z 1ﬁﬁétﬂ‘{/;+lthyheﬁyl41Hflhﬁc¥é¥o<P42kj 22 YT i[dine 23

SB[ P { met h altriazol o 1, 5- aPByr

i eh D Eaazbl_é_ij'tlllylyalllllc

30
INSheny1- 14 inidazol -4
?t(ﬂrrﬁg%‘b’ of-Phenyl- hirimidazol-2o

b_ vl sul fany

Vb:
y1)-ethylF Haz Altrazolef Isb-clayTidmes]  ri azol of 1. 5-a] pyr i mi di o 2-
5,8-Dythetby hgi (21 fraethy)- 4 phenghyH-inidatat @ik ellet iyl } - 3- ggt
[1,2,4triaroldfz 6idsjrimidinene. 25

8-EthPl-S-reth |Lme2 V-neth-4-pheryImH-iridzzenglylLH- 1 m dazol - 2-y
ethyl]é{)l ATy z]dlo{ﬁgi iefhiiieazol o] 1, 5-a] pyrim'dine|15 31

Vet hyT=—242-(t-Trethyt—4-phenyt=—tHTm dazot= 2=y I)-ethy
[]-7-phenyl[1,2,4]triazolo[1,5-a]pyrimdine 2.8
5- Met hyl - 2- { 2[ 4- phenyl1- 1- (2-pi peridin-1-yl-ethyl)-1HI
Pharmiadeaticaly YAdceptalbigl Salls 2, 4] tri azol o[ 1, 5-a] pyri di ne

1.
The present invention also comprises salts of the 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.

Representative examples of suitable inorganic acids include hydrochloric, hydrobromic,
hydroiodic, phosphoric, sulfuric, sulfamic, 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
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
salts include the pharmaceutically acceptable salts listed in Berge, S.M. et al.,, J.
Pharm. Sci. 1977, 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
the like. In general, the solvated forms are considered equivalent to the unsolvated

forms for the purposes of this invention.
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244- ( 3- Met hoxy- pheny1l) - 1- net hy1- 1Hi m dazol - 2- yl net hyl
sul fanyl ] -
wG2009d528et hy141, 2, 4] tri azol o[ 1, 5- a] pyri m di ne BOT/DK2009/050134
5- Et hyl - 2- (1- et hy1- 4- phenyl22lH i mi dazol - 2-yl sul f anyl m
ethyl)- [1,2,4]triazolo[1,5-a]pyridine 7.5
5,7-Di met hyl-2- (1- nmet hyl- 4- phenyl -1H i m dazol - 2-yl neth
Pharylacelfieal/g¢omplosijtiong t ri azol o[ 1, 5- a] pyri m di ne 120

The ;gl’ngspa &ng\téegfﬁ%'ngu%[ed"&g\(?@él A pghar%a%eu iCal com%osﬁaon cc}mprlsmg a

therayddtrRialy | Sffbktide Hrhdurmzel 8l dorhp&iidy of rfbﬁhhlﬁlﬁ Rarld a harmaceutlcally
242-(1-1sobutyl 4pheny|-1H-|mdazoI 2-yl)-ethy I]D

accepiabiet egriplL, oF, dijuant.azbe apreseniajnygntion dlse p_r[O\gdes a pharmaceutlcal

comeB4pbFonpROBBE, FAIERYeEHY LALORED Aol loE R Lt secit

compbuﬁas {cﬁé%’lﬁé?@d TinDiHeetExpbfitnehtdl] Seicaaw! NéréwEaim]dpw bRBafhaceutically
-e

accemﬁ'@ﬁéwamﬂﬁ@r l#!eni y1}-ethyl)-3-nethyl -inmdazol i din-2-o0
ne 4.4
(2-{242-(5,7-Dimet hyl141, 2, 4] tri azol o[ 1, 5-a] pyri m di n-2
The compoewidsy bf tHe invention may be administered alone or in combination with

pharrﬁmﬁlj}g&mﬁg%}a ¢ et gﬁlgént%bcl)rsg Crlp())lgms <Fflnmelr’gr(?ergangIe\/\(‘g?' multiple
doseé'me%w&'uﬁcélzﬂﬁﬁﬂﬁ&wg dral tb'th@tlﬁ‘\)’ér)tloﬁ LY formulated
1H 1 m dazol 2- ylFet hy 124tr|aoo[ 5-a] pyrim

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,
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
(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.

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

Pharmaceutical compositions for parenteral administration include sterile aqueous and

nonaqueous injectable solutions, dispersions, suspensions or emulsions as well as
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5, 7-Di net hyl- 242- (4- phenyl- 1- propyl - 1Hi m dazol - 2-y1) -
ethyl]- [1,2,4]triazolo[1,5-a]pyrimdine 0.69
wa 202422805, 7- Di met hy141, 2, 4] tri azol o[ 1, 5- a] pyr POT/OKRe08/450134
yl)-ethyl]-4- phenyl-im dazd3 1-y1}-propan-2-ol 13
(S)-1-{242-(5,7-Di nethy141, 2, 4]triazol o[ 1, 5-a] pyri m di
n-2-yl)-ethyl]-4- phenyl-imdazol-1-y1l}-propan-2-ol
steril&spbwders to be reconstituted in sterile injectable solutions or dispersions prior to

use. %&tﬁ?kgﬁﬁ%plgaﬁrﬁlﬂgtr |p§1|2fg§%§ %&Q@g%%gg{#gi%e@@oq%ﬁglpositories,
sprayé?@inﬂméﬂt@?c(e%n?s,?;dl@?tirﬁ]i:’éllérlts?déﬂrﬁléli pEehed dndmapButd. m di

n-2-yl)-ethyl]- phenyl -i m dazol -'1-y1}- propan-2-ol 11

8-fluoro-2-(2-(1-nmethyl-4-phenyl-1H i m dazol - 2- ypet hyl

Tyvicyl olsfBedséd |G R Ak BO4F L0 Bhdft o0 mos paspignt per day.

Typicglldraptdvghped-also range from about 0.01 to about 50 mg/kg body weight per
phenyl -i m dazol - 1-2fy1£- 2- et hyl - propan- 2- ol 29
day. gI'vpifigh okl HasRges ALfthey range Hiam Ak 05 119 ahewa3@ mg/kg body

_ j o . o PSR
weight /il Ao, Oral fosadts ohEFRURIN NG, B BRs "ori more, dosages.
typicafly] -oneptmpiyidel ddsddes ipez odaf. 1The adxayt i ddsdigeewdl @epend upon the
frequ%@c?y;,%ge r%tgg%oifq%réléksg%%l@%? hep | _,ﬁ\geilgg]g%%éOg']énze_rgllr)séndition of
the sUb)ithas¥teer, MBI Hatdrd ?a'n_@l'%%h%/l'cﬁ' H@%nfdéﬂéﬁ TetA8®! and any

-2-yl)- ethyl]-[1,2,4]triazol o[ I,5-c]pyrimdine
concomitant diseases to be treated and other factors evident to those skilled in the art.

The formulations may also be presented in a unit dosage form by methods known to
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
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
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
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 | contains a
free base such salts are prepared in a conventional manner by treating a solution or

suspension of a free base of formula 1 with a molar equivalent of a pharmaceutically
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160
7-1sopropyl - 5-net hyl - 242- (1- net hyl - 4- phenyl - 1H-i m dazo
wo 2@9m43825 et hyl 1 -[ 1, 2, 4] triazol o[ 1, 5-a] pyri m dP@EDK2@9/050134

2-{244-(2,4-Difluoro-phenyl)241- net hyl- 1H i m dazol - 2-y1

Fethyl }-5,7- dinmethyl141, 2, 4]triazol o[ 1, 5-a] pyri m di ne

79
acceptablet oty REpBseintesiveydxadd@es Df rpithple- drgahengihd Itbrganidaacids are

ol % 1)- ethyl]-[1,2,4]triazolo[1,5-c]pyrimdine 29

descripeg] hyl- 242- (1- net hy1- 4- phenyl - 1H-i m dazol - 2- y1) -

ethyl]- [1,2,4]triazolo[1,5-c]pyrimdine 7.2

2-{244- (2- Met hoxy- pheny1) - 1- net hy1l- 1H-i m dazol - 2-y1Fet
For parentesaly admimistraijan 1 ol uhpms i &fz heo[corpansigr ofvi fermelaz? in sterile

ool U s o B B A VA SAF o 0o s

oil mé;Bbe employed. Such aqueous solutions should be suitably buffered if necessary
- Et hyl - 5- net -met hyl -4-p heﬁyl-lH-lmdazoI

2
and thylblql@g hg,lll.]ent[f)i'stz rqw(ﬂqrng@pBZ[m_C yvif] SyfficigHesalingzor glucose. The
1 | - 2=
aque?rigsgt hyﬁffo'ﬁ? 3 ?e [ ﬁ‘i@@g{‘y%ﬁa?"%ﬁ?, E‘l‘tl?yeﬂ?ﬁg,a ftamuscular,
subcmanecbuwlaad imama‘axmhtumm administratipas €he oamv@:ruridsmftfoemula I may be

readllgf %gg&%@;@gelﬁﬁﬁéﬁ%n n‘éﬁﬂéc‘pﬁ% qlag %eﬂglplgggt%ndagg techniques

knowﬁ%trﬂ@s’etélﬁﬂéoalh'tﬁe'arﬂtthe range of 0.2 - 10 nM such as

the range of 0.2 - 5 nMor in the 5 range of 0.2 -

1 nM

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 alkyl 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 1 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 tablets, 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 liquid, or an oil-in-water or water-in-oil liquid

emulsion.
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WD 2009/ 152825PCT/ DK2009/ 050134 20 Sel ect ed conpounds
have been tested for their ability to reverse
w@b@aaysks di ne (PCP) induced hyperactivity. ThBCT/DK2009/050134

reversal of the PCP effect i2 neasured as described in

the section "Phencyclidine (PCP) induced

hyperactivity". 5Results of the experinents showed
If a salivatartibeist wstddfdr ovahpaoTidistrafion Hheimeparta‘tion ra@ye be rabletted, placed
. activ ds that reverse the P nduce
in a A PR PRI D Aot dF RPIBR AT ot ity Bt the o of  troche or
lozenge. R®\eABALINIOHF SHHE daPGeIcRl VRYP Xida] byt Will Ahgearda Whduf25 mg to

reversal of PCP induced hyperactivity
aboutg! pehplosage znit1 Ihediayid-carperisysedHthepiepaction yay-betip the form

of a s& 499 q[y]yhfnlglgﬁ] %51’{ %é%éﬁh(gafgﬂ (ﬁy %ﬁg feqﬁe%gqbé%ygyldzs%ﬁ)ase@p] agueous

or nodquebls Hq&thFUSpéﬁél@hbr%o&]tI@Yl” di ne 66
5,7-Di net hyl- 242- (1- net hyl- 4- phenyl - 1H-i m dazol - 2-y1) -
ethyly [1,2,4]triazol o[1,5-a] pyrimdine 84

The %?ﬁf%?fl&%%(ﬁﬁﬁé@ rﬁ%"%f‘me Wérﬁ”ogaﬁl%k/'@é Yotps&reBYhyY conventional

rrazo i mdlne
meth&dB-iithetdry.1- ZA&- €tampid)ythbletipmeay Ibel Breparddzioy n2ixind) the active

ingreGeRpip orsifesy @oIRErsy ErdlasHUpNts) A abssgHentl spmprgssing the
mixtube It € coRRERRBHEI Ratftedtihl Inderihk HrégSleOthblcts A Rrhp s B Mjuvants 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
they are compatible with the active ingredients.

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

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
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 AIDS-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 wherein the psychiatric disorder is selected from the group consisting of
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17
Di i sopropyl -(2-{242-(5-nmethyl 41, 2, 4] tri azol o[ 1, 5-a] pyr
w0 doona28yd) - et hyl | - 4- phenyl -i mi dazol - 1- y1} - et hg1/PE2009D50134
27 8- Met hoxy-2-(1-net hyl-4- @#enyl- 1H i m dazol - 2-
yl sul fanyl methyl)[ 1, 2,4]triazol o[ 1, 5-a] pyridi ne 26
5,6, 7-Trinmet hyl-242-(1-net hyl-4-phenyl - 1H i m dazol - 2-y
schizaphreaidh yor e@xarﬁple]ctfrthaperaﬂoid,Fﬂia@mnimﬁdbatathc, undifferentiated, or

. 2-[.4- (3- - ph ) -1-met hyl- .md [ - 2-
resicdgl Py FALFPRI T8 FISHTHRE ForIEDaBCR{s PAREReL fosexppple of the
delusEdnfél d’ng@ ¥ the depressive tyfe delu5|onal disorder; substance-induced

5,7-Dimethyl41, 2 triazol of 5a]pyr|md|n-2
psychqtlg)dlsorder for example psych03|s induced by alcohol amphetamine, cannabis,

cocalﬁé,lliélluc%ogé%gyInhaﬁgnqu%lofbsygi pﬁéng))clldw %8Psro?1%}‘{y c‘?\%ﬁier of the

pararﬁnc? -tJTZpéfEéﬂiW bedahdify pliwtddr bf phe pohizbit Itmeﬁa@@di whetdir the drug
]Jtriazol o[ 1, 5-a] pyri m di ne

add'CHOI{' 23490 @EOP'DDWW?@P@ C@F?WleaQBPB[aie %d‘é'FBW im di n-2-
yl)-ethyly 4-phenyl -i m dazol - 1-y1}-propan-2-ol 15
8- met hoxy- 5- net hyl - 2- (2- (1- net hyl- 4- phenyl - 1H- i m dazol
The coﬂapQLmeiBmﬂfb)#ﬁula I@rtphaamaicebﬂcéllyaéqmjap'tablelea5§ thereof may be used
242- 7-Di met hy141 2 tria rimdin-2-
in coryﬁg 2HPR Sgh one or mgre other éﬂugsl |nztﬁe l[eatmenl 8lyd||seasclas or conditions
for wfﬁclﬁ"ﬂﬂ’é‘%bm?ﬁhﬁé@ Bf thks %@séﬁf woERiOn REGPBRI; RheRBthedmbination of
2009/ 152825PCT/ DK2009/ 050134
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
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
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,
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 a compound of formula I.

This invention further provides a method of treating a neurodegenerative disorder or
condition in a mammal, including a human, which method comprises administering to

said mammal an amount of a compound of formula | effective in inhibiting PDE10.
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21
8- Et hyl - 5- net hyl - 2-[ 2- (1- net hyl - 4- phenyl - 1H-i m dazol - 2
wo ydpAasmehyl 1 -[ 1, 2, 4] triazol o[ 1, 5-c] pyri m di neP@EDK2009/050134
5, 8- Di met hy1-242- ( 1- net hyl - £/phenyl - 1Hi m dazol - 2-y1) -
ethyl F [1,2,4]triazol o[ 1, 5-a] pyrazi ne 99
7-1sopropyl - 5-net hyl - 242- (1- net hyl - 4- phenyl - 1H-i m dazo
This invention alsetpreiidep B Methad dDhlreaiid aSsubjgnt suffiedng dradd a psychiatric

dlsor(i%'r \Qﬁlcﬁl fnééﬁ?ﬂcjl c}gar%;? %si]dé‘[z 'é?g%{{] lté4ﬁfeg%rﬁ¥)bﬁc %gmﬁgpeutically
effectﬁﬁesa@'oﬁﬁf BY &-ctipdund Bt fittmda PheRybmplds 61' W'latﬁc Yidorders that

triazol o[ 1, 5-c] pyri m dine

1,2, 4
can fsa Eter@tec[l 9%@1‘4199 tp- fhe memthmweaughem@lud@mumadazmt tmited to,

schizgifbpiE o oty ke pefAS o digBhi Foffl. unciferentiated, o

reS|du|a1Vt9pél Schizdsren o idiesderl Schifaffebiive digepdardJor example of the
pi cal ly, pharmaceutically acceptable salts. Such
deluspgqa{ styPRcOlid g HegRiaseive i BAS; ydgwé@@labb‘lj'éoﬁiﬁrd substance-induced

psych%‘ﬁ | dis@Bes 3bt gxarﬁgie%ﬁgﬂbrsl'sqﬂd&@éc} Syé'alfb?gﬁﬂean?&#étﬁm%e, cannabis,

I norgani ¢ acl as organic
cocaif® Reglluetregont| Mammmmeldef 0B pheattyodadlneopgeadnali@cdiderder of the

| ude hydrochl ) dr oi odi
paranoi Be AN Pegsialy isoedital e schizol) &Paxnad iimantigly disorder s
selec{édkﬁomFﬁ%‘?ﬁ@%%%@ér‘ ‘égo%@ﬂae% et PROVIS; S5GAKobia; obsessive-

acids include form ti1 ¢, trichl oroacetic,
compulsive udisomieet immstiraopiatici sfrebendisocderci acitsi siress t disorder; and

col itaconic, lactic, nethanesul fonic,
generﬁﬁg%q Enk'ﬁgf ¥'§°rdrﬁil oni ¢, mandelic, oxalic, picric,

pyruvic, salicylic, succinic, nethane 15 sulfonic,
et hanesul fonic, tartaric, ascorbic, panvic
It hasm%hwﬂéhét t;*ﬂ@l ¢o¢yn>¢tmd3e@frf9rmuiaswmhﬂrmacgut;@ajm gcceptable salts

there(éi’I ;rﬁ%?ogé\fant@@(ﬁ[)stl' “be Séc?lﬂ[n'l%\tgl#allﬂﬂ' éb&blr{%m; with at least one

ZO c nzenesu fonic,

neurabeptial agsre whiobninay de aisjplctdmmalmydztypmel aquSyChamt dgentyso provide
wel | as the 8-hal ot heophyl | ines, for exa

improged teaadneabphppy¢iatris S‘Wﬁ'@“’r pueh apgchl WR%%TI@@, cgfnbinations,
uses %t [ onag%sal tréatﬁ&ﬁpéﬁ%(ﬁ ar FTBICEL}p SQ:[ %‘?‘&lﬁe a&d\ﬂantages in

treatnaerdept phtientsawhe ﬂaﬂsbenbspmnBea@equﬁelM oewhal are Jesistant to other

known treatments.

The present invention thus provides a method of treating a mammal suffering from a
psychiatric disorder, such as schizophrenia, which method comprises administering to
the mammal a therapeutically effective amount of a compound of formula I, 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,
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),
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Pharm Sci. 1977, 66, 2, the contents of which are
hereby incorporated by reference. Furthernore, the
w@oompasesds of this invention may exi st in unsoP@GEDEANRDS0134

well as in solvated fornms widéh pharmaceutically

accept abl e sol vents such as water, ethanol and 25the

like. I'n general, the solvated forns are consi dered
butyreghenomiesnt {egt he balspendolgd fdi’amzbmazemireespurr(e@s ofloxapine),
. Lhi |nven|on 2009/ 582 CT/DK20 9/ 050134
dinycisiadolbBte s0r  BOURSNEH o8N T RUDHMIBRRIINGS clft g onfimozide). and

atypﬁaﬂ”érﬂ@%y@’ﬁ&w Gﬁﬁ;sa |ﬁ&]§6lﬁ§cﬁé‘rﬁil§@taz@%§0@égt i @ébendone) sertindole,
onprising a therapeutically effective anmount of
olanzagmoghqtlaﬁmemmeaant adZiprasitaneaceut i cal | y
acceptable carrier or diluent. The present invention
al so provides a pharmaceutical 5 conposition

Partictury) ipsefegredl tie@rcloptic | agdnty for f esd iiMetramibvéntiin @€ sertindole,
of the specific conpounds djsclosed in the

0|a”ZERW8r irnepPRtidPnSeatierPiRer arpipsazrle, Bﬁ&pﬁﬂ@@bt@%ﬁlmﬁ}e ziprasidone
and o25f&RLaP! € carrier or diluent. The conpounds of the
I'nvention may be adm nistered al one or in conbination
with 10 pharmaceutically acceptable carriers,

dlluents or excipients, in eithe in Ie or [ tiple .
The Rigselt Invelion, Airites AieYike acovaRd of iRating dosuhipg Suffering from a
cognitifl® IcRSERAES, ORVHTEY Bfeth8d mé'o rg?@e@" td?inﬁ’ih%"téfﬁfgeufd CfHe' Ysubject a

acceptable carriers or dil ts as well as any oth
theraﬂaetdmllacqffmam snagihtecfca moermwndwoéwmdadc eEmmples of cognition

asor R Ra} 30 Ve SEBRL GG B ISES) TeRShRRThlg e no
Imﬂe&% tAIQﬁem@%ﬁﬁé@aselthnfﬁ?&‘ﬁeﬂh@{tlas 3l ddthofie den@ﬁb%‘r other drug-
995. The phar maceut i cal &'@l n‘E_osntl ons may

relateﬂpd@mlenaal denfestiguassaciptedrw petanigl i tomasy qnyerebral trauma,
demeﬁg%ita%g})&@fe%“%/ﬁlal ne %@%n % SISESQS%b%larklﬂgﬁr?E’dlﬁgs@B?AYDS -related

I nc CCa

dementians delirigh; éamheattct sugondér;, ipobt-apemationatlessvatiserder; mental
and parenteral (|nclud|ng subcut aneous,
retardadiopathiRaNning dlspmefraiqa@éamp ¢ FRadNG Hisesdern mathematics disorder, or

a dlsdrBEF ij\‘f?lhff?hg B%égﬁfn a n%ﬁ-'de*ﬂ@?/ﬂ?@é%%’tlﬁ Hlsblét?é Ell?@fage -related

ol the genera n an
cognmhedeumect to be treated, the nature of the condltlon
to be treated and the active ingredient.
25Phar maceuti cal conpositions for oral adm nistration

This hPEhtIEaR8! proviies agmdifbdef §eatingd® movement disorder, which method
comprises administering to the subject a therapeutically effective amount of a
compound of formula |. Examples of movement disorders that can be treated
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 I.

This invention also provides a method of treating a mood disorder, which method
comprises administering to the subject a therapeutically effective amount of a
compound of formula |. Examples of mood disorders and mood episodes that can be
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capsul es, tablets, dragees, pills, |ozenges, powders
and granul es. \Were appropriate, the conpositions may
wheoopneysas ed with coatings such as enteric coapCTDR2@0/050134
they may be fornulated so a% o provide controlled
rel ease of the active ingredient such as sustained or
prol onged rel ease according to nethods well known in
treatechaceotdind_itquite Poessdgmveotion iholuder diutadre mostlmatédrio, major

i ncl ude. sol uti ons, .enul si ons, suspensi ons, syrups and
deprespiig; PISOR 'lEotiifc AT ORI ST (SR 7C. 1 BAREr af Mixed mood
episo88Mh Mylon®ri® ddte b8 da! ardéRedavs AisRAWRRNAGHE Seatures; a

i nj ect'abl e sol utions, dispersions, suspensions or _
depressivesepisgdaswitie| melgechelis Serioress 28 ZBEPCTIINS GPHFEIBO WL catatonic

featured; 1hpp BBARP SHLR PORFERERE it o PoSs RS, cddpression; major
depreSkiver disdrden| ¢ysityin slisartien nriiormeeprssisivée didortie@r gremenstrual
not Iimted to, suppositories, sprays, ointnents ) )
dySpW@aﬁ&,”@%390$trﬂ§éncgﬁi"‘s,d%?ﬁ%lve p@'ﬁ@fdﬂ% Qﬁcﬁthﬁﬂphfﬁ@a; a major
seprebgURSAep SR8 o8 A ARy 0,0 R1GLOHA aiorcer
or schizsphreaimye bipotaratisorided,. fot eb(aﬁ'qilmbtpdﬁé} ingiskgidopbipolar 1l disorder,

wei qht per,.day. Typi.cal oral dosages further range .
and IR OISTE ¢ o dbARISTEORE) Rt BodyORs] GReTIZE S caypsychiatii
disord&ral dosages are usually adm nistered in one or nore

dosages, typically, one to three dosages per day. The
exact dosage wi || depend upon the 10 frequency and

. node.of ;adm ni stration h X..age, weight. and
This GREGEH 8 R PuiRse thdd i dtsefc At WiRG, tareexample an
alcohan@nsshvairine, ochlite, @@ sbidtecatdiér, @6l 2aRM@n@AY1, including a human,
~ concomi tant di seases to be treated and other factors
whicheiriethoft comprines @dennistastng 9 said rmammatan aaowit &f ifoegmpound of
: i nit dosage form by met hods
form R Y el et (RS U ATl e “art - For 111 ustrative
pur poses, a typical unit dosage form for oral
adm ni stration may contain from about 0.01 to about

This m@gti%,alw Mrevdeda meiBod dea‘lB%%H”%QOdW@, agdictipmypfor example an
amy t t - FOF: |

lcon 8 iy AN o R Baqudy BEM A ndQyhG humen

whictsmeth@d c@fpdeesiasiministering toygaid ahachosa saraemaunt oh@ compound of

f half th | d f |
form@%ﬂ?ﬁ?é’t{VFdﬁi'@HE't'%ﬂjﬁgﬁé@gﬁt o?/ﬁven?irogrgl so provides a

process for making a pharmaceutical conposition
conprising adm xing a therapeutically effective anount
The tefm adrigrguadiciibrof ag Bisédheueia, meand axt abrersal desire for a drug and is

oenclIT ARREbHSA) f, RGFRLRY i S0ERa Ron S Moyl take e
desirét Hhigz&td bpisbbes af mtemRndiugnedvingocess is one of the
speci fic compounds disclosed in the Experinental

Section herein. The conmpounds of this invention are
| i Z e f . as -
Drug p ar(&n@gehét %%%IYy&%gé?dzeé{agb? asa?@bl'tg ELS{;%% ?Eﬁe&'gé"éo%p?l%f addiction
invohies & grbdreadidnt iofna@aét daly aseotpabeddéalopmehhef drug-seeking
utiljty of a free base. Wien a conpound of formula |
behavightthe nainereblily ipasdarsfe Rrshinesdesreape@pelpwgd;gbility to respond to
j ot b fi : [0 r o
naturgf tEREIG ST o HaBR T DiRghoSc Bpd Statisical Manual of
MentagDisvederst Folrtla Fxhdomélo 8M-1\Oahds/ categorized three stages of addiction:
preoccupation/anticipation, binge/intoxication, and withdrawal/negative affect. These

stages are characterized, respectively, everywhere by constant cravings and
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WO 2009/ 152825PCT/ DK2009/ 050134 24 accept abl e aci d.
Represent ati ve exanpl es of suitable organic and
WO nawgseset aci ds are descri bed above. For par ertEDER009/050134

adm ni stration, solutions of3& he conpounds of formula

| in sterile 5 aqueous sol ution, aqueous propyl ene

gl ycol, aqueous vitamn E or sesane or peanut oil may
preocbepatim oyidhl. olSartin@atheossbstanoe;j arsing hoatad Met@i&lﬁistqnce than

Fed i f neces ry.e&gd.tpe Iiﬁ?fuid_dilgent fi ol

”eceﬁsé‘]%e R dFRIAGNC AMOSICRIRY e AITEE%H i AR oreXBPU‘é'a@EQ olerance,
withdrEeal 3¢ HRSIGH s Sahdl HeBRBsBH M OMtibR Yo PRGN 41 UiFd a@ﬂl\ﬁtléspr

i ntravenous, intranuscul ar, subcutaneous and

i ntraperi toneal administration. The conpounds of

This JRIGRHPR fufRY Rokisss 3 alnod e BRpRh g ca 1 b G Wlngrising s o
symptam thdeficiekey iredttentidrhanaldr. cagitictblreaphanmima@le iidlgdihg a human,
carriers include inert solid diluents or fillers,

Wh'Cfbﬂ’@thQ%Caﬁlﬁ’é@@% agipnigistesing %@aldamawsal@rgamoynt of a compound of
carriers include | actose,
formﬂé)llrzréggét@ea{ﬁga, ?Péﬁ%gggtdyéil odextrin, talc, gelatin,
agar, pecti n acaci a, magnesi um stear at e stearic acid
| ower kyI el | ul gse. | es of

an ers of
Other |Cgﬁ?r8’e£5ar abr gap E’Pu&'@a ‘Efgt agrUdist Pl e@resgnt invention are
obses%Wéi@om?@%Wétd@b er@"lfd{ﬁe@ék'syﬁﬂmghti@tﬁét ﬁ&éﬂders

acid atty aC| am nes, pol yox yl ene and wat er.
Simlarly, the carrier or diluent may include any
su(it ai ned rel ea in_ the a

i al
SBOR Ao LhESsaninoby oG EGrRd. o8 MeufadiasT BTauS gisorder or

condl%n'm'éf@ﬁ’s v bhdidobder- orTBenditich MR&eist té@éeocﬁ?nﬁél dlys%rﬁctlon and/or
formed by conbi ni ng the conpounds _of fornu

deathppfanerresstn dke K:yen@iabre@waw systent. Ere gegtmﬁr@trpfrtgggmd}sorders and
condlﬁﬁﬁ@ déagwg ftgegnglﬂtoag éé’rg%stpaq?)ﬂg?)fg%ﬁ nﬁ.%érlr‘t' t\/\ﬁ”ﬁéf? 5r%(/ents the

dysfuhotionul gt death Imyn@mmenaerﬂdkynbethes@sa:ebmrs, norugohditions and/or
dosSF%e form by nethods known in the art of pharnmacy

enhangg ﬁerPﬁtﬂQrbﬂgd@f‘aQﬂ‘é ohneakRy NeHIRNS INSKYCE A Wal(as tp(p,ompensate
for thQrI@'%1 s BOTHhRLGH FaLsay bYW? B?sﬂh‘éﬁ&?%ﬁ@eﬁﬁl g a°‘t°|r|sq$ ReltdhSThe term
such as capsules or each conta
"neurptrepilateagmnﬂ@s asehereir reéfbes tca Bubsuange@dlagent tret thas some or all
B i onal | é a suitable excipient. Furthernore, the
of thesP QrpReriiesi | abl e fornul ati ons may be in the formof a
powder or granules, a solution or 30suspension in an
aqueous or non-aqueous liquid, or an oil-in-water or
Exampiaseof neurodegéneratide dinprd¢rsrand sbditions that can be treated according
2009/ 152825P /DK20 9/050134 25 |f SO|I catrier is . )
o hGoRUSIR SNETURRITHIL 2PLhnare ot REiEH atp o dHi oghS disease;
Huntihgfeht! t §ifeasy; acRehdiiad I’cﬂrf Br@ehHe | l?\lilﬂﬂﬁl'é\'@ idisgz@edemulti-infarct
or pell et formor it may be in the form of a troche or
demengaeAfeS-relatec gsmantios agd Er@ntcatem@eral\mqmerat@ Ngudeglggeneration
assoé&éﬁadw \Mth r %Q%r%f O'EPaﬁH%Ut r?e"?.lrg@eéeqqe?gt‘?éﬂ %FEOQS{ed with  stroke,
osage unit quid carrier used,

neurcaiegpaerdtionn m;obuetem t\h&hforcméhbél a infaretp, hypd@ywma induced
sof t gel atin capsule or sterile injectable Iiquid such

nNeurogeggA %'QQOUS”SPVWBHS@@HS I@%ﬁﬂct?t%spé’ﬂm oneBieptic  seizure;

neurotRgehbftion associated with neurotoxin poisoning; and multi-system atrophy.
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The pharmaceutical conpositions of the invention may
be prepared by conventional nethods in the art. For
wezaupbmst abl ets may be prepared by m xi ng t hBCEDKR2MS/050134
10 ingredient with ordinary 3djuvants and/or diluents
and subsequently conpressing the mxture in a
conventional tabletting machi ne prepare tablets.
In or@ampib@d;’mhtanf thearpresent divandinns tbenpeurmeegenerative disorder or

condlégn él’l]\{cﬂv qotggbo tg%rag%lona%t‘é&(nh@qarﬁ%ga}nxg]@,lﬁgfr?éﬁct)ﬁé in @ mammal,
incluci§d B\ an.or additives usually used for such purposes

such as colorings, flavorings, preservatives etc. my
be used provided that 15they are conpatible with the

[ . r . i r .
in 2 ey SrdtiFEE e e HESTRke Mo BB 1S regsneraiys gisorder or
condi#i®d J§HuhiMgtbhsafiseaged 20as such are useful to treat
associ at ed neurol ogi cal and psychiatric disorders. The
i nvention thus provides a conpound of forrmula | or a
In anifBF ERERER, e BRERFOTBISAG: # bl e 2 subiect to reduce
body €airdrebatdyngeight lorao dargd mondnsdliore d&sraahdmghbalbeteatn@hms (NIDDM),

of . a nepyrodegenerati ve di sorder chiatri.c
metafplise s ETOR, o GLSing BTN, RPNY AdiiisteEng to a subject in
| I
need RTBEP4 (EIBHELMLAN RGO SRARRE LT LI FRI SISl . In preferred
embodirsenise  therusuhjedtnisahotmaihe ntbet sabjeal i lenveigbteort obhese and the

antagBp{sF is. FATFEr S BN ST By SR s R a0t e thbthod further

compﬁ§i$@%d#ﬁiﬁ¢sté\mﬁ%s@éﬁbhﬂ qheipeutit 29aREtPtheRaiéds gﬂaférably an anti-
di sease, or Al rel ated dementia; delirium

obesignhfgent, ¢ @i élm@b‘anbdyiﬁtﬁt aibelraming, hEgrIogripibtelegphedrine, leptin,
Ly tar ' [ r, for exanple
pseu#%%%@ﬁghgi Oﬁ%ﬁﬂd& ﬁg%%bggﬁgggggg%y or a disorder
of witten expreSS|on attention- deficit/hyperactivity

di sorder; and e-rel ated cognitive decline;
The tofB B19iabelic AMEE rAscUsRd HEERip refergde él:?@ﬂs’fﬁp%tiﬁﬁ Ak conditions
/
that pg%&“rﬁ’%&dﬁ%%ﬁ@n%l@ffog rcweaxr%q %@%ggﬁ%ﬁgg aﬁﬁr a%%nm %&M include type
2 diabetesr gaesitgdhighablabdpressurediantiea qmardtpaxdzl profilerwih diedated LDL
w . type;, schi zophreni fqrm ;sor chi zoa
badly BioiadEror JoweiEl Faohh; Risiaserd gl Sleygled iigygerices. Al of
these%o@tﬁﬁsvﬁl'et eYé’é%uéi@b l\hﬁthoﬁ‘@h ﬂbé@"rﬁ&r lin levels. The fundamental defect
subst ance-i nduced psychotic disorder, for exanple
in theppgabotic syndronteis ibgulbil kesisdan ceaimghash adipose tissbeadsmuscle.
5 cocai ne, hallucinogens, inhalants, opioids, or
phencyclidi ne; personality disorder of the paranoid
All refe&‘@ﬁcesanlﬁ’cm@ihﬁqjlﬁillbéworﬁb gaitalaragplichiiens 6hd Zfdéwﬁti‘,)/@iﬁad herein are
and wherein t drug addiction is an al coho
herebynipretRaraied, b)t(ﬁ@f@lrwe by thepi antiresyy @nelt foorhe Sﬁh@e extent as if each
ororGREOUE A5 peBlio R RERUI T IARGRRIATKE rofrence
and wigre et forth indts ehithrgly (o tHehmakineahrexténtqferohitsehis g favoy.
conditions for which the conpounds of the present
i nvention have utility, where the conbi nati on of the
n
Headfioi3ng SHE RN AR Rr RbielP i CliRRlentp o et shBlid not be
construadead limitingeth ebeverdion inmnyomdy.nat i on wi th one or nor e
ot her drugs that treat, prevent, control, aneliorate,
or reduce the risk of side effects or 15 toxicity of
t he conpounds of the present invention. Such other
drugs may be admi nistered, by a route and in an anount
commonly used therefore, contenporaneously or
sequentially with the conpounds of the present
i nvention. Accordingly, the pharmaceutica
conpositions of the present invention include those
that contaln one or nore ot her actlve |ngred|ents in

N a o o s Y a1 e
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The present invention provides a nmethod of treating a
mammal , i ncluding a human, 25 suffering froma
woewwassgener ati ve di sorder sel ected from a cop@i/DKeM9/050134
di sorder or novenent disorde¥2 which nethod conprises
adm nistering to the subject a therapeutically
ef fective anount of a conpound of fornula I. Thi s
The usevefranyand alltéx@mpesvordessraplaey lw@ueget(rrre:d;.tdlm@ ‘far instance”, “for

exampﬁagir Odagg? g,en%ci atd ye hdmot@%eﬁfgg%%tgsopge% ?lggés |ntendendamerely to better

|IIum|ﬁﬂ@tHé$ﬁ\R§dtlﬁﬁ hﬁd N nBRPBBE adlinitdtRMén He @cdifé'quVéhtlon unless
formula | effective in inhibiting PDELO.

<ﬁheﬂEG@9n452825PCT/DK2009/050134 27 This invention also
provides a nethod of treating a subject suffering from
a psychiatric disorder, which nethod conprises

The @thiioni s ihd@pbratioheos phiet tdctuhiditafruéincR! Hane for convenlence
ef fective ampunt of a conPound of formula I.

only, gnd glaesnneitreflectaariorigur of theavalicify, Bétetnlt@éllﬂté;‘cﬁf‘é’é‘éro%fpﬁ‘g?abmty of
suchFQKﬁ@@o@uﬁ%ﬁﬂJ i nvention include, but are not limted
0, schi zophrenia, for exanple of the paranoid,

di sorgani zed, catatonic, undlfferentlated or residua

type;, schizo nj f or d| rder |zoaffect| .
The RiEESHRFON 4T Melilas: & BIOTHE B8P Ao RANVESHES B tersublect matter
remte@‘?ﬁ"tr?ééiai’rﬁsta}dﬁﬁéndé’(?héﬁéthéé é’l‘nﬁ%g ryappllcable Iaw

substance-induced psychotic di sorder, for exanple

psychosi s i nduced by al cohol, anphetam ne, cannabis,

Ex ecocain hIIIucinogens, inhalants, opi oi ds, or

——E—Bﬂgﬂgggﬁﬁéﬁﬂg; personal ity disorder of the 10
paranoid type; and personality disorder of the
schizoid type; and the anxiety disorder is selected

Preparnationefihe epmposads effhebpneptian a specific phobi a:
soci al phobi a; obsessi ve-conpul sive di sorder;
post-traumatic stress disorder; acute stress disorder;
and generalized anxiety disorder. 15lt has been found
that the conpounds of fornula | _or pharmaceutically
acceptabl e salts thereof may a vantﬁaeously be
adm ni stered i n conbi nati onRM @ east one

neurol eptic agent (which may b typi cal or an

at ypi cal antlpsychotlc agem OYPpr &b de i nproved

treatment of psychi BETd-of sdrderg such as

schi zophreni a. The conbi natNons, uses and nethods of

treatment of the inventioRlmay al so pyovide advantages

in 20treatnent of patients who fail to respond

adequately or who are resistant to other known

treatnments. The present invention thus provides a

Compmuﬁscbfdhetge@aralrfgrrauIﬂdmfethesin‘#erﬁiann@ayrbmp@pared as described in

hre a, .wic

the Wi Peddtion SRR LRSS, FRe it S3REAE B ulf lotion schemes

and didtekgipfthacmlibw, HETe R LIRS -Buatd ¥fara spodemmieachstve.
formula |, either alone or as conbination t her apy

together with at | east one neuroleptic agent. The term

N 0 ' u ei
Compgfth U0k P SPeeaiL e 942, tol ESEBpA ALY B couping o
nucleaphilepsf/fomeiui libgelila wWithigs ¢lbatropledusieformnfauld, avhere X is a leaving
del usions, 30 hallucinations, and psychonntor

groups ¢- g-aeh &K 1. W%@@P@ﬁ?'@%%ﬁ@%%ﬁ}&f@@y Assabithseleme 1. In the
reactl%lt%rt\fvééﬁ']i’dlbhﬂ 4\?r§|kﬁ5ﬁoﬁﬁﬂ YARRHSEMBFYAS with d]V and ring closure
neurol eptic agent’s | ude t are not limte
to formylpectaiazde&mgsboihMkecplacagmder tred minegead:tmmd:dmchlzonuem,a one-pot
further divided into the aliphatics, piperidines, and
Procedifer azi nes, t hi oxant henes (e.g., cisordinol),
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but yr ophenones(e. g., hal operi dol ), di benzoxazepi nes(e. g.

wQ bazapisee) , di hydroi ndol ones (e.g., nolindoneP¢T/DK2009/050134
di phenyl but yl pi peridi nes (e.33, pinozide), and
atypi cal antipsychotic drugs, including benzi soxazol es
(e.g., risperidone), sertindole, olanzapine,
quet i api ne, osanetant and zi prasi dorf® 5 Particularly
preferred neurol eptic agents for e J R4 i nventi on
are sertindol e, ol anzapine, rispeli queti api ne,

ari pi pr ag Y e, _¥Wal operi dol , « 0zaQ 3 i done and
osangt 6 esent-l- [ nv nt /on rﬁ‘%r j a
net hod of Péaml ng a subject sutferingRérom a

cognit 'IQ di soder, which net hoo“con‘pri ses

adm ni stering to the subj ect aRilher apeutically

effectlve amount_of a conpound ofyyormula |I. Exanpl®es
of cognition di s](;iders that can be treated accordi ng
to the present i nvention include, but are not [imte&d
to, Alzheinmer's disease, multi-infargg denenti a,
al coholic dementia or other drug- 15 el afed denent?a,
dement i R7associ ated with int racrm
cer ebr al

di seq?&e on's disedage,

denentT a, amestic or fer ;rgost -traunmatic
stress didordel; ndrRal retardatNon; a Iearning

di sordeR9 for exa Nr eadi ng Rnsorder mat hemat i cs

di sorder, or a disorder of witte expressi on;
at tention-defi cilllayperactivity order; and
Schef 1reI ated 20cognitive decline. This invention also
vides a nethod of treating a novenment disorder,
whi ch nethod conprises adm nistering to the subj ect a
therapeutically effective anount of a conpound of
This fegchan & fypicatiymsrded out i acssmbvant dusbrated Propanolctoluene, DMF, or

acetob[ﬁﬁl %)tﬁjg?ﬂfcﬁ m%gg%geb_ﬁ%tﬁgt ﬁ}bdn%\fg I;% a%%@ﬁl légepotassmm

carbolggKiones | tartRe$ crhiiee davé tducho pa Nirieenyagamies br td1|%b§mpylethylam|ne
This invention further provides a nethod of treatin

(DIPEfy @hentempesatuie ragging df Eft?%%q:’a@ K ot 2087 @d@.ﬁtlonally under
pressgf}érjnlﬁ e5 LGSR 'v%gsc?ly'&ﬁggpswt Ie R/%ﬁ%r i elbyenzene, chloroform,

nistering to the su erapeu Ica
dioxanéf etttyl weetaeuprafarol mnrpoﬂkmb o&ltémamélga, $olvaft mtgres such as
i nyention als des a nethod of treating a nood

i
t°|ueQﬁ/écﬂ"B%‘?‘”° eeh) H%chmd conpri ses administering to the

subj ect a therapeutically effective anount of a
conmpound of formula |I. Exanples of nood di sorders and
Compmundsepli fayaada tlhzareceaithdyecormmercially available or can be prepared as

descrlzo%cgi9 ]tﬁzsi%eraﬂeDggg (?r/é)XSa%p% Brown et al. Aust. J. Chem. 1978, 31, 397-
404; Yutilov et al. Khim. Geter. Soedin. 1988, 799-804; Wilde et al. Bioorg. Med. Chem.
Lett. 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 available from
the corresponding commercially available 2-aminopyridines by reaction with a suitable
N-amination reagent, such as O-(mesitylsulfonyl)hydroxylamine, in a suitable solvent,
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29 treated according to the present invention include,
but are not limted to, nmajor depressive episode of
wo b@onsisds noderate or severe type, a mani c or POT/REAN09/050134
nood epi sode, a hypomani ¢ nddd epi sode; a depressive
epi sode with a typical features; a depressive episode
with nelancholic features; a depressive episode with
such eatchlanfant ot @asuitabde tempeturepsschiasvd G grosopatanyperature, see
post - stroke depression; najor depressive
VVOS%%@@%%% dyst hym c di sorder; mnor depressive
di sorder; prenenstrual dysphoric di sorder;
post - déChOtIC depressi ve di sorder of schlzophrenla

2- Halﬁﬁ]e(tjvyl fardedinyenidpzeled o f@rlmpjéalsz%‘ehecnﬁeraarﬁgly@hbﬂiogenatlon of

the S SBARGS of DyBlu ety Lol BPiEhrglesy GBhoF ufihR reagent
e.g. thidl ahldridedi sadsp@ioroulsd aishl Gy, 0bih phibsplilbreas deibrorhidel, Soptionally
understood that a nood djsorder is a psychiatric

usingdassyiteiie salyanti ﬁ‘&@htasoﬁ“qhﬁrpﬁ@th@fﬂ%vpé@ﬁ gelBedpavelf known to
f

chem¥s“t§§ku{|@§h uﬁter%f %@Cﬁﬁ@al ngé?dddgfbo% @He&@ﬁh@fgﬂaﬁpﬁﬂiﬂdﬂ%mazoles can be

prepamairbylmeumdls kehiog ia tharaen(setFonbkatmpreMagdokomp, Vasslla, A. Helv.

ChimACiech U 6 24P cctd(Ps S ol Phg. Uriig At (0904, 1850-1867).

This invention also provides a nmethod of treating a
drug addiction, for exanple an al cohol, anphetan ne, _
Comparalisrd foumuledi whereiddlcisi 6iH2-Bn, aamberprepaiatcbyithergowpling of a

iR S PERS SacRBBln o7 B Th BB Sp B 3ehait 2
in inhibiting PDELO. The term "drug addiction", as

used herein, nmeans an abnormal desire for_a drug and
is generally characterized by notivationdf3

di sturbances such a conpul sion to takegdh ired
drug and epi sodes of intense drug craying
addi ction is wdely considered a pathN Rbat eBase

di sorder—of—adghi cHEGR— nvottvesS+Ke
acutqnﬁrug use to the develgpnment of Nrug-seeking
bghavi or, the vul nerabi Nty to rel ap&e argl the
d creased slowed ability to respond to 30 naturally
r marding stinuli For eRna e, The Diagnostic and
S at e Of MentallDi sorders, Fourth Edition

I\/g?)( h § cat egor| zed [tfir e€) st ages of addi cti on:
p 0 paet u8r119 antici pati ¢rig biyge/intoxication, and
Wl t hdr awal / negat i ve affec¢t. khese st age&hdirel,
rR7characterized, respeckizvely, everywher eOMs. EJ8st ant
QQY iNtYys  alN@mingiop009/ »X825PCT/ DK2009/ 050134 30
Rs—.—p{ Ccupasron—wth g g the substance; using nore
subst ance than ﬁ’ y to experience the
Rgi ntoxicating effects; Rgn expefi encing tol erance,
fffhdr awal synpt ons, dgﬁﬁcr eased notivation for
normal life activities. is invention further
ScheRi®?i des a nethod of treating a disorder conprising as
a

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
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,
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synptom a deficiency in attention and/or cognition in
a manmal , including a human, which nethod conprises
wa@oimonsseeri ng to said mamual an anount of a CPOPDKREY/050134

of formula | effective in trdating said disorder.

10O her disorders that can be treated according to the

present invention are obsessive/conpul sive disorders,
dioxameueé’tyl ebetaﬂ;eyni‘i—pomrmrmhdandtxwene i Altetnativalyr solvést meddres such as
ol 2 ess t herw se indicat ed, a
ouene{ LPFBB%@‘Q&@P G ¥**%i sorder or condition” refers to a

di sorder or condition that is caused by the

dysfunction and/or 15 death of neurons in the central
Somen glegsigphilgs tadformula VI @de neaamerciglhe seatrlyer asdsmany others are

o3RS FES 68 TebERERTH LS8 RO AEREB O More i

leavirtegroups ead. Cl, B, |, Mmetresesdifeo) detsluenesifthiyt,icimsalso be prepared
and/ or enhances the functjon of dama?ed or heal t hy

by copugiisi of Hespidhagy algphakok errapavads at orrwa Mhie $%§§e%\f'n9 group
by mé&tHagk! l(“’r{b %ﬂewit%r@llwlﬂﬂ%aﬂn Sid qﬁé‘l‘h%dgfca%t fdr! Stample be

neurons. term neur o I'C agent ' as us
selecteer &iom rreécamg bomo&nbst@fnfoemuia Afavith tmamylhdaiomterepbosphorous
rties of ne egener

...al] of these pro | es raq e
trichiqdo, Bladebherale JHBIATICRs TALARCEHO T uatan. 2 cArglegesuliony
chlonHQ ddi%n@ﬂ;‘?%?rt‘lﬁe 'prr‘é!ﬁﬁdeo@f !athJlt'éBPe- s@l%nlars%cﬂoés bicMdr8fhethane or

0, kinson's di sease; 25 Huntington's di sease;
1,2- dl@blmmthanef endexcztmmlaﬁymztheumeserscealloﬁ@abese such as triethylamine,

f d , d.d d
diisorFpuyleiVaribE: AT B Az Elys SRarEy & iiffue o can be

prepa\t\ea %W@a@hﬁ@'coﬁirﬂéf&ally@&ﬁﬂ@@ﬁﬂQl‘tﬁﬁ@ﬂid amines of fertheida VII with 1,3-
stroke, neurodegenerati on associated wth

dlhaIQa@egm% of ffm@m@q IXhesbdl.Sekghileropaeioped in a suitable solvent, such as
1.2-ofEhSERRAAEE Bt ool 2 suliablpgpReLEI 2| Py room temperature

or refRBnSonuglelgetrophilé0of fasald Wtaed cwrﬂmemwczt\mwble and many others
poi soni ng; and nulti-system atrop
are kpyo in §x%825pese MROSHTPISOhSEhye, ITn= %ﬁ%‘“'@ﬁbﬁdr’n@ﬁ?%fsoc Chem.

ComﬁvDﬁ 98614 0H1440! *r‘%l]chlggeT”egégr%SeilPrr@é oitd! %Orﬁﬁém Pharm.

or condition involves neurodegenerati én of striat
Bull. A888.uBv s|4|56§3 -4532r xernativeelyreahcaholsi ofcfamchiutey Va cennteen .prepared by

reactifg, P BSHEN b3 P es SRR ANgaRe o1 fimue Vil i o Sitable N
amindtigM ke, Subh Sé*‘sa@(mleglt)%lﬂfd?ﬁﬂ)h?ﬂf‘&?la'ﬂ?ﬁﬂé |ﬂ tlaeswtable solvent,

I nvention provides a nethod of "treatihg a subje
such pedinarotasay a‘taztswtebﬂmﬁemmeﬂegme sueh s @ F@anr room temperature see

WO dé?@fé%s 45! \{¥id an'% 3¢ FraRshiswilleshid com;goun%)'vgf formula VIIl can

be converted into compounds of formula V by reaction with methyl 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 to chemists skilled in the art.

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, S. A. et al. Synthesis 2008, 253-266.
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10 netabolic syndronme, or glucose intol erance,
conprising admnistering to a subject in need thereof
w@2daobasmpeutical ly effective anount of a conpoP@TD&ER009/050134
formula |I. In preferred enbdifi mrents, the subject is
human, the subject is overweight or obese and the
antagoni st is admnistered orally. In another
Compmuanideraf éorneur ddwherein Rilhe rmbhhdr@gfeur carebecnrepaﬂadi mgthe alkylation

ni i .n nd.. |
ofa cgﬂﬁog@ﬁtseog;%%é@gﬁf@i%g%@ été%i%’]aglvﬁg ﬁ!kyl Ea&de of formula XI
as shbwaA&eRs8ie Prl i st at, sibutran1ne br onocri pti ne,
ephedrine, leptin, pseudoephedrine, or peptide YY3-36,
or anal ogs thereof. The term "netabolic syndrone" as
used herein hgfers to a constellation of conditigas
t hat pl ace peooIeR@t hi gh risk for coronary arter

di sease. RBeg€& wonditions include type 20 2 G2 S,
obesi ty, g gh .&g pressure and a poor |ipi 85
W e f chol estego

(" gggdtfxmj eBber ol , and elevated tr|g¢€§%r| I

of these ldonditions are associated with hlgh1b|0%d
insulin Ievel . The fundargntal defect in the
met abol i c,s is insulin resistance in both
adipose(v®§éﬂgﬁag§)nuscle. 25AI'l references, including
Scheﬁﬂp%icatlons, pat ent applications and patents, cited
r€in are hereby incorporated by reference in their

entirety and to the sanme extent as if each reference
were individually and specifically indicated to

be
This fegeppds Atricallyycaraed ade 2apidtanle soyent ruchras qlm@tlgylformamlde

aime 5 5b Eldb s R SR o g 15 e SRET, A Sopitani® hepe, fon as o

carboeatabhes, e.gr petassmlrmrcarbcamgega@ea temiahyudmige base, e.g. triethylamine
i nstanc "as such

or ai o ANE TSI, S o aaB S sl & to about

100° gl lum nate the invention, and does not pose a
[imtation on the scope of i nvention unl ess ot herw se
indicated. 5 The citation and incorporation of patent

Comp(glpocun13 fSoF f ) rﬁr?%q_g“; g—frCI-{l:-h(gl\-llsgéregéiﬁ%% cé’lnnge prepared by
therd&%@ﬁ%é&béh&ysﬁﬂﬂﬁﬂfs@ﬂﬁﬁéqeabl||ty of such patent
docunent's. 10The present invention includes al

nodi fi cations and equi val ents of the subject-matter
recited in the clains appended hereto, as permtted by
applicable | aw. Experinental Section 15 Preparation
of the conmpounds of the invention R3
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NR5 HET-L- 1 R6 N H RLI 20 Conpounds of the general
formula | of the invention nmay be prepared as

walemonsises] in the followi ng reaction schenes. Rit/BE009/050134
ot herwi se indicated, in the 37acti on schenes and
di scussion that follow, HET, R1-R9, -L-, Z and Y are

as defined above. Conpounds of fornula I, wherein -L-
is -S-CH2-, can be prepared by the coupling of B325
nucl eophile of forrmula IIl or Illa with an R4

el ectrophile of formula IV, where X is a |eavin

group, K.g. CPPhBr, |, netha@magkl fonyl, O\ N R5
4-HETuénesul-f-enyl->as SETWH in scheke 1. Y”tfle o
reaction between Illa and 1V, alkylation of e su‘?fur

atonVdf Illa with IV and Xlhg closure to fRfmthe
triazole ring both take place under the sane r X4t i on
conditions in a one-pot procedure. WO

2009/ 152825PCT/ DK2009/ 050134 33 R3 R’TR2 Y -Y Y i Bas&N

R8I >S+\7, Y7\ --NHNRORL IIIIV
R3 R3
R4 R4
R2 Reduction R2
HET N R5 < HET N R5
Tk Tk
R1 R1
1 1

(where -L- = -CH,-CH,- (where -L- = -CH=CH-

and HET is as shown) and HET is as shown)

Scheme 4.

Specifically, compounds of formula I, wherein -L- is —CH,-CHo— can be prepared by
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 Xll and an aldehyde of formula Xlll in a suitable
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 chemists skilled in the art. Aldehydes of formula Xl are readily
available by oxidation of alcohols of formula V (see scheme 2 above) by methods
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

examples.
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R3 R7 NH SX R8+\ N-N-k HN'---- RON Ma Schene 1. This
reaction is typically carried out in a solvent such as
wa2@wopseol , toluene, DMF, or 5 acetonitril e, PCT/DK2009/050134
optionally in the presence &¥ a carbonate base such as
pot assi um carbonate or a tertiary am ne base such as
triethylam ne or diisopropylethylamne (DI PEA), at a
Generainldetheds e ranging fromabout 0 C to about 200 C,

Anai 8o Qs Yt e BhRITGLE BB el T Rplbiang rigthioos”

di oxane, ethyl acetate, 2-propanol and xyl ene.
Al ternatively, solvent m xtures such as
MethadBol uene/ 2- propanol can be used. Conpounds of fornula

A PE SR TRES it RTHERC oo Ith PppBri€ Bk Rfre photo fonisation

and £8BIMmMA¢zBL OVBA/SILGRH0AAG systém G}a@msebgﬁi)lur&ih 439%-30 mm Waters
404; Yutilov et _al. Khim Geter. Soedin.

Symm@tgy §dx§ calgmgewith 3a$ HnBlp@HIQﬁe siaed C@i@mtem@r@éf‘? 60 °C; Solvent
95, 5,_16 t S _
SySte%ﬁOSA 49, Zg\éﬁ%@‘t{m%gﬂﬁds@cp fog?gfcgé? Ia can Ec water/

acetoprtelpétnﬂubraacelmacudb(6c195 0.086);96letHEP 4 ifgarngrabient elution with A:B =
r ng. 1, 2-di nopyri di nes reaction with
001015 6 108 Boa B siana it o e aafa oist 8 TR dBnt - such as
chl oroform at a suitable tenperature, such as room

tenperature or +40 C. The requisite
Methqd B- di ami nopyr i di nes are readily avail able from 20t he

rr rCIaII 1Ll abl - am nopyrj di nes
an ASETSRBIE0G SRS e SIBL FoLB BB AR wes used
Colurdg: 20088 rhit] wid @U@m%wslmm icle iz, &wumw ®mperature: 50
sol vent, WO 2009/ 152825PCT/ DK2009/ 050134 3
°C; Solvent system: A = water/trifluoroacetic acid (99 9:01) and B =
acetonitrile/trifluoroacetic acid (99.95:0.05); Method: Linear gradient elution with A:B =

95:5 t0 0:100 in 3.5 minutes and with a flow rate of 0.8 mL/min.

Method C:

A PE Sciex API 300 instrument equipped with atmospheric pressure photo ionisation
and a Waters UPLC system was used. Column: Acquity UPLC BEH C1s 1.7 um, 2.1 x
50 mm (Waters); Column temperature: 60 °C; Solvent system: A = water/trifluoroacetic
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
1.2 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 um particle size; Column temperature: 50

°C; Solvent system: A = water/trifluoroacetic 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.
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such as chloroform at a suitable tenperature, such as
O Cor roomtenperature, see WD 96/ 01826.
wQ@20dalisoset hyl- 4- (aryl ) -1H i mi dazol es of f or nmul BCT/WKe@/050134
be prepared by hal ogenation3* 5 the corresponding
2- hydroxynmet hyl-4-(aryl ) 1H i m dazol es using a suitable
reagent, e.g. thionyl chloride, phosphorous
Methed Echl ori de, or phosphorous tribrom de, optionally

i N itagbl e sol vent .su ronet h
A PE SaARL IROER N e i B nR e oREFT Bl R plaoto fonisation
and aaShrdethj L@OBNSL®1OA LC system was used. Column: 4.6 x 30 mm Waters
2- hydr oxymet hyl-4- (aryl ) 1H i m dazol es can be prepared

Symnpgitryrbi1Soeriurinowith i3:5 tive particlg size; ColursrdapiperamgRId@nC; Solvent

systeﬁi2 &g%ﬁe!é%ﬂbnﬂﬁgrﬂec{e\[lglaJcPonQ&%ﬁ“t@ eaﬁ%og %%tl@%%?/ﬁlﬂuoroacetlc acid

(99. 96869}3536'Meth6dmm§m‘89m‘duémrmwltuanlwutM\MRm 83t17 ité 0:100 in 2.4
- CH2- can be prepared by the coupling of a
m'”“"ﬁﬁ(ﬁ”é’d’ﬁé'ﬂ? pdloyt rafte phdIMk/MiNt h an el ect rophi | e of
formula VI as shown in schene 2. R7 Y"\ YN'NH2
N-amination A \Y-N R8--c R8-t- YAl NHYillIN H2 ROR9
Preparhtive/ILIC-BISpurficationThwas preeﬁu:miednom @ P¥pBciekl APcdb60EXdinstrument

.. out ip a solvent such s rop
with glospeey PIRSSUGH EhEmE JoriFAlIons CouBanse op0 i TMC DDS-A with
5 umcﬁé@i%f@%ﬁzeb%ﬁ&h%crlllri%sarpﬁlaat%ﬂt WHRESH GAhOARBLL 89F 2@ to 0:100 in 7
tertiary am ne base such as triethylamne or
minutds isschbwihya 8owyraterioh@2 (Dirkfnjnutat Feactionmeilactiorewas performed by

. Jang] fr mabout 0 Cto about 200 C, optionally
SP"t'f[&)r\M@té]g? Ql?e in a closed vessel. Other suitable

solvents include benzene, chloroform WO

] 2009/ 152825PCT/ DK2009/ 050134
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, g = quartet, qui = quintet, h = heptet, dd = double doublet, dt = double triplet, dq
= 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
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35 di oxane, ethyl acetate, 2-propanol and xyl ene.
Alternatively, solvent m xtures such as
wo odouasass?- pr opanol can be used. Sone el ectr ophdT/BR2@H/050134

formula VI are commercial ly 4vail able, and many ot hers

are 5 known in the art, see for exanple JP 59176277.

The el ectrophile VI, where X is a |leaving group, e.g.
Prepaiatiobr of interraediates ul f onyl , 4-t ol uenesul fonyl, can

al so be prepared by conversion of the primry al cohol

of conpounds of fornmula V to said | eaving group by
2-Chlorb iRy KToNEthiyRACHIesA AL FH SiRidaRslei N the art. Said

nmet hods can for exarrpl e be selected fromreacting

conpounds of fornmula V with thionyl chloride,

phosphorous 10 trichloride, jphpsphorous tri broom de,

met hanesul f onyl chl%ride, of -toluenesulfonyl

hi Bri Mt o Hhe p@e@en e e CH
@E@ent fc @%@Tgr omet hane mNH 0. DMF
1, 2-di ggn T oet hane, and optional | y in the presence KsfOs
B base, such as tri%thyl anine, diisopropyBethyl ani ne,
or pyridine. Alternatively, electrophiles of formula
VI canobe prepared by reacting comercially available

ar qat e amL@gﬁ of formula V| Wlth&'S- 15

’ﬂ)Lc%t ones ‘of. f @Hg. "2 o cl
%\chl or o@ERet onemabl ecsigtlyent , @F&s

1,2-di met hoxyet hane or eghanol at a suitable 6
tenperature such as room tenperature or reflux. "Some
An acﬁpﬁatﬁcsrophtﬁeemenlﬁod aestiitted/barSoreperel. c/abry. @neinl 4908, 64, 1859
many others are known in the art, see for exanple
was lﬁﬁ?ehT%/é‘ ropnd-keftn dlaskreauppesh avith €d@tr09%éﬂ|\et @)rﬂ@ﬁn‘)u“et to a

bleacﬁgé%n ubbeP? 'jatr}lmg te% L?f@ i)g%%e S\’@%@ Q@aég_ggSI?gﬁ@éh'(iﬂ’; mL) and

acetoAhEeommtll (vlé)l g. 83LlZcmhu:H)s dhefsoluidrawds deratbe tp6EpHL.eand agueous

HBr il AT SRR BT e io8 B oA R TP O B Jas Feageremperature
betwéb‘h BoC @eéh(‘i 36'85%f WWlt}% Q\Xﬁéb 'Wé’seerﬂpﬂ%)r’eoskﬂ téhbee the dimethyl

sol vent, such as chl or a sult
sulfide asp'ewas fereneds uOhcash® HtBr(addnttnmwae epeietar the iptesnalemperature

96/ 01.82 f f VILL. Said

was maRTaGtefs Forwth SXARH beata LB Hshniedinlibn Wik fomplete. The

react.@ﬁrm@yrqdén@rﬁed oypiRing e FeREbh ixMrkInfEWAKr, extracted by ethyl
ycol ate fol | owed by reduction of the methyl ester to

acetagehénﬂeaﬁﬂr@e@l & Zddveerxyadinhenyl-eihienane . r drutaasiongeas monitored
byTL%JCh as lithiumalumniumhydride in a suitable
sol vent such as diethyl ether or tetrahydrofuran using
mathods known to chem sts skilled in the art 30

npounds of formula X are either conmmerci
Toa %dr%ﬂﬂ%“ 6'@3'6&Ha@dp\fv@bm%BWa’shM@@é‘VTgoB@thWYlaﬁﬁtate (214 g, 25.9

oLy 6183 0B i ISPLEROL 189 g aci o

mL) V&ys tddeed sdr2p@ise, 2‘6[&9\&26«5 by W@ addition of a solution of 2,2-dihydroxy -1-

omen O RO o ebe S TR0 Bt PR e roactin

mlxtu?é Msaédrﬁiénﬂfat(ﬂi ﬁPUE&&H‘Qﬁd%ﬁ Fhbixdd withen &I N H%rd)éhlorlc acid.

hydrogen, wth an alkyl halide of fornula Xl as
The solutrhwae \Azashle)su WItﬁeW}éra@eRIe THe sgleous I:ayerrWIa§ baS|f|ed with 5N

. ion, i p| I rrjed out | e .
soaiut R, f G et ek pReR Wil sVl beltin f Riisa T g combined
organ®d |R&etvoas tdi'llekieovérrNéfﬁlpf a¥RNESIUAdN S cbaddrardlég o dryness to
such as a 10 carbonate base, . potassi um

give thg coppuad %Phgnyleﬂflﬂ@pqug,lﬁ aecwg@éyllcea@d methyl ester 3.
triethylam ne or diisopropylethylamne (DI PEA), at a
tenperature ranging fromabout 0 C to about 100 C
Conmpounds of fornmula I, wherein -L- is -CH=CH or
- CH2- CH2- can be prepared by 15 the reaction sequence
shown in schene 4.
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WD 2009/ 152825PCT/ DK2009/ 050134 37 R3 R2 XPPh3PPh3X0 N
HET-" yo- HET-"+" N VI'atR1l Reduction R2 HET-\ N

WO 2009MREs |1 (where -L- = - CH2- CH2- (wher e - L-PET/DK2009/050134
- CH=CH 41

To a solution of compound 3 (1.0 g, 5 mmol) in DMF (20 mL) was added iodomethane
(4 mL, 7.5 mmol) and K>COs3 (1.0 g, 7.5 mmol), and the mixture was stirred at 60°C for
1 hour until TLC (petroleum ether / EtOAc = 5/1) showed that compound 3 was
consumed completely. The reaction mixture was diluted with brine (20 mL) and was
extracted with ethyl acetate (2 x 10 mL). The combined organic layers were dried over
anhydrous Na>SOy, filtered, and concentrated under vacuum to afford compound 4
(0.83 g, 78%). 'H NMR (400 MHz, CDCls): 57.81-7.78 (m, 2H), 7.39-7.35 (m, 2H), 7.32
(s, 1H), 7.29-7.25 (m, 1H), 4.05 (s, 3H), 3.97 (s, 3H).

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 -5°C under N2. The mixture was stirred at -10°C for 2 hours and was
quenched by aqueous NH,CI solution at 0°C until pH reached 6. The resulting mixture
was extracted with EtOAc (3 x 20 mL), and the combined organic layers were washed
with brine (30 mL), dried over Na,SO,, filtered, and concentrated under reduced
pressure to afford compound 5 (0.5 g, 75%). 'H NMR (400 MHz, DMSO-ds): 57.69-
7.67 (m, 2H), 7.53 (s, 1H), 7.30 (t, J = 7.6 Hz, 2H), 7.15-7.12 (m, 1H), 5.30 (t, /= 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)
was added SOCIl; (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): 68.24 (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).

The following intermediates were prepared in a similar way:

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

95% vyield, '"H NMR (400 MHz, DMSO-ds): 58.36 (s, 1H), 7.92-7.89 (m, 2H), 7.51-7.47
(m, 2H), 7.43-7.39 (m, 1H), 5.26 (s, 2H), 4.24 (q, J = 7.2Hz, 2H), 146 (t, J = 7.2Hz,
3H).
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and HET is as shown)and HET is as shown) Schene 4.
Specifically, conpounds of formula |, wherein -L- is

wo 8i2AId2s can be prepared by 5 reduction of poT/AaKz@e®s50134
of formula I, wherein -L- i92CH=CH , by hydrogenation
using a transition nmetal catal yst, such as pall adi um
netal, together with a hydrogen source, such as

2-Chlby11‘net@gh1gmmroayirmmenylhw:l-lim@iazobar bonat e, or

o0 BN op L FHISER, B PRyl T 7 i, 20,

7.52- ’PQQWVBH% BII@sEhopi) wWeda ¥5 ¢h, ipy Mibe (o J =agHaneH).
al dehyde ‘of formula X1l in a suitable 10 sol vent,
such as tetrahydrofuran in the presence of a swtabl e

2-oniGRREn (ot pRenh AR Prdbdebani Ty avai | abi o

80% h}éld éHCNM!FD(Am‘O W@@MQ@ @J) 681061802, (1$pe7he@e 23.2Hz, 1H),
i phenyl phosphi ne b t hods known to
7.41- Eﬁérﬁ%ﬂé*)smq 492, ark2 (SAPHiH%fﬁés(So? Hormula Xi 11
are readily avail abl e by oxidation of al cohols of
formula V (see schene 2 above) by nethods 15 known to
2-chlarbaratisylst- (s?;eflhd)r@thbnyn)hemethyj 1el-gnidayoleeact i ng al cohol s

89% vigick R (bl ar Wees i s BTt Gl ). 2795527&15 (Suaf), 7.27-7.23

m, 18% ¢ pratde 1, 2 di chol or et hane.
( 2809/ 1%‘%2825!b D%OOQ)/ 050134 38 General Met hods
Anal yt| cal LC—I\/S data were obtained using one of the

t hod t A .PE Sciex APl 150EX
2-chigrRmetHeR A By G TRl B FR2B exsur e photo
74% yi@m S1HNI\¢IR (aum@ Iﬂl—@thmQ@Udé-)Cﬁé C1HAT7I9a- ramt@ﬁn MRp 7.37-7.33
ed. . mm Waters Symmetry C18 col um
(m, 2Wt5h2@(5 %i‘ﬂh @aﬁﬁt(scl%')& ze: Column tenperature: 60 C
Sol vent system A = water/trifluoroacetic acid
(100: 0.05) and B = water/ acetonitrile/trifluoroacetic
2- chl@rorrcétlﬁ)‘a 43@ ehB@heﬁyE)thméthwmamc@zaw ent el utl on
tes an

74% V'Ie&ﬂm HaNM%K“@O é/”ﬂ{/ @WO%X r§§d1 ‘B(S A}H)A\J @%nﬁ@dalviﬁd 6" Hz, 1.6Hz

1R, LR PR I R S 2R RS A S e S

particle size; Colum tenperature: 50 15 C, Sol vent
t = t /1 L. C. aCi 99.9:0.1 d
2-chigbEeidi-ehpraapr | BRSRRtumisErale 9. 05: 0 08) -
99% gf_alaww NWIP@%@OO%HQ' 9Nﬁs®ldéz '5@3@"(&*‘1 2\5860959§éh9 1H), 7.84 (m,

In 3 m nutes and w aflowr
1H), Ab2ni.43 (me2hipdd.20 (2.2HY), BB6&H, 8K)API 300 i nst runent
equi pped with atnospheric pressure photo ionisation
and a Waters UPLC system was used. Colum: Acquity

2-chld/BhfetiBp - Q18h|br5prra;rn¥|)21 -tnethyd1 Hafnicéébry s) ;. Col um

te erature ol vent system A =

80% wiglder H NMRdé%d‘dthi Medoarphap2®00Ly. 4Hy 874 (d, J = 8.4 Hz, 2H),
766 QL URoaR 0t bk Sol Gl @Y SrEoR i th A B = 90: 10 to

0:100 in 1.0 mnutes and with a flowrate of 251.2
2-chIglj()/mnétrqyl-4-(2-methoxyphenyl)-1 -methyl-1H-imidazole
93% vyield, '"H NMR (400 MHz, DMSO-ds): 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), 7.13-7.06 (m, 1H), 5.27 (s, 2H), 3.93 (s,

3H), 3.90 (s, 3H).
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Met hod D: An Agilent 1100 LCMS systemw th a G1946C or
a Gl946A mass detector was used. Colum: 2.0 x 50 mMm
WORDIAER2AQ Wi th 5 pmparticle size; Colum  PCT/DK2009/050134
tenperature: 50 30 C; Sol vert3 system A =
water/trifluoroacetic acid (99.9:0.1) and B =
acetonitrile/trifluoroacetic acid (99.95:0.05);
2-chlavetrtatiolyl-4-{Sremthaprygdicant)- lemethiybrd HaintidazolB = 90: 10 to

90% wieky k! NN 3Bb S aBBeb ko ae p8ten iiad GiBT da(rs 1H). 7.32-

7.24 (tn P ST R 7 A8 (L, SHRX 5! msgsr PFBNS 0894I BRES. 9@@ 3H).
at mospheric pr essure photo i oni sation and a Shi madzu
LC-8A/ SLC- 10A LC system was used. Colum: 4.6 x 30 mm

e AR R i righE e, ==

97% yielgr'H NIViIR O BIHA, IIZ¢|VI80 de)( 89 ﬂﬁ(sﬂ 1@!2')) 767@d(d3 J= 8.8Hz, 2H), 7.02
nmet hanol /trifl uoroacetic ac 0. 035); Method:
(d, J T Brfedde. Zadidhis, eHi - §ﬁ (w %Pﬁ) &756(5 %H) 17 to 0:100 in
2.4 mnutes and with a flowrate of 3.0 nL/m n.
Preparative LC-Ms-purification was perforned on a PE
2-ChlSrmireathfP-phediAX1 Hrsidazoben {(bylOmigsidn aft thegpétbiylation step)

81% BBl AL LNMIR 00 M. DMED-6hh B Kb ot i Shs 4 O P 7 5-7.55

(m, zw,tﬁs@ﬁws’rﬁ B 51§g%2g4)to 0:100 in 7 minutes and

a flowrate of 7 mL/mnute. Fraction
coll ection was perforned by split-flow MS detection.

1-Megi3) kep%gﬁ’@@? &({)@wr% AiivAAER tat5 03533&” W on a

Br uker Ava < trDMFent jgx\a@
i nt ernal valles are
expr essed pp Nhe foI I ovm ng abb at | are used

for rrultlpI|C| y of NNRSlgnaIs S :S|nglet

doublet, t = iplet, g = quartet, qui qui nt et
To ah§@|hﬁbn &d (+ Métnpll &-pﬂ@H?l'—ﬂllqlmiﬂazol Q%Ph\%tﬁéddl"@t(Sod@l mg, 0.266
0= doubl e quartet, = triplet of triplets, m=

mmolfnumn pidichlotpetizane b4= GamLsuurgileetArawasb@ddeobD@aa Ma@maperlodlnane

Abbreyiati on n accordance . wth .to th
(124 B (E262 Ry BORANE P o WES St ht Pob” TPk 2 hours.
Satur@id NaHCOanlution Mesd adbdd, U9 brgamBNay8BWat346g8ratd¥ and the
2009/ 152825PCT/ DK2009/ 050134 40
aqueous layer was extracted with 1,2-dichloroethane. The combined organic layers
were dried over Na;SQ4, 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),

7.42 (t, J= 7.6 Hz, 2H), 7.30 (t, J = 7.4 Hz, 1H), 3.99 (s, 3H).
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Preparation of internedi ates
2- Chl oronet hyl- 1- net hyl- 4- phenyl - 1H i m dazol e
wObR0H15I8294 | THF SOC 2 OH CH2d 2 5456PCT/DK2009/050134
44

Imidazole-1-carbothioic acid (2-imino-4,6-dimethyl-2H-pyridin-1-yl)-amide

); 0 0
/\O _N\ I HCIO, |_|2N\ [l
o~ - o~
0 Dioxane o
7 8
~N
=
NH,
9
CHCl, , 0°C
I
Z>NT NN B NH, ]
= 2
_N N N N
H /i/) \;’ \Q/ “~
. N/N N 11 NH,+
N CHCI, , 40°C 0
0—S
12 4
L 0 _

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
then diluted with (100 mL)
(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 plug

was ice water to precipitate the product O-

of NaxS0O4 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-
dimethylpyridine 9 (0.611 g, 5.00 mmol) in chloroform (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 resulting mixture was stirred at

40 °C overnight. Volatiles were evaporated and the residue was chromatographed on
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An adaptation of the nethod described by Song et al.,
J. Og. Chem 1999, 64, 1859 was used. To a
wo oaoadsiset t om fl ask equi pped with a nitrogen i PCEDK2@9/050134
gas outlet to a bleach scrubl®er and a tenperature
probe was charged DMSO (113 nL) and acet ophenone 1 (10
g, 83.2 mol). The solution was heated to 60 C, and
silica ggladieni 8luliBn vwﬂshemideel e%hyj\dcetateaomo axl@i1t00p 1o yield imidazole-

el e. il nt n reacti,o erature
1-car i ACROZEnIRG oy ey h 2B BRI ol THE 1249 8yl white solid
t
(0.50 gﬁ J(ﬁé?’\é%giﬁ?ﬁngnﬁmg@%t gﬁ%%JdtQﬁ r%%gcmlta}] }i@fdr{az%fémﬁ NRIR&500 MHz,
DMS®earfgpedaar(e, Wy héd s a1h‘|)3d7 42 (bB5s M), tth9exs$.etMpl6.69 (s, 1H), 6.67
action was conplete. The reaction
1%22{%@ 3%@5 B?erogtﬁ ng t he react an m xture into
wat er, extracted by ethyl 15acetate and afforded

2, 2- di hydr oxy- 1- phenyl - et hanone 2. The reaction was
The fqlmwmgnret@rmydram wete prapsuied apstogonslyl axkepibaigbgywiene used for

the prERallarcar i Sepapa: IREKEF holSuiafin B Adabugfiiion

(30 nm), acetic acid (30 20 nL) was added dr opw se,
foll owed by the addltlon of a solutio

Imidazote- ticaatbilc acid (phepRppet- Hﬁlﬁ@rfer@tw ?d'| pygdw:ﬁrwb) grpide
h [ t
ImldaEBFe 13%% t%ld\lghslb!:b b Ig? brr]?mg’% Ir bgiﬁlug d;ﬁg[%?—?ﬁgrcﬁﬁcl %Igrémlde
Imldawoteh1 -@aEbdthlb}aJIamd mﬁmhlr?roa:mdno'ﬂqmeﬂmjhm-l p;nrkl)dmaf wa%almad de
aceta The jueou s basifle
Imidagplen! SRIBRSNI AT 465X PR St 2B e BXPRaNed wi t h
ethyl acetate 3 tines. The conbi ned 25 organic | ayer
was dried over Na2504. The sol ution was concentrat ed
1-Metltyldr—phelsxsl-1,6-@hydr¢+hmiqujet2°rthione
4- Phenyl - 1H i mi dazol e- 2- carboxylic acid net hyI ester

3. WD 2009/ 152825P(|‘<IT(/ DK2009/ 050134 41 To utl on
of conpound EC s added
i odonet hane\ (4 rrL 7 5 ol )H (1

nol ), and the mxture was stlrred at 60Cfor\1 hour

An ad’éﬁtailoﬁr g@m@%&%@%@&@&r %Kﬁllﬂﬁﬁnd ri'dstr%ﬂ?"‘ﬁgtat bBAbm. Scand.

npoun was consumnmed reacti on
1969,m36t, uR87w88di masedisgdt PA bmixierg g ﬂtmemycblamm Hphenyl-ethanone

B 1 g L YR 485 Pl A ARG ozs, s
2287f22|928fsﬁangin§|t EPNCEHYrh atEgh, undepoyacysimzzgoaf 82lgdand potassium

onpound 4 (0.83 g, 78% . 1H NWMR 5400 VHz, CDC
thlocwa&(e 434 q, né} 46 ppmot). ipacetigsaqign(12 ML) wag;hqaéed 3‘;1H)140 °C for 10

mmutégI [ | %%gc r;lrv'_g s th%?g(ag %Tm_t%)n \ﬁltl??/ﬁtér Eéﬁ}%]_.)%dn%&mg in an

ice bahscarbdedthe ﬁddd@lc( Eb bieﬂpltéteSIthQé )coﬂécteacbyiﬂdl%mohIZ washed with
The m xture was stirred at -10 2 hours and

Waterqﬁ@%dﬂéwrﬂ)ﬂ%ﬁidéd{@d NPE@I'G §emmuaﬁ (Qt36§C9 i) pb‘iﬁf as an off-white
r LrsH e
solid. E?gﬁsﬁ?éggo %ﬁ?mﬁ an he co 6rJr‘Etls%i'néd Je)g?ta%?gal‘gy\g Ber 2H), 7.60
(s, THYe7 SO shed .8vHzh 2bl); 7127((301 FriZ)4 Hdr 11d)l 3o4@(s, PS4,
filtered, and concentrated under reduced 15 pressure
to afford compound 5 (0.5 g, 75%. 1H NWVR (400 MHz,
The f&hﬁ%&@dterrﬁ@d@% was% e;&é?ed?el'rl)amq&% (s, 1M, 7.30 (t,
5-7.12 (m 5.30 (t, J =5.6
Hz, 1H) 448(d J = 5.6 Hz, 2H) 365(s 3H). To a

sol t' naf . . :
4'Ph?@"'Neéf'aﬂlnygép'ﬁﬂ'gﬁwlei@h'Pﬁ]%lazoI 2-yl)-nmet hanol 5 (0.2
80% gelooﬂqw\/lmebb MAzWomMSOALY sH0BR (Hr®s, 1H)912051Bt s, 1H), 7.69-7.65
mml), and the mixture was stirred at roomtenperature
overni ght. The m xture was evaporated to afford
2- Chl or onet hyl- 1- net hyl 4- phenyl - 1H-i m dazol e 6, which
was used without purification. 1H NI\/R (400 MHz,
DVSO-d6): 58.24 (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),

"~ 0NN R I T T .




10

15

20

3H). WD 2009/ 152825PCT/ DK2009/ 050134 42
2- Chl or onet hyl- 1-i sopropyl- 4- phenyl - 1H i m dazol e 100%
wQ p@bds28i3H NVR (400 MHz, DWVBO-d6): 58.54 (s, 1POT/DR2@3/050134
(d, J =7.6 Hz, 2H), 7.52-74% (m 3H), 5.28 (s, 2H,
4.84-4.75 (m 1H), 1.50 (d, J = 6.8Hz, 6H).
52-chl oronet hyl1- 4- (2-fl uorophenyl)-1-nethyl -1H i m dazo
(m, 2Hg BdYYIR(d, SHH7 VRt(460 .4Hz, TENYSO- d6) : 58. 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).
4-PhényIbiHuATEsNId-2cdabaiy@oheny 1) - 1- net hyl - 1H-i ni dazol
e 1089% vyield, 1H NWVR (400 WMHz, Methanol-d4): 58.07(s,
1H), 758751(m 3H) 727723(m 1H), 5.
2HQ 4.01 (s, 3H).
2- dpl oronet hylg (4 | uor ophenyl) - 1- net hyl - dazol
4%—y| el “ONMR  (MOOANVHZ DIVS@—dG) . N
S, ,79479(m2H) 7.37-7.33 15(m 2H), 57 2Q H
s, 2H), 3.86 (s7 3H). N
2- chI or onet hy1-4- (2-chl or opheny1) - 1- net hyl - 1Hi i dalol
e 74%vyield, 1H NWR (400 MHz, DMSO d6): 58.11 (s, 1H),
A solutid@Dof dhen)dglyoialﬁnbhohyadrétdzmOJZI-g,, 0.87580l) dandIglydxd idimethyl acetal

1H),.7.48-7.38 2 .13 2H), 3.87 , 3H). 20 .
(60% Sl dhatigh- 553 4701 SFoBiath s yhathigoh 1.1 5 wablizeded with a
solut@n%?éﬂﬂr‘n@hﬂjm %EMWSQQQQ; %1 n%@?f grg@tr}ali% (39 Kganéﬁt%e resulting

solut|5n zmrr@gl atlele' foB 1@6h(§he 34qjatlles were removed in vacuo and the residue

slum%cf g} g@ ﬁgf @pgﬂﬁ%ﬁf\é %a%gwr %E(Tzqeal{/é% rélf]%rf é(girjmlf@é g@%ﬁed solution

was éérac%_% with- I?tl)/%@' (20§)Fme§4eﬂwodi|ﬂw(e Qé%ara?e&ﬁq(xé’ousllayeﬁ whs basified to
S
pH 9 with 9N NaOH solution. The solids were filtered, washed with water and dried in

vacuo to yield the title compound (97.2 g, 84%) as a light brown solid. LC-MS: m/z =
173.0 (MH"), tr = 0.66 min, method C

1-(2-Hydroxypropyl)-4-Phenyl-1H-imidazole-2-carbaldehyde

0 N
N + / \ — / »\WH
/ \ H N
H)\\g Hoj) O

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 uL, 2.4 mmol) and heated at 100°C for 3 h. The cooled solution
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%). LC-MS: m/z = 231.5 (MH"), tz = 0.41 min, method A
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2-chl oronmet hy1- 4- ( 2- met hoxypheny1l) - 1- net hyl - 1H-i m dazo
l e 3093% vyield, 1H NVR (400 MHz, DMSO d6): 58.12 (s,
wak)o9/172898 (dd, J = 8.0Hz, 1.6Hz, 1H), 7.45-7.HOT/0KR009/050134
1H), 7.20 (d, J= 8.0Hz, 1H),477.13-7.06 (m 1H), 5.27
(s, 2H), 3.93 (s, 3H), 3.90 (s, 3H. WO
2009/ 152825PCT/ DK2009/ 050134 43
The fQIlaxthﬁmﬁeﬂnbgltaiels Werevptapaxgp aenlobpuslymekbspt-thét thely deere used for

the prlj_aelq)a?a (I;/)o |paj1 &omoumgé wﬂ%ogggz)hqr %t}l(caﬁOQdA')chgra%Egr?za&%h:
(m 1H), 5.12 (s, 2H) 4.03 (s, 3H), 3.90 (s, 3H).
52-chl oronet h nmet hoxyphenyl) - 1- net hyl - 1Hi m daz

(S)-1é?é*)@?%mrepﬂ3/4iﬁheuwﬂ%1(—hmmdyp %aé@amhydés 10 (s,
1H), 7.79 (d, J 8. 8Hz, 2H), 702(d, J 8. 8Hz, 2H),
5.20 (s, 2H), 383(s 3H) 3.75(s, 3H).

(R)- 142$Wdrbwmbbyl;44Plﬁ>éwmlH-Mﬂdemléaz@hmaddlshy@m ssi on of

he nethyl ation step) 1081%vyield, 1H NVR (400 MHz,

DI\/SOd6) 58.21 (s, 1H), 7.96-7.92 (m 2H), 7.59-7.55

- RiRR g Rl kel ok garkngahy o tretloro2
meth@l\’ﬂl’pro’p(a@o\ NN 5 15To a sol ution of

(1- Met hyl - 4- phenyl - 1H-i m dazol - 2-y1) - net hanol 5 (50.0

nmg, 0.266 mmol) in 1, 2-dichloroethane (4.0 nlL) under
2-Chl6froﬁ%ihﬁ'ld§?dd|ﬁ?étﬁ Nhhtd.ﬁdr?fz' Wiﬁﬁ‘iﬁir‘ém g, 0.292

nmol ), d the mxture was st ed at roomtenperature

for 2 hours Sat ur at ed dNaHCO3 uti on was addled, the

organi ¢ | ayerywas separ ted a he agueo er was
extract ed th 1, 2 di r oethane.»Th ne
or gani c| 0 wer@ drci|ed over Na2504,

wer e evaporated and the residue was purlfled y Si I|ca

I t S jefnta_i 0.
A solffin o RGN A0y By AR 0 g 20 o) A Bo-ccrioro-2

propanloeet(|2t67e gcﬁﬁ‘;ﬁbmndok)sn 4, Mdimethoaleithane 20 mity) wesdptirredHat 45 °C
overn%{@Aﬁg)?e%&étg%ﬁfg?): P 76 é? tco?l'g_%ted7b%]ﬂ_éaﬁ%|_ghd was then
refluxéd3@ithtethdndl (15+ hiz) 19D, hGurB9 Affer &dling to room temperature, the
product precipitated as white needles which were collected by filtration and vacuum
dried to yield the title compound pure as its hydrochloride salt (883 mg, 19%). 'H NMR
(500 MHz, DMSO-ds): 67.84 (s, 1H), 6.88 (s, 1H), 4.84 (s, 2H), 2.60 (s, 3H), 2.49 (s,
3H).

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

2-Chloromethyl-imidazo[1,2-a]pyrimidine hydrochloride
62% yield, LC-MS: m/z = 168.2 (MH"), tz = 0.13 min, method A.
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I m dazol e- 1-car bot hi oi c acid
W@ 200052305 4, 6- di met hyl- 2H pyri di n-1-y1) - am de PCT/BK2009/050134
NH2 9 OHOI3 , 0C 10 5 AMl8adaptati on of the nethod
described in WD 96/01826 was used. To a solution of
et hyl O-nesityl sul fonyl acet ohydroxamate 7 (1.7 g, 6.0
2-Chleromethyl-3,74dignethyhl, 2 AltrinzoleHob-edpymmadinece bat h
(freezes at 8-9 C) was added 70% perchloric acid (7.5
m_) dropw se erol m nut es, nt aj ni ng internal
e erature H \ovwl The m xf ureA NHaen| di | ut ed
N, ce water ﬁ) to precjpitate the product O-
10 ( tylsulfonﬁyl) ydr oxyl am m filtered
hed t hor ougli-y—wt h water, a |nﬁed| ately
d| s% 5'2| n chl or adkein (10 L) | whol e [
ON! i s expl osive when d g. or gani c | ayer
46D”U\%\@" %Vé'ﬁ‘éjr‘”a%%ﬂ“'%d was passed th ou
inafritted syringe to renove .
sol ution of 0O- (nesitylsulfonyl)lhydroxyl am
added dropwi se to a solution of 2-am no-4,6- 15
di met hyl pyridine 9 (0.611 g, 5-ARnsmBkineti-Glyah@aher m
(1QymL) cooled in an ice bat h.-yifle-anmxdnwme A& SrindtrgnRbenzenesulfonate
|vvar d to roomtenpgrature and was stirred for 2 hours
cf)ect @pnverNS| o to internediate 10. Into the
s Yhen added 1,1'-
thlocarbonyldll 11(1.16 g, 6.5 mml) and the
resulting m xture was stirred at 40 C overni ght .
Vol atil es were evaporated and the residue was

chr omat ogr aphed on
2-Chloromethyl-5,7-dimethyl-[1,2,4]

triazolo[1,5-a]pyrimidine

To a solution of 4,6-Dimethyl-pyrimidin-2-ylamine (25 g, 200 mmol) in 400 mL of
CH.CI; was added dropwise a solution of hydroxylamine-2,4,6-Trimethyl-
benzenesulfonate (105 g, 488 mmol) in 300 mL of CH,Cl, at 0°C, and the mixture was
stirred at 0oC for 1 hand filtered. The solid collected was washed with CH2Cl, (100 mL)
to give 1-Amino-4,6-dimethyl-1H-pyrimidin-2-ylidene-ammonium 2,4,6-Trimethyl-
benzenesulfonate (40 g, yield: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 50~60°C for 1 hour. After chloroacetic acid methyl ester (16.6 g, 0.15 mol)
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 CH2Cl, (300 mLx3). The combined organic layers were washed with
brine (200 mL), dried over Na,SOy, filtered, and concentrated under vacuum. The
residue was purified by column chromatography on silica gel (petroleum ether/EtOAc =
2/1) to give 2 g of 2-Chloromethyl-5,7-dimethyl-[1,2,4]triazolo[1,5-a]pyrimidine in 9%
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WD 2009/ 152825PCT/ DK2009/ 050134 45 silica gel
(gradient elution with heptane: ethyl acetate
wa0@assiO0) to yield imdazol e- 1-carbot hi oi cPaD®2009/050134
(2-imno-4, 6-di nethyl-2H pyrdi n-1-y1)-am de 12 as an
off-white solid (0.50 g, 40% containing a m nor
anpunt of residual imdazole. 1H NVR (500 MHz,
yield. DMEGIMB X306 MIg8 DMSOLE); 53.554(s( $H),164p5 (3. leﬂ) (4b®5 s, 3H), 3.95 (s,

3H); L(2§DM§E’)\A?'F%(’§52 T jg%ﬁbp%ﬁﬂ% WSH &ﬁ%ﬁgﬁﬁt er rredl at 5328

wer e prepared anal ogously, except that they were used
for the preparation of final conpounds w thout prior
The f@!mwmg itermadisiescwarapieperehanaagously:
101 m dazol e-1-carbot hi oi c acid
(5-brono-2-i m no-4-net hyl - 2H pyri di n-1-yl)-am de
7- Chlbm Q&iﬂlﬁr@mla‘th}ﬂrfb&d’metrm PtQOH]trlazoloH 5-c]pyrimidine from 6-Chloro-
no- 2-i m no-4, 6-di meth 1-2H—pyr|d|n1y) m de
2,5- dlmﬁtagzwrgnlglr@a4w@rﬁqn§, pyeg@re@i as described by Henhze et al J. Org. Chem
1952 ( P7,CI80L 3 IBAY %Id”EUWIb ZIW* b Y3405 kY 1k =2 96nin, method E
1 m’'dazol e- car thiorc aci
(5-cyano- 2-i m no- 2H pyri di n-1-yl)-am de
i.m dazol e- 2- th| one

2-ChIgEPHANEH S T2 AR RERO Lo AIDUGoEe 1 AT anc2-amino-3,6-
dmetﬁ?@gﬁézﬁﬁ&n 60%! fefdhem Nm@;ggoo W62, cbEl; f%ﬂa? Frgﬂa 87 (s, 2H),

mxture of 2-methylani no-1-phenyl -eth
2.91 (IsyaHt)chVér(S deHY, .CrEMB:gn/z4= 696 9D )(&eefeOéMgmm—lan@thed A
J. Am Chem Soc. 1928, 50, 20 2287-2292; Shang et
aI Chem Eur. J. 2007, 13, 7780-7784) and potassium
2- Cthfbrﬁéﬁ?PQ%edlhfétHﬁ‘H ,cz 4]%|e&@|d[m5 alpyAdmestdri GaChbréB2ethyl-2-

m.) was heated m nutes usin
methyhnww&méw:\mn@sm&: yleml |hﬁ1%$} rwzm%étoeﬂ\/"%s)otmfp ahmin,
meth&?ﬂl ing in an ice bath caused the product to

precipitate. It was collected by filtration, washed

with water, and vacuumdried to yield the t|tIe

conpound (O 365% 470 re as an off-white 25solid.
2-ChigiargRY 800 HPRY- $2 4Gripzelol| Braleyricing fom gaeloxy-6-

methé@ynﬁgﬁ%%rp%’é) 7. 60 (s 1H), 7.39 (t, J = 7.8 Hz,

J = 7.4 Hz, 1H), 3.49 (s, 3H).

2-Chloromethyl-imidazo[1,2-a]pyridine
0

DME,
N7 EtoH  © N7
| + _— /

N F Cl Cl N \F

The method of Vanelle et al. Tetrahedron 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
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 filtration. 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
NaHCOs; was added to neutralize the mixture. A white precipitate formed, and this was
collected by filtration, washed with water and vacuum dried to yield the title compound
pure as a cream white solid (1.43 g, 42%). "H NMR (500 MHz, CDCls): 58.08 (d, J = 6.7



10

15

20

25

30

The follow ng internedi ate was prepared anal ogously:
WO 2009/ 152825PCT/ DK2009/ 050134 46 (m 2H), 7.41-7.35
W@ 2009358825 . 27 (t, J= 7.4 Hz, 1H). PCT/DK2009/050134
4- Phenyl - 1H i m dazol e- 2- car B4l dehyde 5A sol ution of
phenyl gl yoxal nonohydrate (102 g, 0.67 nol) and
gl yoxal dinethyl acetal (60% solution in water, 232
Hz, 1hl), 76254, rtbl)) 758 (detra®dd Hzl 1H)LY.\Was.22r(eat Hd), 6.8 (la J = 6.8 Hz,
tign of ammoni um acetate 8202 g, 2.61 nol) in
TH), ‘frzw%’n@ﬂ)'(l. 1 L) and the resulting solution stirred at
RT for 16 h. The volatiles were renoved in vacuo and
the residue slurried in 2N HCl solution (1.1 L) and
The foliyyieg interrgediatowas Preparedan@legmiséd sol uti on 10 was
extracted with Et0OAc (200 nL) and the separated
aqueous | ayer was basified to pH 9 with 9N NaCH
2-Ch|scdméﬂh9n8-rﬂéthysi®d1iad@om/,ezrﬂpfyirihmered, washed with water
[ d the title conmpound

and dried in vacuo to yie 97.2
53% yieigAgNWR GO0 M. GRS §61950(, s e Hiat 3H: 763 (o TH), 6.97 (dt,
_ 0. i _ d
J=7 D11 6B 70T 1Y, = B0 POC 166 180 (5 2H, 2,60 (5 BH) oy
de

In a closed vessel a slurry of

4- phenyl - I,.mM daz -2-carbal dephyde (200 ng, 1.16
2-ChigrBme D ARty ol 2 A acael g 2 Teydiagol 3 i n
4 rrLl| was treated with propyl ene oxide (170
&1fttMReat ed at 100C|for 3 h. The cool ed
| i d8O@ashel wi NN
i n) vacuo tayi /t/h
t it | BtGtbnpound whi ch wW&s ithout furth =

rification (250 ng, 63% . LCGCMS miz = 231.5 (MH),
Toa g&u{;iorla)_oﬁrgl.ﬂﬁ g’(of @gﬁw%a hy\drc/)amde in ethanol (220 mL) was a(dded) 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,
0.016 mol) was added, and the resulting 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-
a]pyridin-2-yl)-methanol (0.2 g, 10%); '"H NMR (300 MHz, DMSO-ds): 57.39 (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).
A mixture of this compound (31 mg, 0.175 mmol) and SOCI, (10 mL) in dry CHxCl, (10
mL) was stirred at room temperature for 2 hours. The solvent and excess SOCI; was
evaporated under vacuum to yield the title compound as a crude product, which was
used for the preparation of final compounds without purification or characterization.

The following compounds are known in the art:
2-Chloromethyl-1-phenyl-1H-benzoimidazole (JP 59176277).
1-Methyl-1,3-dihydro-benzoimidazole-2-thione (Wilde et al. Bioorg. Med. Chem. Lett.
1995, 5, 167-172).

1-Phenyl-1,3-dihydro-benzoimidazole-2-thione (Kidwai et al. J. Korean Chem. Soc.
2005, 49, 288-291).
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WO 2009/ 152825PCT/ DK2009/ 050134 47 The fol | ow ng
i nternmedi ates were prepared anal ogously, except that
wo bay/1sasee used for the preparation of final cPOPDKRES/050134

wi t hout prior purification &1 characterization:

(S)-1-(2-Hydroxypropyl)-4-Phenyl - 1Hi m dazol e- 2- car bal

dehyde
[1,2,4] Rjazblqg[2:3Hghyorjginedthions KBeawn et H4/i Audhzbl Ghanc 40881 31, 397-
404). dehyde

1- (2- Hydr oxy- 2- net hyl - propy1) - 4- phenyl - 1H-i m dazol e- 2-
1,3- Dwdb@iuﬁﬂl&aﬁt Jbgwr%ﬁélmh@n% (YRASWY bt &1 PKRIRANGbter. Soedin. 1988,

Chl or onet hy1- di met hyl -i m dazo[ 1, 2-a] pyri m di ne

799-88430l uti on of 2-ami no-4, 6-di met hyl pyrinidine (2.46 g,

PyraZeff )%%9'@%yf?gﬁﬁ%&ﬁlt(ﬁ%ﬁ%ﬁ@gf PRRE. oF; 7 cllet Ses, chem.

Comlﬁ?u&5198@r niQh1.116; Asachipal at;eShstitdadH; ashddhita, WasChem. Pharm.
cted by filtration, and was then refluxed with
Bull. Q%nﬁh 4p88-4872)f or 2 hours. After cooling to room

tenperature, the product precipitated as white needl es
whi ch were collected by filtration and vacuumdried to
Prepaiatioth ohthet ¢compoumnisoofthepinventioni t s hydr ochl ori de
salt (883 ng, 19% . 1H NMR (500 MHz, DMSO-d6): 67.84
(s, 1H), 6.88 (s, 1H), 4.84 (s, 2H), 2.60 (s, 3H),
Exampléq (s, 203H). The follow ng internediate was
prepared anal ogously, but with a 90 C reaction
2-(1- Metméfdapbeeylf‘blrl intidazol-2ylmethylsulfanyl)[1,2,4] triazolo[1,5-a]pyridine
252- Chl oronet hyl -1 m dazo[ 1, 2-a] pyri m di ne
hydrochl oride 62%yield, LCM: mz = 168.2 (M#), tR
0 13 n, met hod A WO 2009/ 152825PCT/ DK2009/ 050;,34

48 1-Propanol —
I\i@|ChIHor orret*h,\g'ret hW—H—Z—%Ha@’\T 54 p?q
e

An adaptation of the method described in WO 96/01826 was used. Imidazole-1-
carbothioic acid (2-imino-2H-pyridin-1-yl)-amide (200 mg, 1.37 mmol) and 2-
chloromethyl-1-methyl-4-phenyl-1H-imidazole 6 (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,SO4 and
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"), tg = 2.29
min, method B.

The following compounds of the invention were prepared analogously:

7-Methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylmethylsulfanyl)-[1,2,4]triazolo[1,5-
a]pyridine (from imidazole-1-carbothioic acid (2-imino-4-methyl-2H-pyridin-1-yl)-amide
(see WO 96/01826) and 2-chloromethyl-1-methyl-4-phenyl-1H-imidazole 6). LC-MS:
miz = 336.5 (MH"), tzr = 0.71 min, method A.
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1- Am no-4, 6-di net hyl- 1H pyrim di n-2 o-ylidene-ammoni um
2,4,6-Trimet hyl - benzenesul fonate
wQ@2@bhissesret hyl1-5, 7-di met hy1l-[ 1, 2, 4] PCT/DK2009/050134
triazolo[1,5-a] pyrimdine 5B2 a sol ution of
4,6-D nethyl -pyrimdin-2-ylamne (25 g, 200 mmol ) in
400 nL of CH2A 2 was added dropw se a sol ution of
5,7- Dtryelhhgk?’:(&frhafdaylz44qlﬁnﬂ-ﬂHdn'linjaztmdrﬂzydn@slwmdfwlyé [( 4]trigzolo[1,5-

alpyrigite TPp] diagetied-sgbolian 4ot | Gl faaddhyt Byridin-1-)

amidé& aRl ftd in:h\lﬁf@m@ﬁlﬂeﬂrﬁ@tﬁﬁ @bﬁéih -(HfRidakdlet §). WOLMS: m/z = 350.3
1- Ami no- 4, 6-di nethyl- 1Hpyri m di n- 2-yl i dene-"anmoni um

(MH"R f =679 miet mgthodiBbenzenesul fonate (40 g, vyi el d: 629 .
A m xture of
1- Am no- 4, 6-di net hyl- 1H pyri m di n- 2-yl i dene- ammoni um
2-(1- Memyﬁrfl:l'ﬂhelmt-hMlelmenﬂmdtﬁ)ﬂﬁlﬂf@y(ﬂ[ﬂ Z4)thiaolem|5-apydmidine
& in 500 nL of EtOH was stirred at
(fromg[@,?@b] '32&90[1 51@196’”"1@'9@72 tigldeererarcialy @vailaklengee also Brown ef

al. ABSt &y, CHerb 9978 331 @é?-egalﬁmé}dgfﬂgﬁlorérhst %%é@@M iphenyl-1H-

m xture was sti hour's fter
|m|dazole<ﬁa)nLCdVI8drrdmééﬂ&.@cﬂl\ildré’),ptﬁes&OVemlnt hethesBdue was

diluted with water (1000 nlL) and extracted with CH2Q 2

(300 nLx3). The conbined organic layers were washed

2-(1- M’b -ard Hé%g( 29Qnﬁéézo@tw%tﬁm@u|fe{}‘®¥)5FP44|mfdézb[ir Sfb]p)ﬂﬂﬁne (from

entrat éd under vacuum e resi’due was pur'ified
1,3- dmadmwﬂHdmldam[égﬁla]pwdma -Zihiona gedmseciaby emvailable; see also

vutito§' 881 T e Shedil, Ao88, 759:804) ang, chlosomeltyitmethyl-4-

phenyIdi Hemidaz8f% 6)V\QOZI0I@9//71/528§@P¢TMQQQJ 994 13h, Athod B.

Example 2
2-(4-phenyl-1H-imidazol-2-ylmethylsulfanyl)-[1,2,4]triazolo[1,5-a]pyridine

N
o T
N_ N_/ Cl H
=~ "N~ v
Q\NHS m N\N% ]

A solution of imidazole-1-carbothioic acid (2-imino-2H-pyridin-1-yl)-amide (18 mg, 0.080
mmol) in DMF (0.5 mL) was added to 2-chloromethyl-5-phenyl-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:
miz = 308.2 (MH"), tz = 0.67 min, method A.

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"), tg = 0.76 min, method A.
2-(1-Ethyl-4-phenyl-1H-imidazol-2-ylmethylsulfanyl)-[1,2,4]triazolo[1,5-a]pyridine. LC-
MS: m/z = 336.4 (MH"), tgr = 0.69 min, method A.
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yield. 1H NWVR (300 MHz, DMSO-d6): 58.55 (s, 1H), 6.25

(s, 2H), 4.05 (s, 3H), 3.95 (s, 3H; LGCMs (MH): mz
We20985825t R (m n, nethod A) =0.52 The fol | owi POI/DK2009/050134

i nternedi at es were prepared %hal ogously: 5

7-Chl oro- 2-chl oronet hy1-5, 8-di net hy1[ 1, 2, 4] tri azol o[ 1,

5-c]pyrimdine from

2-(1-Igodiopyk-phenyl- igtitjdazoy-2i ylingimdsulfaplybril i2ed riazodo[é 6-alpyridine.
b | Chem 1952, 17,
LC- 'V'%gscrl 32% Q%Nfzdfy;zfgéle@ﬁ '@”wﬁ‘e%‘?‘%: 531 5 (MH) . tR =

2-[4-(3-Fi8ord phe Bt Ne8ktRyl-1H-imidazol-2- Imeth Isulfanyl]-5,7-dimethyl-
1 ( Zmlﬁoﬁ%h 8d|rreth 1%}/ Ié/tnazc))ll]olSa]y

(1,2 4ligrapt bhlayicis 3. GMS i 2By AHe [ 6 0% i aneiad A,

214 PRI e 3 Bl e

[124q)cr|§£olﬂi[115 dipyritaee A C-MS: m/z = 368.3 (MH"), tr = 0.84 min, method A.
-Chloromatxt%l 5,8-dinethyl[1,2, 4]|triazolo 5-a] pyrid

2-[4-(Brfehlprayphenyth i gpethyl- dHHMi @zol -2- ylmethylsulfanyq] 5,7-dimethyl-

[1 ,2,4@@52@6{%@%%&%&% %mzﬂe r@g@#ogw\*)‘?h = 0-63 Mih, Mbthad A.
2-(1-Ethgh4-phengt-hiyl: lmwaml-ﬁwlmeﬂwymjlimmly[)ﬁ,Z;deQMy&mQ @ttiazold[1,5-
alpyridles LGl s b4 RS o SEETHI MRthee A i IN o
5,7-DitEenyE2 QL ohkhy -1 QliriYa¥o1-2-yIhéhylsulfanyl)-[1,2,4]triazolo[1,5-a]pyridine.
LC-MS: m/z = 336.4 (MH"), tr = 0.78 min, method A.
2-[4-(4-Fluoro-phenyl)-1-methyl-1H-imidazol-2-yImethylsulfanyl]-[1,2,4]triazolo[1,5-
aJpyridine. LC-MS: m/z = 340.3 (MH"), tz = 0.65 min, method A.
2-[4-(3-Fluoro-phenyl)-1-methyl-1H-imidazol-2-yImethylsulfanyl]-[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-yImethylsulfanyl]-5,7-dimethyl-
[1,2,4]triazolo[1,5-a]pyridine. LC-MS: m/z = 384.4 (MH"), tz = 0.94 min, method A.
6-Bromo-7-methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylmethylsulfanyl)[1,2,4]-
triazolo[1,5-a]pyridine. 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"), tr = 1.00 min, method A.
6-Chloro-8-methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylmethylsulfanyl)-[1,2,4]-
triazolo[1,5-a]pyridine. LC-MS: m/z = 370.1 (MH"), tr = 0.87 min, method A.
2-(1-Methyl-4-phenyl-1H-imidazol-2-yImethylsulfanyl)-[1,2,4]triazolo[1,5-a]pyridine-6-
carbonitrile. LC-MS: m/z = 347.0 (MH"), g = 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"), tg = 0.87 min, method A.
2-[4-(2-Fluoro-phenyl)-1-methyl-1H-imidazol-2-ylmethylsulfanyl]-5,7-dimethyl-
[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-a]pyridine. LC-MS: m/z = 380.6 (MH"), tz = 0.84 min, method A.
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cld The nethod of Vanelle et al. Tetrahedron
1991, 47, 5173-5184 was used. To a sol ution of
wa 289451823 or 0- 2- propanone (2.69 g, 21.2 nmol) POT/DK2009/050134
1, 2-di net hoxyet hane (5 nlL) Weks 25 added
2-am nopyridine and the m xture was stirred at room
tenperature for 2 hours. During this tine a thick
2-[4-(BrMeihpixy-ghenf/ e thydridH 'tﬁidazola%—yhmﬁthgksukfalnydw 7-dimethyl-

(124 ipg0Rl aariing s PPl n HBR 4 Bt Fes R BY5 abhog A
2-[4- (QM\)/I@ﬁh@R?fp%th) 1- mHéewﬁm -Hhigla¥E1s2- 9|n$étﬁ%/|~saﬁawl] @@t@ifne(tﬁ&l

and solid was added to neutralize
[1.2.4frigzelol . 5= Mridire.JreMPi méz = 386/ at= 086 mm,smethod A.
30col l ected by filtration, washed with water and
vacuumdried to yield the title conpound pure as a
Exanfglédn white solid (1. 43 g, 2% 1H NVMR (500 MHz,
CDCIBZ1 68.08 (d, J =
1-Metpbgr 15?@2'5!!-"@47@%&7@)‘&3%@@4%@ -Wimethyjsulfangh)-tH. 1)

:90|—|z 1H, 7.17-7.22 (m 1H), 6.80 (t,
be"zé'"ﬁﬁg&g' , 4.78 (s. 2H). The fol | ow ng
| ntermsdl ate vvas prepared anal ogously: 5
| or omet hy1l- 8- nmet hyl -i mi dazo[ 1, 2-a] pyri di ne 53

ld, 1H 500 E)IPEA67 9
e S B e )
0 (t "H; 4. SODME B0

102\ Chl or omret hy1-5, 7-di met hyl -[ 1, 2, 4]tr|azb| o[l 5 a]p

ridine
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 pL, 0.44 mmol) and 2-chloromethyl-1-methyl-4-
phenyl-1H-imidazole (40 mg, 0.19 mmol). The mixture 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"),
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: m/z = 396.9 (MH"), tgr = 0.65 min, method C.

2-[4-(3-Methoxy-phenyl)-1-methyl-1H-imidazol-2-ylmethylsulfanyl]-5,7-dimethyl-
[1,2,4]triazolo[1,5-a]pyrimidine, LC-MS (MH*): m/z = 381.5, tg (min, method A) =0.68

5,7-Dimethyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylmethylsulfanyl)-[1,2,4]triazolo[1,5-
aJpyrimidine, LC-MS (MH"): m/z = 351.4, tg (min, method A) =0.62
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To a solution of 0.79 g of sodium hydroxide in ethanol
(20 nL) was added 2-im no-4, 6-
walpovetikagls 2H- pyri din-1-ylamne (1.7 g, 0.012 npdT/DK2009/050134

obt ai ned by HPLC purificati &b of internediate 10).

After being stirred at 50 - 60 C for 1 hour, nethyl

glycolate (1.4 g, 15 0.016 nol) was added, and the
Exampled ti ng nmixture was stirred at reflux for 6 hours.

Af ter renoval.. of e sol yent  under reduced SSur
Prepgiato. She eyl 2r oty 4 BRERY - AFSTERsBl 235  Banyimethy)-
imiddZo[1,22a]p9ridigé hyl acetate) to afford

(5, 7-Di'net hy141, 2, 4] triazol o[ 1, 5-

a] pyri di n-2-yl ynet hanol %‘% 1099 ; 1H NVR (300 MHz,

DMSO-d6): 57.39 (s, 1H), ®8ZNs, 1H), 5.38 (t, J= 6.3

4.59 (d, J=6.3 Hz, [2Hs 2 T (s, 3H), 2.38

1H), d
3H). 20 A ntxt \e[;%o_f\thiS\co ¢ d (31 nmg, O75%
F.C N Nd SO0 2% ) d| ary "Gz

7 ostirr at roomten‘peraturje for 2 hourd hé sol ven
and excess SOO 2Chas evaporated under vaduumto yiefd
the title conmpound as a crude product, which was used
1,3-dichlorddeetpnegrCtt ndn 0111 mnadl) evaspaddds dvoplvise to a solution of 6-
char

trifluo %ﬁ%&{yﬁ%&@@ﬂ@q{(@wﬂe 6 08RIS BNy in 12-ditetoxysthane (1.0 mL),
and tlg%%g;é;!)ﬁ%rl'é’fi—tolsﬂﬂh&%bm]{@h%?éﬁir@if&az R! £né 4Blvent was removed in
vacuqawdtthg|re§ult3ngiiregidue)r@@iimlvﬁwhnzeﬂwenm {10 onlg). (Nhel reactien mixture

.. Bi . d . : .
was QtiscBh SR ety yiSr beBhian 44 cind 1< RERES Masyremoved under
reducetl Blessdre. KOIPEN (GBI LSaE25 FARIPO and -8yl 2 PhenyMO3-dihydro-
2009/ 152825PCT/ 009/ 050134 51

imidagales2-#igne 488118 a., G08]polnverensequeriiady eddeddiana selution of the
Al ) 1 , . - . °
crudefprodfiohipRF, (DG Bor TAE rgifter RixiufOWbs than healrd pLGo °C for 2

after ®hichl 1.CH$ Bhowet&lompierdédhsubfstidn of2fe %@é‘din% materials. The solvent

5Pyr azol %[ql' 5-a] pyridin-2-yl -met hanol (Tsuchiya, T.; _
was regiiyedainagr rgdu pRessue gn@ﬁ@wr@@rﬁmﬁpcqyg@j{ed using preparative

Lo Gryicp e R h¥Sund o30S hEEs o, IIRRIL IEx (3 in. methoc

C. of the conpounds of the invention 10 Exanple 1
2- (1- Met hyl - 4- phenyl - 1H i m dazol - 2-yl met hyl sul fanyl)[1
,2,4] triazolo[l,5-a]pyridine

The following compounds of the invention were prepared analogously:

5-Methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2-a] pyridine.
LC-MS: m/z = 335.4 (MH"), tr = 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"), tz = 0.61 min, method A.
5-Chloro-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2-a] pyridine.
LC-MS: m/z = 355.4 (MH"), tr = 0.69 min, method A.
6-Chloro-8-methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2-
aJpyridine. LC-MS: m/z = 369.2 (MH"), tz = 0.76 min, method A.
2-(1-Methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2-a]pyridine-7-
carbonitrile. LC-MS: m/z = 346.2 (MH"), g = 0.66 min, method A.
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HN/ NI\IHS C 1-Propanol /I NN -N An
adapt ati on of the nmethod described in WD 96/ 01826 was
waois@d/1s5ises dazol e- 1- 15 carbothioic acid PCT/DK2009/050134
(2-imno-2H pyridin-1-yl)-artde (200 ng, 1.37 mmol)
and 2- chl oronet hyl-1-net hyl - 4- phenyl - 1Hi m dazol e 6
(300 ng, 1.46 mmol) were dissolved in 1-propanol (25
Examplg Sand the mi xture was heated to reflux for 2 hours.

s -t G e PR AT ne A g by iR Bleaeif -

a]pyrivafdind Wi th water and the organic layer was dried over
Na2SO4 and 20 concentrated. The residue was purified
by chromat ography on ;lllca gel to affiord the title

clompound (273 Nog as a yellowsolid. LC-MS: mz
1 (M) R ﬁ’%szg i, et ho $he f \| i

of the—ihventiomr oq\l uslly:
Cl K,CO,, DMF =

A mixture of 2-chloromethyl-5,7-dimethyl-imidazo[1,2-a]pyrimidine (1.55 g, 0.8 mmol),
1-methyl-4-phenyl-1,3-dihydro-imidazole-2-thione (1.5 g, 0.8 mmol) and K,CO3(3.31 g,
2.4 mmol) in dry DMF (20 mL) was stirred under N, 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%) as a white solid. LC-MS: m/z = 350.2
(MH"), tz = 2.14 min, method D.

The following compounds of the invention were prepared analogously:

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

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

2-(1-Methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2-a]pyrimidine (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.

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.
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7- Met hyl - 2- (1- met hyl - 4- phenyl - 1Hi m dazol - 2- yl net hyl su
| fanyl) 41, 2,4]triazolo[1,5- a]pyridine (from
WO poodazasbe- 1- car bot hi oi ¢ aci d PCT/DK2009/050134

(2-im no-4-nmethyl -2H pyri di b71-y1l) -am de (see WO

96/ 01826) and

2-chl or onet hyl- 1- net hyl - 4- phenyl - 1H i m dazol e 6).
2-(1-MethyB4-phenyk1B3idazalia+ylsulfaryimethpl)-imidezajt Lhalpyddinewd  (This

2009/ 152825 9/ 050 +
reactig s T A0 2C (8T et Hy a2 bl 9P DRBE)- HGrSH A2 5 BRLBIHY). e
_04'yh‘.ﬁH||fn@fm)'b)Al 2,4]triazolo[1,5- a]pyridine (from

i m dazol e- 1- car bot hi oi ¢ aci d

(2-imno-4, 6 di met hyl- 2H pyridi n-1-y1l)- am de 12 and

o oA R Ny n B A o P R R afbome i
reactidn (WadvRirhytl6@ - gfeny h dsing D IeE20bs DagbretdUS Ui a8 8RN 44 (MH"), tr
2,4]triazol o[l 5-a] pyrimdine (from
=0-4%1“'Q oethadeol of 1, 5- a] pyri ni di ne- 2-thiol (commercial |y
avai |l abl e; see also Brown et al. Aust. J. Chem 1978,
31, 397-404) and
2-[4-(3-Méilh@|s<g;mbhyn-1lmmym}+ -thip b eoly2 -y sdifan glasbh @]-6)7-dimethyl-
.., LG NE: z = 3231 (MH), tR =
imidagO| 2 FDRGIONE B EAEIPh eS8 A o Pt T FAs@s base)
LC-ME: iy 4236 8. (W?‘]t@&r@ B5Nin Metidd A
1, 3-di hydro 2H I'm dazo[ 4 5 b] pyr|d| ne- 2-t hi one
(cormer cially avail abl e; see also Yutilov et al. Khim

5.7- DIy P A TP 2 SHEAImely HiaRg L 2eqlpyrimicine
(This Lrgad,\@n Waé ran32276 @%)1 ht BsmgaDI(P’EK“a@ bag)hed-BS: m/z = 336.3

Exa

(MH" )ZIF(ZE %%ﬁryn methad Hazol - 2- yl met hyl sul fany1) 41, 2, 4] tri a
zol o[ 1, 5-a] pyri di ne A sol ution of
i m dazol e- 1- car bot hioi c acid

5,7-Hithetig 1242 bhiyyli KH- nﬂuﬂgzblﬁfymmfenf(ﬂr@ethm [02030iaz0loMb)

was a

L L
mol ) and the mixture was heated at 100 C overni ght.
Vol atil es were evaporated and the residue was purified

5,7-Dignepydi2at bitricteyl4cphEnyil-d Hrireidd zo k2 yisutfaeylowtpg 2, 4]triazolo[1,5-

oY L b4 G St 35314 (i it RO B AN B8 pr enar o

anal ogousl y:
2-[4-(3-Chl oro-phenyl)-1-net hyl-1H i m dazol - 2- yl net hyl
5-EthyiH2r @rgpnethyl-#-phery+itaindtazdl; Sylsp ifagyl imditmd)-[ 1L.Z4NBazeib i1, 5-

alpynigi ﬁ%ﬁﬂ@%héﬁ{ﬁ‘ %@6%"283%5‘9}52& ﬁ@%}@?-g 81 fany1) 41,

2,4]triazolo[1,5-a]pyridine. LG 30Ms: mz = 336.4
(MH#), tR=0.69 mn, method A WO
2009/ 152825PCT/ DK2009/ 050134 53
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2-(1-1sopropyl-4-phenyl -1H i m dazol - 2-yl met hyl sul fanyl
)41, 2,4]triazolo[1,5-a]pyridine. LCMs: nfz = 350.3
W@ bedojs28R = 0. 77 mn, nmethod A PCT/DK2009/050134
244- (4- Fl uor o- phenyl) - 1- net IBBL- 1H i m dazol - 2-yl net hyl s
ul fanyl]-5,7-dinmethyl- [1,2,4]triazol o[ 1, 5-a] pyridi ne.
LCMs: mz = 368.2 (MH#), tR = 0.83 nin, nmethod A
Exantple®- ( 3- Fl uor o- pheny1) - 1- met hy1- 1Hi mi dazol - 2- yl net hyl

2-(1-gtry i phe Ry i TGSZ0 2 yisyitany Imetiye)-hyrazalogh5-ajpyridine

(M#), tR=0.84 mn, nethod A

244- ( 3- Chl or o- ph Nret hyl- 1H i m dazol - 2-yl net hyl s
quanyI] 57d|ms {&JSZ 4]tr|azolo[1/5 a] pyri di ne.
LC 384. 3 tR =0.93 m

t hod
2 1/ 4 phenyl EAI—l ni dazol - 2- yl rrehKl/sElﬁfa})‘iN
h%41 4]tr|azolo T,8> 10a]Pyfi d P
= 364.4 8%/H+) DM'ﬂCHzﬁzss m n, hod A
D|rret 1 4- phenyl - 1Hi mda 2-yl et hyl sul fan
g;cé%t;[\]l gégl(o[ ? 5-2] pyr i IoIi ne. ZLC— l\/ISy n z ):/ 336. 4 d
8 mn, nethod A
Fl.uor o -1 -1H-i4m.d | - 2-y] net hyl
ASO'@‘i‘9’5%6‘11%#?ffsifﬁi)ﬁﬂycﬂ?fbﬁﬁswiﬁpy S i dighloihgtizhe (2 mL)
was agited3o (Mbtlitiort &‘p}{] z6f ﬂth]p)Vﬁﬂlﬁth ethanol io 148Ig 0.1 mmol) and
15244- zé’; Fl uoro net h i mdazo

triethylgaina 808 6, 5.3 mrPldeiGommanane (Aima LA Udar Na. After

the adgifion whs! (AiRted, T rixfive Wk SUFRE'a] Ay °c: for 1. 1o water (10 mL)

was addeanghdl fve 6rgﬂamieldy¢k wabkepafdtbd] dded ofdr, ﬁ)cmllmysulfdteqéutered and
LC-MS, mz = 384.4 (M), tR = 0.94 mn, metho
CONCLEGRTINAS Y RGYUD - Qolgﬁﬁ myathangsidfanic B4 rﬁWﬁ%‘HPL1253¢|]pyr'd'” -2-

4 5
ylmetE@E E%!e? néz :X/ﬂ%\?vlg N&%&p:@si%%'eggﬂor% F]H%] %&L%‘é&i‘wnhout further
punﬂc&tllnoﬁoscﬁutﬁ)rda)hhkﬁdwmhtéhe(l 1@ zetd)\oL1 aamphb iy dryl eichiorametiane (2 mL)

was {4dego ot {O%gg‘y%)”%%}h& Hopehid RE R e 2iffone (0.190 g,
0.1 n@n@?bﬁﬂ%l&lﬂ)ﬂd‘ﬁ%%‘ 013 ﬁﬁhbbj In ‘dmptmwl(fs Hht) é‘ﬂ A48z udd¥r N,. The

hyl sul fanyl) 4 - triazolo[ 1, 5-a] pyridine.
mixturaCwWes: stinred ﬂtgydclfqrmmpurs Rard (weg;7thﬁm conegritaied under reduced

T AT O ST —

(50 ngj 45% 23&1@ -MSE Mtz )= 321R1 fM@i P4z D 16n‘ﬁhhﬁ1bthbd F.
44- ( 2- Chl or o- phenyl) - 1-nethyl-1Him dazol - 2- yl met hyl s

ul fanyl]-5, 7-di met hyl - [1 2,4]triazol o[ 1, 5-a] pyri di ne.
mz = 384.3 (M#), tR =0.87 mn, nmethod A
Exan'baf!:ﬁw[(sz Fl uor o- phenyl) - 1- net hy1l- 1H i m dazol - 2-yl methyl s
2-(1-Béhzayivd-phény-tHrAntidszel-2-ylImethylsulfanyl)-5,7-dimethyl-

0[1,2,4] r'azol_o 1,5-a]pyridine. LCGCMs: nmlz = 368.4
[1,2.4]\ig0 T {TH- 21 1 ek hod A
244- (4- Met hoxy phenyl) 1-net hyl- 1Hi m dazol - 2- yl net hyl

sul fanyl]-5,7-dimethyl [ 1, 2, 4] triazol o[ 1, 5-a] pyri di ne.
6 (M), tR—084mn nmet hod A

LCMS: mz = 3

2009/ 15282% 00 50134 54.C0;4 7
St 0 T
- N\N/FS N Br DMF SN

To a solution of  5,7-dimethyl-2-(4-phenyl-1H-imidazol-2-ylmethylsulfanyl)-
[1,2,4]triazolo[1,5-a]pyridine (15 mg, 0.045 mmol) 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
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244- ( 3- Met hoxy- pheny1l) - 1- net hy1- 1Hi m dazol - 2- yl net hyl
sul fanyl]-5,7-dinmethyl[1,2,4]triazol o[ 1, 5-a] pyri di ne.
wah.thovss2sed z = 380.4 (MH), tR = 0.85 m n, nethpdr/BK2009/050134
244- ( 2- Met hoxy- phenyl) - 1- metd8®%/1- 1H i m dazol - 2- yl net hyl
sul fanyl]-5,7-dimethyl[1, 2,4]triazol o[ 1, 5-a] pyri di ne.
LCMs: mz = 380.5 (M#), tR=0.86 nin, nmethod A
resultlﬂgamiktelré; was stirred overnight at 75 °C. Volatiles were evaporated and the

o R T EEEO TR SR Y. i

426. 3](1\)|ﬁt)h);g 1.05 ghilh ¥eéPolezoi m dazol e- 2-t hi one (28 ny,
.18 'mmol) in DVF (1.6 nL) was added DI PEA (80 pL,

O 44 mmol ) and 2-chl oronet hyl-1- et hyl- 4-

he RGN Pl IR b Rofn vt BBEN sk lbhane

synt hesi zer. Vol atiles were evaporated and the residue

was purified by preparative LCGNM5to yield the title
21 (éc%lemwaenw fiphenyb 1 i mtdazel ZuimpthyiSiliRnylle, Egimeiny-

[1 ,2,4?)&%9&8 ;@ﬁ idi%d. 'L[Qﬂ"'l\)@ ARFPAEBY Q6 LAVROHiR mYBRDd A.

5,7-Daﬂ§th3|rvm(mphemyp Hl_fplg;iyllﬂi-l imiddapbl-yBsufenpinhothglirhiaay o)t 2-2]
pyri@&gwﬁyﬁfgﬂz %;gkg@ﬁ%)e%l__ %§6S 'mirr1ﬂ r%et:ho?c’ig,g -9 (M),
2-(1- |§6;?r oS- li/-l‘ah'%ﬂgblmhﬁm’alz)o1 3- ﬁ@&|mh}1r§§%q:yglﬁime%ywﬁﬂtaﬁwi1 2-a]

fanyl ] dimethyl [ 1,2, 4]tri 1,5-a]pyrimdine
pyrimjdines- LMBM&H%)Z R B. Gz(l\BHi) 5; =0/ § miim,, mﬁ’étddo%i A) =0.68

2-<1-@mﬁﬂpgxh%/tﬁx';“zﬁoﬁfv A riERoE iy s oS

|m|da£ rnidin@> LCAMISE P/ 350, ngMW&)i tR)= c-r@36ﬁm Wethod A.
005/ T82855PCT/ DK2009/ 050134 5 le 4 Preparation
5,7- Dgﬂethyl -2-[1-(3-methyl-butyl)-4-phenyl-1H- |m|dazol 2- ylsulfanylmethyl]

midaJaEs Byl POV A3Befd o T A 0l0%H, ik K
2-[2-(5,7-Dimethyl-imidazo[1,2-a]pyrimidin-2-ylmethylsulfanyl)-4-phenyl-imidazol-1-yl]-
acetamide. LC-MS: m/z = 393.5 (MH"), tz = 0.52 min, method A.
5,7-Dimethyl-2-[4-phenyl-1-(tetrahydro-pyran-4-ylmethyl)-1H-imidazol-2-ylsulfanyl-
methyl]-imidazo[1,2-a]pyrimidine. 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-ylsulfanylmethyl)-4-phenyl-imidazol-1-yl]-
acetonitrile. LC-MS: m/z = 375.2 (MH"), tz = 0.70 min, method A.
2-(1-Isopropyl-4-phenyl-1H-imidazol-2-yImethylsulfanyl)-5,7-dimethyl[1,2.4]triazolo [1,5-
aJpyridine. LC-MS: m/z = 378.5 (MH"), tz = 0.79 min, method A.
2-(1-Cyclopropylmethyl-4-phenyl-1H-imidazol-2-yImethylsulfanyl)-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-Dimethyl-[1,2,4]triazolo[1,5-a]pyridin-2-ylsulfanylmethyl)-4-phenyl-imidazol-1-
yl]-acetamide. LC-MS: m/z = 393.5 (MH"), tz = 0.51 min, method A.
[2-(5,7-Dimethyl-imidazo[1,2-a]pyrimidin-2-ylmethylsulfanyl)-4-phenyl-imidazol-1-yl]-
acetonitrile. LC-MS: m/z = 375.2 (MH"), tz = 0.93 min, method A.
2-(1-Benzyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-5,7-dimethyl-imidazo[1,2-
aJpyrimidine. LC-MS: m/z = 426.2 (MH"), tr = 1.08 min, method A.
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51, 3-di chl oroacetone (0.01 niL, 0.11 mml) was added
dropwi se to a solution of 6-

wo pooblisaseonet hyl - pyri di n-2-yl am ne (0.016 g, OPADDRR®@VNS0134
in 1, 2-di net hoxyethane (1.068), and the m xture was
left to stir at roomtenperature for 2 h. The sol vent
was renoved in vacuo and the resulting residue

2-[1-(AeGhlbssbenad)- 4ﬂDheh_l7lbmldHn‘qdazfa)l-ﬂty)lsuIfﬂmlmeﬂn@/t]*}“foﬁ-dhhgﬂ”lyl‘-e

imica G ZHIS R ent Gl fler #6000 B s o1 aBatine Mo

2-(1- Etﬂyp&pmien 01 |35mm3ﬂo] 2ansu emyRh 8t H4b, 7- dlmet I|m|dazo 1,2-a]
X di pA STy g9678h

henyl - 1 ydr oi m dazol e- 2 -thione (0
pyrimighiee )L GeMS: @é?quéﬁﬂﬁa(l\t’llyi )aémle@ ¥Q)nan,sreethqdo‘h of the
crude product in DMF (1.0 nL). The reaction m xture
was then heated at 60 C for 2 h after which LC M
Exanﬂﬂewed conpl ete consunption of the starting nmaterials.
sol vent was renpved under reduced pressure and t he

5,7~ DHFSHB"&BB(%:mQrmq"|ne4ryu§m§)-ﬁr@p%mdt1"\lfémiﬁiﬂ@ M to
mz = 389.1 (M tR
ylsu'@"?.'@fhﬁkthnet d’ C. he #‘ugﬁ]%/cs)vw ngzcorrpounds(of 2he

i nventi on were prepared anal ogously: O
205- Met hyl - 2- (1- net hyl - 4- phenyl - 1Hi m dazol - %- y\l}ul fan
yl methyl)-im dazo[ 1, 2-a] pyridine. LCM: nlz-='335.4

(MH), tR = 0.54 mn, rrex—gggéA.—\
57D|methy1+2(1 methyl y)l-lH-im'dazoI 2-yl qu

nyI meth | ) 1 dazo[ 1, 2 ine._ L I\/S mz
\ = 0. 61 ni eBrrethod A 2N S%\
\5- J/oro 2 - | -4-p ené imd oIN y sulfgnyl
thyI )-im dazo - a] pyP|VI Pne. 25 LCGV5: mz = 355.4

tR=0.69 mn, nethod A

A SO'HgavaZfrnmeﬁ@?ﬁk}Fiﬁmmq%@ 1150 §1. 00708 k| BERARL b avcec

dropvﬁ@@ 1@ dirvbthyl stifoxid® (7 @Omnll, 28t fpfblfand the mixture Ieft to stir for 40
- Met hyl - 4- phenyl - 1H-i m dazol - 2- yl sul f anyl net

minulgs caly 670 ZeE]ReyaiuER nb- Folubiam b 7rPiresthyie? cpheng? i imidazol2-

T T T

chlord@etRyljinorsHayihe 2¢{. 066@69 hyl.338 pheny) -d Himgtogz eUIﬂfébﬂaet‘Wes added
g)nmet hyl )i m dazo[ 1 al.pyrim di ne 5A m xture

dropwiba P Ghe HEDRGALSS el AR Thr QA1 MHHIu s fllaraskat 80 °C for
I
45 mﬁut@ ﬂtepcéﬂfﬂ%’ td rog %mgcralba_tlljrrei, aaztg[ Was tcﬁreful ly (a]edgd and the

mixtugg m@s&xmmted with d@ﬂ@ﬂe&t@]@@ mI2) A hencdhbineddyrgabigFextracts were
rre und roomte

. 20 ). erature
dried 558 AU Sufater i Y SV BRL TERONEE) etC i Gl P SRmatography
of thé '&%d@%‘r&d&t%‘inj"éﬁhil'é‘&t@ﬁé rﬁéﬁ%bﬂ‘{@?y 6 \W}—%aﬂlé tﬁfef Sfoduct as a

he title conpound . 47% as a whitesolid
yeIIovu@:Il\/B wa$ dissopsul. ix a m|n|mum amount of methanol and ethereal hydrogen
chloride was added dropwise to 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: m/z = 449.3 (MH"), tgr = 0.37 min, method C.
The Following compounds were prepared analogously:

4-(2-(2-((8-chloro-[1,2,4]triazolo[1,5-a]pyridin-2-yl)methylthio)-4-phenyl-1H-imidazol-1-
yhethyl)morpholine, LC-MS (MH"): m/z= 456.0, tz (min, method A) =2.08
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10(M#), tR=2.14 mn, nmethod D. The foll ow ng
conpounds of the invention were prepared anal ogously:
WG 200006282t hy1- 2- ( 1- net hyl - 4- phenyl - 1H i m dazol PCF/PK3ao050134
anyl net hy1) 41, 2, 4] tri azol o[ B15- 15a] pyri di ne. LC M5:
mz = 350.3 (M#), tR=0.76 min, nethod A
2- (1- Met hyl - 4- phenyl - 1H i m dazol - 2-yl sul fanyl et hyl ) -1
- phenyl - 1H benzoi m dazol e (This reacti on was run using

4-(2- (2: (E%gi@%@]tr%%'i@s o Zridin 200 R eltMitio)-4-Fhénmi: @ imidazol-1-
y|)eth§r)|(nbrﬂ)mih)él t &= miserumt )1y i B 488 @), 12(riinS Hdtiaay Ayebmd ) - i
dazo[ 1, 2-a] pyri m dine(This reaction was run at 70 C
over ni ght using DI PEA as base). LC-Ms: niz = 322.1

2-(1-15effoen kot S AR m g frppty{1 2dlyiagoolt 5

a]pyrmﬁﬁbhut)msmzo{rﬂﬁ 39PY! Kdinfia, MEfhcd Apaot§son was
run at 60 C for 1 h using D PEA as base). LCGMs: mz =
335.3 (M#), tR=0.55 mn, nethod A WO

57 oA ER S PSSO R 11y el A gpymornn

[1,2,4itrid 2alo[ 1152y ripyidirds, h€-M8 EMHERah/zen 4685, gl tmit, nG&thad A) =0.55
for 1 h using DI PEA as base). LC Ms: mz = 321.0
(MH), tR =0.47 mn, nethod A

1-{2-[551(15%9%@ ﬁ?,ﬂ?\ﬁﬁi&lbﬁfl"ﬁiéﬁﬁﬁﬁ@in -3 étHyis%rmh??MhyﬁényL

dazo al pyridine(This reaction was run a
|m|da20||=1-yl]+etlm3d} AgnelhpEimidszdlitieR-oneC-LBEMSHMHS): 32/2.2 463.6, tr (min,

= 0.48 mn, nethod A
methéqlM_lj 9 (%\(}St hoxy- phenyl) -1-nmet hyl-1H i m dazol - 2-yl sul f an

yl met hyI] 5,7-dimethyl - 10i m dazo[ 1, 2-a] pyri m di ne
This reaction was run at 60 C for 2 h using DI PEA as

4-(2-Z§@ymethgl-i2.4liriazelofB b-adpyniginy2-yimethybhigd- wmnwréthmdazol 1-
et moseholing -G MSMRERYPZ 144 1 23 S DPL9R Ay PR ny

)-i1m dazo[ 1, 2-a] pyri md| ne
4-(2-(2-((5-methyl-[1,2,4]triazolo[1,5-a]pyridin-2-yl)methylthio)-4-phenyl-1H-imidazol-1-
yhethyl)morpholine, LC-MS (MH"): m/z = 417.5, tz (min, method A) = 2.22

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

2-(2-(1-ethyl-4-phenyl-1H-imidazol-2-yl)ethyl)-5,7-dimethyl-[1,2,4]triazolo[1,5-a]pyridine,
LC-MS (MH"): m/z = 346.4, tr (min, method A) = 2.5

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

2-[2-(1-1sobutyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-5-methyl-[1,2,4]triazolo[1,5-a]pyridine,
LC-MS (MH"): m/z = 360.5, tr (min, method A) = 0.88
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(This reaction was run at 70 C for 1 h using DI PEA as
base). LGMs: mz = 336.3 15(MH), tR = 0.54 mn,
WOoredaobas28As PCT/DK2009/050134
5, 7- Di met hy1- 2- (4- phenyl - 1HG2ri dazol - 2-yl sul f anyl net hy
1)41,2,4]triazolo[1,5- a]pyrimdine, LCM5 (MH): nmiz
= 337.4, tR (mn, nethod A) =0.58
2-[2-(|:tgsoﬁrlob’vh4>udm¢l mylzﬂﬂ-ijmmw zl-mpﬂneyﬂyﬂ-mylmaa&]tﬂazzg@
I fan 1,2, 4]tr,j 1, 5- rimdine, LC
alpyripliin) O M M98 ez 2 bt (it Fies ORI 00 2
5- Et hyl - 2- (1- net hy1- 4- phenyl - 1Hi m dazol - 2-yl sul fanyl m

et hgl )41,2,4]triazol o[ 1, 5- al pyridine, LC-M f]I\/H-Ir?] o
1-Methyl3+424Bd 24 5-methyhl a2, 4l e Belal 14y-adioy rivén-2vy-ethyl]-4-phenyl-imidazol-

1-v1-S R ARFONEI 0%, POTASE AR F 250 Pufrnnimetiyag Ap= 0.99

yrazol o[ 1, 5-a] pyri di ne A sol ution of

nmet hanesul fonyl chloride (0.149 g, 0.13 nmol) .in
5-Meidhyk-RH @rigrbenina-(Bpipending - viearonidbi-iredazalcd-vi-ed ot

1.2 YRRl R VRIS 1R800 0 i ool ) - 038
di chl oronethane (3 nL) at -10 C under N2. After the
s 7B B eBoREpno e Sl oo

i<y | ; epal| I 60— 0, spdi -
12 B PhHRIECROIAC T e 0B method ) 0.4

gi ve net hanesul fonic acid pyrazol o[ 1, 5-a] pyri di n- 2-

212 sl e Nl BBz B b et 2 el o
a]py@hidife, 3 CBAS (VR ): (K222 3?5.5@,-% émmlrheﬂqaddw:o.s

di chl oronet hane (2 nL) was added to a solution of
1- et hyl - 4- phenyl - 1, 3-di hydr o-i m dazol e- 2-t hi one

210 [ ol T R0 AR S e o

aJpyrdhidine d G:MS (HF Rim/Z h@dr1ss, fRipsinyasethbeam)canzent r at ed
under reduced 15pressure. The residue was purified by
preparative HPLC to afford the title conmpound (50 ng,

1 -(2-@@%@@@%1[4 T ARz olo[§ MKy ritdiin- 2y 4l 4-pheh Pethidazol-1-

yl}-ethry()13-Bestizyl-dmid grolidinl- 2-bHe | thﬂSC(MHZt)thBF h445.6| fra(myih) method A)
=0.61 7-dimethyl - 20[1,2,4]triazol o[ 1, 5-a] pyridine

5,7-Dimethyl-2-{2-[1-(2-morpholin-4-yl-ethyl)-4-phenyl-1H-imidazol-2-yl]-ethyl}-
[1,2,4]triazolo[1,5-a]pyrimidine, LC-MS (MH"): m/z = 432.5, tz (min, method A) =0.44

5,7-Dimethyl-2-[2-(4-phenyl-1-propyl-1H-imidazol-2-yl)-ethyl]-[1,2,4]triazolo[1,5-
aJpyrimidine, LC-MS (MH"): m/z = 361.5, tr (min, method A) =0.71
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Toasol uti onof 5, 7-di et hy1- 2- (4- phenyl - 1H-i m dazol - 2-yl
nmet hyl sul fanyl)- [1,2,4]triazolo[1,5-a] pyridine (15
wo09AsB45 mMmol) in DMF (0.5 nmL) was added benegt/DK2009/050134
brom de (5.4 pL, 0.045 mmol )63and pot assi um car bonat e
(9.3 ng, 0.067 mmol ) and the WO
2009/ 152825PCT/ DK2009/ 050134 59 resulting m xture was
Exanmgple® ed overnight at 75 C. Vol atiles were evaporated

trans39 4, ST 23T Bl CenRiy PIRSRISR A STV,

lmldazoﬁ 26a]opyrimi@ineod A. 5 The fol |l owi ng conpounds of the
i nventi'on were prepared anal ogously:

241- (4- Chl or o- benzyl) - 4- phenyl1- 1H i/m dazol - 2-yl et hyl s
ul fanyl ] -5, 7-di methyl - [1,2,4]tri ) | o[ 1, 5-a] pyri di ne.
LCG-MS: mz 460.7 (MH), tR =l mé, method A

5, 7- Di net thJh 2- (4-phenyl - 1- p | -1H i m dazol - yI sul f

c. anyl sl mMrdaz ol 3¢t ibaw di ne. LC- Z N N
\—'JQ% 6 (MH)-—%R _¥e<§2m n, nethod A > \|//
21 sopropyl- 4epheny AH i ni daZi - 2- yl anyI met hy
) - 57d|rrethyl-|mdazo[ ,2-a] pyrimdine. LCGCMS: mz =

A mg&?%g&ygcl opr opyﬁm&Jﬁeg] qﬁ@rﬁ?%ﬂk ﬁjrrrp%tg o? " dln?eth¥lf|m|dazo[1 2-

a]pyn}fdlﬂ’ﬁbhgy%ogqlaﬂde r(@@(blyﬁg ng, dagﬂhblﬁa@bpxmd‘itlﬁlbﬂ%thé@ M mL) and
mz = m n,_ net hod A
argom swag. @U#@{%lmﬂligf( 3th?et RpUERt o) - thih BN Hvagi dadded 1,8

dlazaﬁ%yﬁgfé.%ld;uriﬁ%oﬁlé{m@ '&1%&29%4.1 é@m%i) g%(ﬁdngtuﬁl‘éé(]ﬂ%hosphme (848

mg, 32232n(r50|7 mmvidhwa_}s' sealed ofith, 2-calpon rdagi and2 thd metthyd eas heated
at 140 §RUH pfi fopre Migavs sithexiadq EABporation of volalies afforded
crude5(577ia'irﬂ@t‘hlwﬂ=maééo , ulamifﬂi@h@-&ﬁﬁ%&ﬁpgﬂp{ﬁ&m-ﬁhbbﬁ%mw chloride

H 1 m dazol -
as a ctalharewsplndﬂ‘daz@glmﬂd] wes usediwidoul puNiB:atiohz = 434. 6
(MH#), tR=0.77 min, nethod A [2-(5,7-D nethyl4l
,2,4]triazol o[ 1, 5-a] pyridin-2-yl sul fanyl met hyl ) - 4- phen
A soliffiori BT <ﬂaﬁ@tlhyrl4 ?hlahyl aqutrmztdle b%arb@dyﬁydéﬂ(m%ﬁgﬂo 885 mmol) in

tR = met hod

dry £H61Wa§opﬁd§#@¢1-tq &@r@lmeiwlﬂmﬂct?é,@ﬁ 2-alpyrireidin Ladmethi)triphenyl-
phos;%]t}o% Jm gﬁgﬂ%dﬁg@ ﬁllét r(ﬁ gé?}g%r\[ﬁ) undg’%rpéﬁ'gﬁ% Nhd I“F:Eil\éﬁazablcyclo

[5.4. 0]15”2)‘6((:17@}'1@ (GErFDpIyI (DIEBEyﬁmé{)phwadidédH-Tm ekeczation 2nixkturetwas stirred

yl sul fanyl) -5, ty
at room temperature for 3 days af er which it was evaporated onto Celite®. Silica gel

chromatography (gradient elution; A:B 0:100 — 100:0, where A is 10 % methanol in
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 pl of
diazabicyclo[5.4.0]lundec-7-ene with an overnight reaction time at room temperature.
Chromatography using the conditions above afforded the title compound (35 mg, 18%)
as a brown solid. LC-MS: m/z = 329.8 (MH"), tz = 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
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[1,2,4]triazolo[1,5-a]pyridine. LCMs: mz = 390.5
(MH), tR =0.85 mn, nethod A

wWQ@4d9(152875 Di net hy141, 2, 4] tri azol o[ 1, 5- a] pyri di Pe2DKeEw/050134
fanyl met hyl ) - 4- phenyl -i m da®dl - 1- ylFacetam de. LC ME:
mz = 393.5 (M#), tR=0.51 min, nethod A
[2-(5,7-Di nethyl -imdazo[ 1, 2-a] pyri m di n-2-yl net hyl sul
fanyl) 4- phenyl -i m dazol -1-y1] - 30acetonitrile. LC M5

3 m.n,, net . -
s-MelpyF 2 T3 {3y Minbisp 1 Feimirekor Vv B31 2 Hiiareloky Syalayricine
, 7-di met hyl -i m dazo[ 1, 2- a] pyri m di ne. LC—I\/IS mz =
426. 2 M), tR =1.08 mn, nethod A
5,7-dipusbyli3£2 2 brethprepbengstismidegol-2- yl)vmyl) [1.2,4]triazolo[1,5-
al nﬁﬁ% (4- Cnl or o- benzy1l) - 4- phenyl - 1H-i m dazol - 2- yl sul f any
Py hyI ]-5,7-di nethyli m dazo[ 1, 2-a] pyri m di ne. LC Ms:
rriz 4605(I\/H+) tR=1.18 mn, nmethod A

| -4-ph 1H i m dazol - 2-yl sul f anyl mst hyl )
6,8-cHai vt A 1 At PR DYy icazo APV AT a2eio 1 -

a]pyrlé 5 (MH#), tR=0.70 mn, nmethod A Exanple 8
, /-Di met hyl-241- (2- nor phoI i n-4-yl -ethyl)-4-phenyl -
i m dazol - 2- yl sul fanyl net hyI ]-im dazo[ 1, 2-a] pyri m dine

0A so i on of th i t (1.6
5,7-dfgethg i Gobeyvibe- sirea -doopim e S isacinl o alpyridme
sul foxide (2.00 nL, 28.2 mmol) and the m xture left to
stir for 40 mnutes at roomtenperature. A solution of
5,7-Dinethyl- Bﬂ?ﬁ?mezthylélz4mlﬂenyl-1HHmidaMieYIyQinyl] [1,2,4]triazolo[1,5-
vl.sul fanyl met hyl ) -i m dazo[ 1, 2-a] pyri m di ne (0.100 g,
a]pyr%] §'§§ nmol ) and N-(2- chl oroet hyl) norpholine (0.0666
g, 0.358 mmol) in dinmethyl sulfoxide was added 15
dropwi se to the generated di nsyl anion. The resulting
5, 7-Dirngthy-8-[%d4-pheny - ¢d-ieidaml-2- ylbwn&B [Wi2eitrigzoloM Hea]pyrimidine
cooling to roomtenperature, water was carefully added
and the m xture was extracted with ethyl acetate (20
5,8-Dith¢thylFhg2.q dmhethgd4-pheanl tHaxidaol-2-wpviayH 1 2 ]tiezolo[1,5-
sodi um sul fate and the sol vent renoved in vacuo.
alpyrigileurm chr omat ography of the crude product using ethyl
acet at e: net hanol (95:5 v/v) gave the product as a 20
yellow oil. It was dissolved in a m ninum anount of
5-Metingt-Bd 2dd-pdoeehy b 1 Haméddzdinpey | pgieyl] € hj2o4 Jirdezoled $, Saalpgddine
dropwi se to precipitate the hydrochl oride salt of
title conpound as a yellow solid which was coll ected

SOl iy : % e _ )

5.7 AR PR T2l 12 gl

alpyrimidinEol | owi ng conpounds were prepared anal ogously:
4-(2-(2-((8-chloro-[I,2,4]triazol o[l, 5-a] pyridin-2-yl)
met hyl t hi o) - 4- phenyl - 1Hi m dazol -

| 1 4 -
e e e A e S8 s
a]pyrimidine

5-Methyl-2-{2-[4-phenyl-1-(2-piperidin-1-yl-ethyl)-1H-imidazol-2-yl]-vinyl}-
[1,2,4]triazolo[1,5-a]pyridine
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4-(2-(2-((5-chloro-[1,2,4]triazolo[1, 5-a] pyridin-2-yl)
nmet hyl t hi 0) - 4- phenyl - 1H i m dazol - 1-
wQ Qoetikagky nor phol i ne, LCG-MS (MH): m z = 456. OPCT/BK2009/050134
(mn, nmethod A) =2.16 65
52-(1-1 sobutyl-4-phenyl - 1Hi m dazol - 2- yl sul f anyl net hyl
)-5,7-dinmethyl41, 2,4]triazolo[1,5- a]pyrimdine, LC M
Exan'(plEI-FIX) mz = 393.5, tR (mn, nethod A) =0.88

5,7-Db iy, ?Eg@f‘%‘?ﬁhg%ﬁ%{)ﬂ% MnftiaZol S ek RASEY2ort 3

a]pyrirhidiné] triazol o[ 1, 5-a] pyri mdine, LCGCM (MH+): nmz =
450.6, tR (mn, nmethod A) =0.55 10
1-{2A2- (5, 7-Di net hy141, 2, 4] tri azol o[l g a] pyri m di n- 2-
e hyI sul f_anXll) pne@g)ﬁ}é dazol et hyI }-3-nethy
- 70l
ol e TR, o e
154 (2- (2-((8- thy141,E§?rL?]tria [1 5- a] pyrldln . Am
et hyl t hi o) - 4- pheny1-1H i m dazol -
To a %Hjuﬁtoﬂy' ttFdeﬁp§9' it S{E) (ZWr)nethnﬁ F-phetyl-1 Rr-intiazol-2-y1)-vinyl]-

idafo[122-6 hﬁdiﬂi@t(ﬂﬁl@lﬂ 6]0(3'963#1%& in otidrpy (i dhny wadmadded 10%
mida ?lll(thl %W' pheny1- 1H-i§m dazol - 1- II eth &)r(mr hZ)I I ne, ©

palladigmyven (Gadegn (R g aatiorgllyt R @@ﬁalﬁ/tlcn@ﬂﬁb af akicpexp tiuoracetic

acid, éaﬁ §>éat( %d{%d fu‘ ng%bPBﬁEy&#gﬁ Zgodéfst\&éé‘ﬁ%me]d tﬁréﬂgﬁy "drd e reaction

was kér)teuhglér) rmr pimbspleere LEF Mydfdddn) overrght 4&h. Stirring. Filtration and

evap%’at@ﬂ @ivg'taﬁbef c)kff%ﬂ%wle i camgaype (9.8ypet Ayte)- l5C-MQ; mez = 332.3
(MH I‘r?yldol%?gﬂhtme&@m R[ 1, 5-a] pyridi ne 25 LG M5 (MH):

method A) = 2.5
5, 7-di met hy1- 2- ( 2- (4 phenyl - 1- propyl - 1Hi m dazol - 2- ype

The PRl S ibbb il Sbbmiod LEME TS, o MO () 2
2009/ 152825PCT/ DK2009/ 050134 62 242 (1

- I sopropyl - 4- phenyl - 1H i m dazol - 2-y1)-et hyl ] -5-net hyl4
8- Methylzzz[?t(ﬂfraetdwbﬁ phenyk]idyimidazed-2- 1&%']([M2té}]trlaﬂoio[ﬂ: S-a]pyridine,

LC- M%A'@{L_‘I'Afm,{naé ﬂ?ﬁhr}%dﬂé%‘ﬁy‘f&xg Z]% riazol o[ 1, 5-a] pyri

d| n- 2- y1) et hyl ] - 4- phenyl - |m dazol

%% hyl ) -i m dazolidin (2
- Metlu:vb 42-(1 nethiyhd- nl?@nmbaHAmd:a@l@gyl) ethyl] [1, 4]trlazolo[1 5- -a]pyridine,

1-yl 1-1H
LC- Mlgrg}@gzmm/%-:iﬂ%% AEITRQHT %ﬂ%ﬁ]ﬂg{'&fazo 4{‘0[ 1, g afw?l)/dl) ne,
LCMS (MH): nlz = 429.6, tR (mn, rrethod A) = 0. 38

5,7- dgr?e?thgll H%Zi—%tﬁlﬁ pggﬂglpflg X ide o 2Ry o Aiiaz S Ys-
a]pyridine, LC-MS (MH+): m/z = 332.4, tR (min, method A) = 2.57

6,8-dimethyl-2-(2-(1-methyl-4-phenyl-1H-imidazol-2-yl)ethyl)-[1,2,4]triazolo[1,5-
a]pyridine, LC-MS (MH+): m/z = 332.4, tR (min, method A) = 2.65

5,7-dimethyl-2-(2-(4-phenyl-1H-imidazol-2-yl)ethyl)-[1,2,4]triazolo[1,5-a]pyridine LC-
MS (MH+): m/z = 318.4, tR (min, method A) = 2.61
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[1,2,4]triazolo[1,5-a]pyrimdine, LCM5S (MH): mz =
430.6, tR (mn, method A) =0.46 242-(1
WO b@ohsasyd - 4- phenyl - 1H- i m dazol - 2-y1) - et hyl ] - 5SP@F/OKp®@0I050134
y141,2,4]triazol o[ 1,5- a]pyrGar dine, LC-M5 (MH): mz
= 375.5, tR (mn, nethod A) =0.8 15
242- (1- | sopropyl-4-phenyl -1Him dazol -2-yl)-ethyl]-5,7
5,7-Dirdétingt-Bsf241;ractthyt- 41pdmeoybﬁ Higidadab eyl rethyiid 1, . 4€4zolo[1,5-

alpyriptigh; LEISIVISE: Bz, 2990 15) vﬁ@%s%di&? HFyri midin

-2-yl)-et hyI ] 4- phenyl i m dazol -
20yl yet h - met hyl - |mdazoI|d|n20ne,_LC—I\/IS(I\/I—|-Ir)_:__
5,7- Dfﬁ]@th¥| 24% (4- pheRy( rimigazohady| rpthyl-[4 2.4]triazolo[1,5- a]pyrlmldlne, LC-

s (348 L s, g ARBTG5 ot ) -4 e

[1,2,4]triazolo[1,5-a]pyrimdine, LCMS (MH): mz =

432.5, tR (mn, nmethod A) =0.44 25 )
5,8-D5neﬂwwl-%d2ﬂ§t1n9thzl ﬂ@hﬁﬁéhm -imiqazehryrethyild 224ltriazojof§ .5-

: I I Dy L di VB (M) :
alpyriGeY Losp Gl ThAeD Sz R (R RigAd Rjip - 15 (D)

2009/ 152825PCT/ DK2009/ 050134 63 Exanple 9

5- Mol ERTa Brop T daadierdf e wuﬁ‘?t%ﬁnaﬁo&'ﬁ&y spHgInGCLC-MS

(MHYNn/z = -304.5 NFBIRIRS R thod AFl0 6 N Q-

5,6,7-Trimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-[1,2,4]triazolo[1,5-
alpyrimidine, LC-MS (MH+): m/z = 347.4, tR (min, method A) = 0.63

5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-7-phenyl-[1,2,4]triazolo[1,5-
alpyrimidine, LC-MS (MH+): m/z = 395.5, tR (min, method A) = 0.8

5-Methyl-2-{2-[4-phenyl-1-(2-piperidin-1-yl-ethyl)-1H-imidazol-2-yl]-ethyl}-
[1,2,4]triazolo[1,5-a]pyridine, LC-MS (MH+): m/z = 415.6, tR (min, method A) = 0.5
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5A m crowave vial was charged with
2-chl oronet hyl-5, 7-di met hyl -i m dazo[ 1, 2- a] pyri m di ne
whyawosisbori de (500 nmg, 2.15 mmol), and PCT/DK2009/050134
1, 2-di chl oroethane (16 nlL) &Yd argon was bubbl ed
through the m xture. To this m xture was added 1, 8-
di azabi cycl o[ 5. 4. 0] undec- 7-ene (0.350 nL, 2.34 mmol)
Exanmgpld 1ri phenyl phosphi ne (848 ny, 3 23 nmmol ). The vi al

transr gk Doy 4 18 - -G o HaifRep) 2 AT -

[1,2, A?M-mjm“zs.ra] pypé2pfy ati on of vol atl | es afforded crude
5, 7-dimethyl-imdazo[ 1, 2-a] pyrimdin-2-ylmethyl)-trip

henyl - phosphoni um chl ori de as a dark grey solid (1.976
g) which was used wi thout purifica n. A solution of
1- et hyl - 4- phenyl - 1Hi mi dazol e ¢ >kﬁ\\cplehyde (}09 ny,
0.585 mml ) in 15 dry THF waf agded to
cl, (5nL: ,(Irethlyﬂhlnmdazo{ a2l p nDreiJnZyImst yl/ trlp\')\
yl, phbsphenmum “OhtHér (536—n=g—6—5®-5 Nind
ar@onjéﬁd 1, 8-di a:zabl'\byé?) [ 5. 4. OHindec- ge (87.5 N j)
pL, 0.'585 mml) was adde The reaction m Xture was

A ot 9% bt HEFREMLG -1 TR SRR i o 07
mmolo ghadrlﬁﬁénmrtﬁsphme .80 9; 6@Y iyl Pin adetssitrie I1501\6)L Was heated at
anol_in 20 ethyl acetate and B is heptane

"eﬂUXafPf aﬁd%edﬂae gPientsewsre feraoyed I”bvé%é[]ﬁdh%rﬁﬁs'fjkl@ slurried in ether,
f||tere§h° et sha })9 é?,lﬂg gﬁa%ﬁuﬂn%'thw ﬁg m&gibtf[ﬁs"@éyrazm -2-ylmethyl)-

was re mitte
trlphenghplnosphomnd; thloride s ag off2@hitg sofid 42 ddRygle/ 488 )90CMS: m/z =

d Cc c-7-ene with an overni ght
423. %@c‘# H% _yn@SEE H]‘%W%‘fr%\er ature. Chromat ogr aphs
A sol%lﬁtbrﬁ‘%fﬁhl%eﬂWM'-éhéHW 1?—hwea£6|é% Q%aid%yabt(lzﬁgqgggqgﬂ@mmon in

as "a brown sol .
dry THi#wps adled ® (5681ﬁ|methlsét[ﬂ1,(2d4]mazvtcé1 Bolpykkizing2-ylmethyl)-triphenyl-

phos@bﬁr@ound %"ﬁﬁ'/@@%@&gm ﬁ]%r)pti):' anderv\grgon and 1,8-diazabicyclo
[5.4. o%rl\&itdnwena (126 (L, r‘rmswmhcﬂl/wbera\ddeaﬁrhalrd@&% Aibitdoe- Wad stirred at

[124tr|azolo[1 pyri di
room SG'TLPQFQH:JE% -2 h(after whish hiywaa gyaeaiated Qnigrstiaz @iel 22 gvi Silica gel

chronfBtabebed: GIAdisRroLAat: 87 STRY T 3080, where:Ais gihvb aggfate and B

is hepsmﬂaé,géff&d@dt Meatzt@ @bﬁqpaun@](asmrﬁ NB9%) as an off white solid. LC-MS:
di net hy1-2-(2-(4-p enyI I m dazol - 2- Avi ny1) 41,

miz =334 Mk, blt-rlo §54Mipy MedhoA.
5,7-Di et hyl-2-[2- (1-met hyl- 4- phenyl - 1K i m dazol - 2-y1)
-vinyl]-[1,2,4]triazolo[1,5- a]pyrimdine
The Flﬂbw?ngil:cﬁmbburlds?\%ﬁré prapresy dndidgousiyanl wéreydged/ forydil
4] trijazol o[ 1, 5-a] pyri m di ne
prep%a@prbpmq%ﬂmw%w%@umompw&wpnmqhﬁf fagrzationy 1)
-vinyl]-[1,2,4]triazolo[1,5- a]pyridine
205- Met hyl - 242- (4- phenyl-1Him dazol -2-yl1)-vinylHl, 2, 4
trans} t-{2-§2-65.6fQintethyI €y (4, 4tnezolo[1,5-a]pyrimidin-2-yl)-vinyl]-4-phenyl-imidazol-
56, 7-TJrjmethyl-2-[2-(1-met hyl-4-phenyl - 1Hi m dazol - 2-
1'y'}'9":9)°?0r%9h] -[1,2,4]triazol o[ 1,5- a]pyrinidine
trans-(S)-1-{2-[2-(5,7-Dimethyl-[1,2,4]triazolo[1,5-a]pyrimidin-2-yl)-vinyl]-4-phenyl-

imidazol-1-yl}-propan-2-ol
trans-8-methoxy-5-methyl-2-(2-(1-methyl-4-phenyl-1H-imidazol-2-yl)vinyl)-
[1,2,4]triazolo[1,5-a]pyridine
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255- Met hyl - 2-[ 2- (1- met hy1- 4- phenyl - 1H-i m dazol - 2-y1)-v
inyl]-7-phenyl41, 2,4]triazol o[ 1,5- a]pyrimdine
WG 20dei1kagks 2- { 2[ 4- phenyl1- 1- ( 2- pi peri di n- 1-yl - et bgt/pK2049i050134

m dazol - 2-y1] -vinyl}- [1,2,48&riazol o[ 1, 5-a] pyri di ne

WO 2009/ 152825PCT/ DK2009/ 050134 65 Exanpl e 10

5, 7-Dinmet hyl-2-[ 2- (1- et hyl- 4- phenyl - 1H- i m dazol - 2-y1)
trans- et hdei)-1 2t Dicvetby 12, 4itinzodo[ 1,5-8lpyrienidiot 21y oinydit4-phenyl-

7- d| thyl 2-[(B)-2-(1-nethyl - 4-phenyl - 14 i m d
'm'daﬁ‘zl TYE -Rrepa ?) - imdazo[1, 2-a] pyrinidine (13.0 ny,
trans08-f88%- zﬂml()l m@th?ullfyl*@hyK 4Hﬂhﬂdm22\f1}ww)19°/z nﬁhé@@lbyns-
a

on carbon (9 ng). optionally, a catalytic anmount of
alpyrigified e. g. trifluoracetic acid, can be added. A current

transg‘f é@{?ﬁ’ gﬁig@ﬁ%\rfﬁ? W%o?&ﬂ?%ﬁ%ﬂ}l%@g— 3 \yﬁ’}))’n] ﬁ)beﬂyr)l imidazol-

1-yl}-Rinhdth§litpriopng-oFi | tration and 10evapor ation of
vol ati1 | es afforded the title conpound (9.8 ng, 75%

transy @ ERy-amethy| 3520 - nery-A-phenyld Haimigazol- %%DWWUA The

wer e prepared anal ogousl
1.2 4@@%@@1?@ CWH?%SHH hy1p4 Bhenyl 1H i ?n daz)cgl 2-yl)-e
transt-the]th{AélZ 1_2 (1‘]-metla3zle4 phényd- 1a-]-pyld|adoh2-yl)l-_\ﬁhw’[57(m/bbyl- n z
n, nmethod A) =

)%m
[1.2 4&”%‘9'9{1 5’?1? NGt hy1- 4- phenyl 1H-| m dazol - 2-y1) -eth
transy} Mdibo élrhéﬂh9+7-91[gl(4 n'é_?etﬁllpﬂgh@hQﬁ HLGIAB o PH)-vinghZ =

[1, 24ﬂirlazdloh’e5+®}nyrﬂn|dme(1 rret hyl 4- phenyl - 1H-i mi dazol - 2-ype
trans p %ﬁ;}ﬁm?t?e 1hg18tmé ]4'°E{ [ d' m&a% é N,_H\) nyl]m

[1, 24?ngzg|bqp hﬁ yrimiddne 1- met hy1- 4- phenyl 1H i m dazol - 2 ype
triazolo[1, 5- 25a%§yr| di ne, LC

transpg {2—{-_4 g@g LifluerR-phem)- ﬂ,-énqaltbul |m|®2@$—2 yl]- V|nyl}(5 7- dlmethyl-
[1,2,4]triazolo[1,5-a]pyrimidine

trans-7-Methoxy-5,8-dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-vinyl]-
[1,2,4]triazolo[1,5-c]pyrimidine
trans-5,8-Dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-vinyl]-[1,2,4]triazolo[1,5-
c]pyrimidine
trans-2-{2-[4-(2-Methoxy-phenyl)-1-methyl-1H-imidazol-2-yl]-vinyl}-5,7-dimethyl-
[1,2,4]triazolo[1,5-a]pyrimidine
trans-{5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-vinyl]-[1,2,4]triazolo[1,5-
a]pyrimidin-7-yl}-methanol
trans-8-Ethyl-5-methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-vinyl]-
[1,2,4]triazolo[1,5-a]pyridine
trans-5,8-Dimethoxy-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-vinyl]-
[1,2,4]triazolo[1,5-a]pyridine
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5, 7-di net hyl- 2- (2- (4- phenyl - 1H-i m dazol - 2-ypet hyl) 41, 2
,4]triazolo[1,5-a]pyridine LGM5 (MH): mz = 318. 4,
wo Bopnsas2s net hod A) = 2.61 WO PCT/DK2009/050134
2009/ 152825PCT/ DK2009/ 0501346%6
5, 7-Di net hyl- 242- (1- net hy1- 4- phenyl - 1H-i m dazol - 2-y1) -
ethyl F[ 1, 2,4]triazolo[1,5- a]pyrimdine, LCGM (MH):
Example 12 333.4, tR (min, nethod A) = 0.57

7:.Di -242-(4- nphenyl - i | =2~ —ethyl ] -
5,8-Dity S/ Lo pret it A e R e F afriaelont -
alpyratthet, tR (mn, method A) = 0.57
5, 8- D net hy1-242- (1- et hyl- 4- phenyl - 1H-i mi dazol - 2-y1) -
ethyJF[ 1, 2, 4]tr| azol o[ 1, 5- a] pyr| di ne, LG M5 (MH):
ny N:332.4, (m n, yrekhegdc A) 0. 7N
105- yl -2 - phemﬁlmell—l-l m dazol
A1tY i azot & 1N ] py m 4
R (nin, mhotA)
567Tr|rrethy 242(1 rrethy1-4-p enyl - 1H-irridazo| 2-y
1)-ethyl]-[1,2,4]triazol o[ 1, 5- a]pyrimdine,
odwqqm) Ofytrans- @@ﬂlmett@y:b?( pr2-(ﬁg1nﬁ I A)pmartyl -45i- mgdazol -2-yl)-vinyl]-

o e I AP g el o

H- Cubé®+§3onmﬁlzous B3O5. ElydrbBeﬁaﬁl(m Restdbard (HalesNao) at a flow rate of 1

L s B b RECALT ArAN i 5 el

températife &MRIC M 1= bﬂlilfbf &rggérmﬂ}es%h@/aﬁbratlo(?r 3f M volatiles
2009/ 152825PCT/ DK2009/ 0501347 67 'Exanp rans-

affordedgthpbi titket ¢qm1pc2urﬁc( E)?&n(g[&iﬁ/t)hyDMSphefrzy# 338!—2 A & =20.57 min,
methoa/}k\). vinyl]- [1,2,4]triazol o[ 1, 5-a] pyrazine

et nol’

The Following compounds were prepared analogously:

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-Dimethyl-[1,2,4]triazolo[1,5-a]pyrimidin-2-yl)-ethyl]-4-phenyl-imidazol-1-yl}-
propan-2-ol, LC-MS: m/z = 377.4 (MH"), tr = 0.58 min, method A.

(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, LC-MS: m/z = 377.4 (MH"), tg = 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-
yl}-propan-2-ol, LC-MS: m/z = 377.4 (MH"), tg = 0.59 min, method A.

1-{2-[2-(5,7-Dimethyl-[1,2,4]triazolo[1,5-a]pyrimidin-2-yl)-ethyl]-4-phenyl-imidazol-1-yl}-
2-methyl-propan-2-ol, LC-MS: m/z = 391.8 (MH"), g = 0.64 min, method A.
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30

CIN-.<\---NNN + PPli, Ph3P\ -3.... CIl- ©5A
sol uti on of
wQ2embhissesret hy1- 5, 8-di met hy1[ 1, 2, 4] tri azol o[ 1, BEe BDER00aD50134
ine (1.351 g, 6.87 mml) andGri phenyl phosphi ne (1.80
g, 6.87 mml) in acetonitrile 150 nL was heated at
reflux for 12 h. The solvents were renoved in vacuo
8-metinody-thmetlediZd(Ze(1smetmyil ddphenyd il midazolt2yhethahd 1 .4 Jethzolo[1,5-

alpyripies LB s w2398 41V b M 50 27 By FBPRE B y1 et vy )

- triphenyl - phosphonl um chloride as an off white
solid (2.412 g, 74.9%. LC-Ms: mz = 10423.2
8- fluoqtpﬁ%(@r(]1+methyﬂe4=pfmera/d‘r1iﬂ imidazelrbul )&thyl-[$ @ 4itriazeladf . 5-alpyridine,

LC- M% @gm%#ﬂ&ﬁwﬁ m%@% Erﬁéag? gar bal dehyde (220 ny,

(5 8- Dlrrethy141 2,4]triazol o[ 1, 5- a] pyrazi n- 2-yl rrethyl)

i phenyl phosphoni um chl ori de (500
8- Etth@@ﬂetBVg%wBZ -Ahénethy- ‘&paﬁaxdrﬂwwalzel 2%%&1&1{1 2. 4;]“@20'0[1 5-

yidfgPte A P IO PR L
[ L Wast ev?gorhat edrgg_t 0 fl Ie; E?I gel (2 g) . . §I0| [ cg. 8e|
5-MefyLEdo K Tac By hegut THaminrron 3 - Rsptanesord T bz dugazolort 5

a]pynhh&m‘é'. ECQ\/ISOW%HLE%J@gﬁII—W tW44ﬁ|ném§Q|g(§5d )re]plnt emst o

A. 20 The Fol |l owi ng conpounds were prepared

7-Me R R 2 3 A A L B2 3 ¥y S afRboiop -

c]pyrlﬁﬁéihéCL@fN/ISaFﬂlﬁﬂ 349.4 (MH{ tR = 0.63 min, method A.
trans-1-{242-(5,7-D methy141, 2, 4] tri azol o[ 1, 5-a] pyri m

di n-2-yl)-vinyl]-4-phenyl-im dazol 1-y1l}- propan-2-ol

r [ 1, 5-a]
rsof SHORB Y€ a BBl el o5l
[1,2,4itAadelapt, 5] yyirimidire) UC- MS)Im/z- 361.5 (MH"), tr =0.74 min, method A.
trans- 8- met hoxy- 5- met hyl - 2- (2- (1- et hyl - 4- phenyl - 1H i m
i dazol -2-yl)vinyl)- [1,2,4]triazolo[1,5-a]pyridine WO

2-12-[499Y- bRk PHEAIA0NRGRPI B tnidazol-2-yl-ethyl)-5,7-dimethyl-

[1,2,4]triazolo[1,5-a]pyrimidine, LC-MS: m/z = 369.4 (MH"), tr = 0.64 min, method A.

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

5,8-Dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-[1,2,4]triazolo[1,5-
c]pyrimidine, 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]-ethyl}-5,7-dimethyl-
[1,2,4]triazolo[1,5-a]pyrimidine, LC-MS: m/z = 363.4 (MH"), tr = 0.62 min, method A.

{5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-[1,2,4]triazolo[1,5-
aJpyrimidin-7-yl}-methanol, LC-MS: m/z = 349.4 (MH"), tr = 0.47 min, method A.
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68
trans-(R)-1-{242-(5,7-Di nethyl41, 2,4]triazol o[ 1, 5- a] py
WO 20modss22-y1) - vi nyl ] - 4- phenyl - PCT/DK2009/050134

i m dazol - 1-y1}-propan-2-ol 71
trans-8-fluoro-2-(2-(1-nmethyl-4-phenyl-1Him dazol -2-y
[)vinyl)41,2,4]triazol o[ 1,5- a]pyridine

8-Ethgk 5-amathyl-2-p221-(stAyIBi e hyldWH-i|dsizo-Retedtbytl-[ 6.2 miazoto[1,5-
1. din-2- -vin = 4- -im. dazol -

a]pyrrgr_r&ed_gz.‘zi(/llgépp{‘g':}/ #%&(WQR =d1bg min, method E.
trans 8 Et hyl - 5- et hyl - 242- ( 1- net hyI 4 phenyl - 1H i m da
zol - - Vi nyl [1,2,4]triazol of c] pyri m di ne

5,8- Dtm%ﬁhQXB M&ﬁyme A¢ah ﬁy&mdpm!r%rw)ﬂthyl}md%ﬁhrlaaols»m S-

bl TNl % A s g e

dazol -2-yl1l)-vinyl]- [1,2,4]triazol o[1, 5-c]pyrimdine
trans-7-1sopropyl - 5- et hyl - 242- (1- et hyl - 4- phenyl - 1H-i
m dazol -2-yl1)-vinyl]- [1,2,4]triazol o[ 1, 5-a] pyri mdine

Pharrhakb r-{-ggﬁ 2, 4-Di f | uor o- pheny1) - et hyl- 1H i mi da
=2 -5, 7-di met hyl -

[1, 2, 4]tr|azol o[ 1, 5-a] pyri m di ne
{ rans- 7- Met hoxy- 5, 8-di net hyl- 242- ( 1- net hy1- 4- phenyl -
PDEMAHFB%&'H B-2-y1)-vinyl]-

Activé bl?E‘ﬂd)Arér%)%é)[réfﬁeﬁir@dr ifadh0fber of f ways for use in PDE assays
trans-5, 8-Dne 242- (1- et hy1l- 4- phenyl - 1H-i m dazol -

(Loumey:y) Kvehqll Hene, 1aﬂ39r i2840109-113; Fajshigs.riK.rétd/neur J Biochem. 1999,

260, B A SoaeRALR Rl B A S AR08, e o7

PDE1TUA can be expressed as full- Iength proterns or as truncated proteins, as long as
trans-{5- Met hyl - 242- (1- net | -1Hi m dazol - 2-y
they aypress mgalglﬁqctdqragw Jj’[DlE‘g{A can be prepared in different cell types, for
I 1 t
examglaetor’rﬁsegf gérgé F %oﬁtmfg%mple( pf ﬁemﬁtr]od to %btler] ciﬁ_ytrcally active
PDE a3 as?fqllb)/vsw Tiyé catdlyticcdévhiin @fzmhm[aﬁ FﬂBE\](M r(aﬁhrrrtEacrds 440-779

trans-5, 8- Di net hoxy-242-(1-neth henyl- 1H i mi dazo
from thg §qquenqeyw]th qcpegsrqptr}qrglgeﬂ N 10@43 Z3ys iampldied\from total human

brain %&QPW%%‘?&H&W%‘@&WS cloned into the BamH1 and Xho1 sites of

the pET28a vector (Novagen). Expression in coli is performed according to 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
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 cells are lysed, TritonX100 is added according to Novagen protocols. PDE10A

is partially purified on Q sepharose and the most active fractions were pooled.

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
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69 Exanple 12
5,8-Dinethyl-2-[2-(1-nmethyl-4-phenyl -1H i m dazol -2-yl)
wo edobsbis2g 1, 2, 4] triazol o[ 1, 5- a] pyrazi ne 5APGDDER000/050134
of 72
trans-5, 8-di net hyl-2-[ (E)-2- (1- net hyl - 4- phenyl - 1H i m d
azol -2-yl1)-vinyl]- imdazo[1, 2-a]pyrazine (330 ng, 1.0
MgClsmBI02% nTweemn2hol 0.1 8@/ml)BIvas 2@asped ctfh?l-dnlfgjellad cyclic nucleotide

R T T AT 1 I P

inhibifoi&! | R€a¢tionsdgR Fhﬁtlalgﬂ@wdééalfla'm]tﬂaéldyc% triuchddbtide substrate, and
i nternal tenperature of "25C and 1 bar "of hydrogen

reactignesaigr @llomedpr RPeped for hene dirat | oM defrsraliee tbefore being

termirﬁ%}%@?h%@:ﬁﬂ%%ﬂ@g\%ﬁﬁQ%gmLﬁﬁﬁﬁgﬂqzagmsﬁsbgads (Amersham).

The Ué@ﬂlﬁ@ﬂé@ﬂo%ﬁ&o BeafRaioe dnanlie gmighik before the plates are counted ina
- Di met hy1- 242- (1- et hyl - 4- phenyl - 1H i m dazol -

Walla)c é{lwl\#icmtaﬁi%oc[wnzercmw.nmﬁ%@d S alEseb. conetan fo activity

relatlx‘é\@ﬁa_t{r@wp@?%?ﬁwl h 1@?%?%@;20 [a!Lu e]np)t/)? calcylated using the

XIfit exfignsedrntd EXE@Hbhenyl - i m dazol - 1-y1} - propan- 2- oI
LCMs: mz = 377.4 (M#), tR=0.58 mn, nmethod A 20
(S)-1-{242-(5,7-Di nethy141, 2, 4]triazol o[ 1, 5-a] pyri m di

In thencgﬁté%i) oﬁﬂw@yybrkséﬁpffr‘l%bﬂl?rﬂ Eﬂéj%%}/ \Jv/as#a}rfo?lrn%ﬁ% 60 GL'assay buffer
(50 nﬂ\RﬁﬁPﬁs@ﬂ {5; 10DiMed 9§ 140,02%4 Tween26) opntaining Wpug’n dDE10A to
convat 2B 0 il Ml And et aofipls SFBHIBRR. Fapwing 1

hour m%ﬂ&S%RSE&@ﬁ%@W@@ﬁﬂat@@ by addltlon of 15 uL 8 mg/mL yttrium
8- met hoxy- 5- net hyl - 2- (2- (1- nmet hyl- 4 %herazl-ll-l-lmdazol

snllcatezsﬁﬁebwﬂs Mmzersnam) s bpmds-wea]ap@l & setleMor amezhr in the
7
cark Gerpt e PGS et ey T ArRlide 1B bxdhste poymer Ge values
were péltulitdd by ln@ndin@bﬁr&grawwmu@mgexmt (\OBSK: mz 322 4
(MH), tR =0.60 mn, nethod A
Results of the experiments showed that the tested compounds of the invention inhibit

the PDE10A enzyme with ICs values below 700 nM.

Results of the experiments showed that the majority of the compounds of the invention
had 1Cso values of <1500nM, many compounds <100nM, some compounds <50nM and

some had ICsp values <10nM.

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
parallel control groups receiving the vehicle of the test compound plus PCP or vehicle
injections only. The injection volumen is 10 ml/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.
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15

8- Et hyl - 5- et hyl - 242- (1- et hyl - 4- phenyl - 1H- i m dazol - 2-
yl)-ethyl]-[1,2,4]triazolo[1,5- c]pyrimdine, LC Ms:
Wot@9AsB4Y.4 (MH), tR = 0.67 mn, nethod A PCT/DK2009/050134
105- Met hyl - 242- (1- et hy1- 4- pt8&enyl - 1H i mi dazol - 2-y1) - et
hyl]-7-propyl41, 2,4]triazolo[1,5- a]pyrimdine, LC N5
mz = 361.5 (MH), tR=0.74 mn, nmethod A
Immediaiely radtey -iBjentorn pf PZR2 thel e brel placpt engividuelly m dpecibl designed

test Cﬁgéj&oet h¥<4212( m&z T# fgr ha@o@#gdreﬂfﬂgg@ﬁﬁg@*d Ill“g(l:w't "Birces and
photoZelI§§|9é<%Wby 5 dﬂﬁtWé h@ﬂ%dah%ﬁd@%lthécﬁbéﬁ% CM‘bbéVéjﬂhéOoottom of
et hy 2,4]triazol o[ 1, 5-a] pyri m di ne,

the cw n,éeccmdzng: glmgtlbtmggunttraq&meszmtmrhp pﬁ@gijacent light beams,

thus %/oﬁfjé}cgéhé E‘fj%‘%ﬁw spﬁ%ﬁ%ﬁ) ovERdV ofite! fldazol - 2-y1

20[1 2,4]triazolo[1, 5- a]pyrl md| ne, LGMs. nlz = 369.4
(MH#), tR = 0.64 mn,
Motility. 'ﬁ/é?wﬂ?dsn 8- fa!ndﬁﬁqwas iqrza pfrlﬁétowlhwpﬁéwrugwﬁe%l‘d galculated

on th%@tﬁé@zéﬁ?@tsz ﬁgnggﬁheﬁ m;&h%ﬂeiﬁ &Qé}g)pe'i_’loﬂ]lmmf\ m)g)\/\f‘ﬁg manner:

The rﬁéén%&ilﬁptlhyacébﬂby(ﬂehielbhi;yéat&aq:hanyt!he_labsenaéazblm yd used as
basellnos gty 1006} Cenkelog: SePRPis yarsaon Csiculafed T b8 ial motiity
count§ ﬁ%ﬂfs (b%gh/ﬁﬁé‘o’m p@&ﬁ%é%ngg Py tEdihgaggt -cdmddiild is thus

imethyl[1,24|triazol o1, 5-a] pyTi m di ne,
determmedsbyrthz tetaleﬁouhty Meunis tTqus baeeling, rexmesS&mblmApeB@ent of the

similaf TRSH) PG EE 1Y 19 FEFAIEL ik ARl ARy TR PPPERL BsPanses are
converié@toeéé‘rYddm in‘hlﬁtléiht riazol o[ 1,5- a]pyridine, LC M
mz = 346.4 (M#), tR =0.93 mn, nmethod E

5, 8- D nmet hoxy- 2-[ 2- (1- net hyl - 4- phenyl-ll—l—im’dazol-z-yl

Resupzts' ?&W%L(kéﬂ@éﬂ%ﬂﬁé@#@ga%tﬁe tgg%eﬁg%&ﬂw&ndé‘gf MR in%ﬁtion are in
vivo Rhvenesnpoghdathataahibitathe IDCPDRE0ACE HEpeeactivity to the % shown in
table 2 above.
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Active PDE1OA enzyne is prepared in a nunber of ways
for use in PDE assays (Loughney, K et al. Gene 1999,

wWQ@3h9/1489% 117; Fujishige, K et al. Eur J Bi ocP€DK2009/050134

1999, 266, 1118-1127 and Soderling, S. et al. Proc.
Natl. Acad. Sci. 1999, 96, 7071-7076). PDE1OA can be
expressed as full-length proteins or as truncated

Whatps oleéned; as |ong as 15 they express the catal ytic

domai n. PDE1OA can be prepared in different cell
types, for exanple insect cells or E. coli. An exanple

.of 3 EBfpednd MaVathe staicalrgtli cal |y active PDELOA is

as follows: The catalytic domain of hunman PDE10A

(am no acids 440-779 fromthe sequence with accession
nunber NP 006652) is anplified fr%tot al human brain
total RNA by standard RT-PCR and iS” cl oned into the
BanmHl and Xhol sites of 20 R2 PJI28aRdect or
(Novagen). Expression in coli i$%
to standard protocols. Briefly, EXPr essi on

pl asm ds are transforned i 3L2IRBE3) E. coli

strain, and 50 mMHETH+U [ dcul i%ed with the cells

allowed to grow to an 0D60Q;-6t\.0.4-" 0.6 before protein
expression is induced with;/0.5nM | PTG_ Fol | owi ng

i nduction, the cells areRMcubated ovdrni ght at room
tenperature, after which the cells are collected by 25
centrifugation. Cells expressing PDEL1OA are

r n j.n T - ) |‘|Y|g§:
aﬁ@grﬁ@ﬁtgggeki %#ﬁ%lglto(?& (2:)91a H%‘/Ihgergléjél S ogﬁgjief)Jlsé%ﬁ%/ ]f?om 21 4
snitfogehiatomsand after all cells are |lysed, TritonX100

i s added according to Novagen protocols. PDELOA is

partially purified on Q sepharose and the nost active
fractions were pooled. 30\PDE1 i nhibition assay A

PDE10A assay may for exyiptez performed as foll ows:

The assay is performed | 0! anpl es containing a

fixed anount of the rel évgmZPRE enzyme (sufficient to
convert 20-25% of the cyclic nucleotide substrate), a

buffer (50 mM HEPESY. 6; 10nM1 WO

2009/ 152825PCT/ DK2009/ 050134 72 MyCl2; 0.02% Tween20),.
owheRind enbeddor ptl. HearspeiMpeC, eadoykeren HEd| reay ogéonally be
Sggl%tft@tte%' v&i{b’ gLLougbLm?géeguﬁﬁhﬁeﬁtg ﬁ%{%{]gh%iyidually selected from

concentratio and-varying a

I hpdiogenr €4-Gealkylt bathgane cyand,i hale(C P rildit agh alkoxyhand C4-Cs
Cécl i ¢ nucleotide substrate, and reactions are allowed

t Bygrosyalkyl. eBE Wirsely ™ @enates e alipeiaeniROIBef or e bei ng

5 terminated through mxing with 15 uL 8 ng/nL yttrium
silicate SPA beads (Anersham. The beads are all owed

t e_-dettlinkef seleoted fromi-HHeHdgards-Belhor € HAR8- pt alet=Gire,
counted in a Wallac 1450 M crobeta counter. The

nmeasured signal can be converted to activity relative

t @, amns ugh|ahichi t cpt rolcl 1 I - -
b§1cgél cﬁ%lg?ﬂgg Jﬁg%hgx%ig%gg gﬁg@onggg(%igéﬁc%n(w’ C1Cs
| hydioxyalisyk eX@H8ENt h€H ¢O¢NH2i nCeriid oarvialkylassay wasCe alkyl-
perfo iin 60 uL assay buffer (50 mM HEPES pH 7. 6;
15%?1@@%?%'%6’. 02% Tween20) cont ai ni ng enough PDE10A to
convert 20-25% of 10 nM 3H cAMP and varyi ng anmounts of
inhibitors. Followng a 1 hour _incubation the

r Badta asaselpated ingividurltydsomyH . {adCe plsexy Rndshalegen. ng/ m
yttrium 15 silicate SPA beads (Amersham. The beads

were allowed to settle for one hr in the dark before

t had phatoeseryane ploarmiasdutically Méddpiablé4xid Bdditiohedadts thereof, and
counter. |1C50 values were calculated by non |inear

r BYWEXEPBIS TeENRghsIsaft Pavises) that the qespeynd isf nehe-(5-phenyl-1H-
experinments showed that the tested conpounds of the

i nvention inhibit 20 the PDEL1OA enzyne with | C50

val ues bel ow 700 nM Results of the experinents showed

that the majority of the conmpounds of the invention

had | C50 val ues of <1500nM many conpounds <100nM
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each group receiving the test conpound (5 ng/kg) plus
PCP (2.3 ng/kg) including the parallel control groups

wo emeilsisey t he vehicle of the test conpound plBST/BERI00/050134

2

3.

4.

10.

vehicle 30 injections only. 7the injection volunen is

10 mM/kg. The experinent is made in normal |ight

conditions in an undi sturbed room The test substance

[ 'ErniidajzeleZﬂtmepihylsuﬁaanhli-lnerltmﬁm'rctazbiq ec 2i(brpreinyPCH-imidazol-2-yl-

ered s bcut aneous. WO
26’65' f@g%% 73 | medi ately after

injection of PCP the mce are placed individually in
speci al designed test cage (20 cmx 32 cn). The

-aldta gempousd e 4dained inyvENs HEF isaselactedfremdbeararedp gagsisting of

| C . . i . . Gr t -
1837 AT RS0 Bin, ffbahot >Rl RY ibiod2 31 g Bagyrimicine.
6[1!2@4]ﬂ1r|etdlo{305¥d][ﬁy7r&ﬁidllrfees M, ¢]’Ti’riaﬂblo@115Qf]thmt 5,7-Dimethyl-

t_ beans s ;avoi di hg_counts i nduced
0 R AT o RIFTOIBS S TS InTIPeS & AR niding-
|n 5 mnintervals for a period of 1 hour. The drug
effect is calculated on the total counts during the 1
hiche compaunodoiiClaiest! ipevhickd HET ishselbotelddvemghearoep consisting of
i d b hi_cl [ h

2B Besiol b= it TR eH hE RTINS ThESE0B b Pyridine, 5.7

Ccﬁl%tr?;f n$?9t4]9fa28gf1 "SSa]aCdr"}lPl"dmeW'SW Gﬁh&%kﬁﬁﬁgaiéﬁ,@a]pxridine, 5-

[ ty counts basel i ne € response |
gaiwpsnnmwu&@pye@mec brpetytinmidazd s, 2delogridinee §-tifluoromethyl-

BFoaegh 1 3rpyaiad TP e B alRi A ] HRERISTT 5% bifiaine, o

oAl Blmé? oNUTtRAzA6[AWRa] The pebyhAEink, respon@&?m@rbee methyl-
converted tﬁg‘[qer ]gent |[ﬁﬁ| bition. % Results of the y

di@eﬂtm@@d@ alved Pyfidinet he G-elloeatindidapeldmiglpyridinge  7-methyl-

gl e R e S
tabl e 2 above. WO 2009/ 152825PCT/ DK2009/ 050134 74

\Wat is clained; 1A conmpound having the structure | 5
The compound of Claim 1 in which HET is sélected from the group consisting of

1-methyl-1H-benzoimidazole and 1-phenyl-1H-benzoimidazole.

. The compound of Claim 1 in which HET is [1,2,4]triazolo[1,5-a]pyridine-6-

carbonitrile or imidazo[1,2-a] pyridine-7-carbonitrile.

. The compound of Claim 1 in which HET is 2-(6-chloro-benzoimidazol-1-yl)-

ethanol.

. The compound of any one of Claim 1-6 wherein -L- is -CH2>-CH-

. The compound of any one of Claim 1-6 wherein -L- is -CH2-S-

. The compound of any one of Claim 1-6 wherein -L- is -S-CH»-

The compound of any one of Claim 1-6 wherein -L- is -CH=CH-
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wherein HET is a heteroaromatic group of formula |1

containing from2 to 4 nitrogen atons: Yy Y IfCQ* 11
wob@wasas2yY can be N or CH Z can be N or C, aneCThER@9/050134

HET may optionally be substiAuted with up to three

substituents R7-R9 individually selected from

hydr ogen, C1-C6 al kyl; hal ogen; cyano,

hal o(Cl C6) al kyl ; aryl, al koxy and C1-C6 hydroxyal kyl,

n,* den e n i.n - 1s a
11 aﬂm?megv%%%aw ohEor gt B INERe B Ehygiicd
, RL is selected fromH Cl-C6 aI kyl; C1- CG
aI kyI (C3-C8)cycl oal kyl ; Cl1-C6 hydroxyal kyl, CH2CN
12, GEoTRPEN Ol ats oBe I RlalgT - WheBiroR a8 lapt hydrogen
20het erocycl oal kyl, R2-R6 are sel ected individually
fromH, Cl-Coal koxy and hal ogen, WO
13. 21K £3mDB 2P GT/ dP2088 /0P BAid# 1742 wherein R,, Rs, R4, Rs and Rg are all
i m dazol - 2-yl et hyl sul fanyl) - 1H benzoi m dazol e or
Aydsogfenyl - 1H i m dazol - 2-yl sul f anyl - net hyl ) - 1H benzoi
m dazole. 2. The conpound of Caiml in which HET is
selected fromthe group consisting of 5
14.[The2 cdinpound alf cfny, &abﬂﬂlam’ nel2 wherein at least one of Ry, Rs, R4, Rs

m dazo[ 1, 2-al pyri m di i dazo[ 4, 5- b] pyri m di ne,
bR Se gy, sudh 35 etfanne,
[1,2,4] Triazol o[ 1, 5-c] pyri m di ne,
5 7-Dinethyl [1, 2,4]triazol o[ 1, 5-a] pyri m di ne and
15.511® dommpobgd dfra'nyaqm{ of @Iai]wpvfmﬁ/vdmer@n 8. legsteorsnpBunBs, Re, Rs
of aim1lin % %ﬂ .S sebected fromthe group
et og?n SﬁH? [31S 2"9‘? Ph '(S‘Préﬂe_[ 5-a] pyri di ne,
i m dazo[ 1, 2- a] pyri di ne, pyrazol o[ 1, 5-a] pyridine, 5,7-
di met hyl - [1 2,4]triazol o[ 1, S-g yri di_ne,
16.51he @pm@pumi of ghvape[of Cjalg] byl wﬁﬁr@m Ry, Re and Ry are all hydrogen.
chl oro-i m dazo[ 1, 2-a] pyri di ne, 5-methyl-im dazo
[1,2-a] pyridine, 5-trifluoronethylimdazo
17. ['ﬂhe'Zc@hpMUhdioﬂEny@nBrcﬁfrmaﬁnﬂ th ekichyih-dt least4ne of R;, Rg and Ry is
trlazolo 1,5-a] pyridine, 6-
Ry iasmedyh] t ri azol o[ 1, 5-a] pyri di ne,
6-ch| oro 8- net hyl -
15[ 1, 2, 4] triazol o[ 1, 5-a] pyri di ne, 6-chl oro-i m dazo[ 1, 2-
18.a[hey cordpoend ofrabirypine d¢fICI2iM |1t ateireih lateadtmnel of Re Rs and Ro is
aé]dCea ot hyl -i m dazo[ 1, 2- a] pyri di ne.

19. The compound of any one of Claim 1-15 wherein at least one of R7, Rg and Rg is

halogen, such as chlorine or bromine.

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-ylsulfanylmethyl]-
imidazo[1,2-a]pyrimidine;
5,7-Dimethyl-2-(4-phenyl-1-propyl-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2-
a]pyrimidine;
2-(1-Cyclopropylmethyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-5,7-dimethyl-
imidazo[1,2-a]pyrimidine;
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4. The compound of Caim1l in which HET is sel ected
fromthe group consisting of
wda 200et1kagks 1H- benzoi mi dazol e and PCT/DK2009/050134
1- phenyl - 1H benzoi mi dazol e. 720 5. The conmpound of
Caim1l1l in which HET is
[1,2,4]triazolo[1,5-a]pyridine-6- carbonitrile or
5i Milidatby/112--anehyl-del ey -1 thaintidaz alr2-ykhio)methylJimidézo[1,2-
The. conpound of Claim1 in which HET is
ah)y(lémg or o- benzoi ni dazol - 1-yl ) - 25et hanol . 7. The
5qomnﬁ%tﬂg| Qf[1r’(2¥n@rlﬂ>ﬁoﬁﬁ 4qllfétm/I§-45er@H§/|I HImidazdlD-

conpound of any one of Claim

yisubamereghyi]- deaz@L?ea@yBGmdlge The conpound of any one

g O Tl S O bt bRr a2 oSG

[129@%@5(&3?155’@”[,{)@}@@@9/ 050134 76 11 The
ound o K one of Claim1l-10 whe
24 cesgabronyImethyizh Phend- Mg am Ry b0y )6 Eicinethyl-

11214%%’9&5?1,%%0% ,ot hydrogen 5 13. The conpound of

any one o 2 wherein R2, R3, R4, R5 and R6
24N eBaidyl-Ayphanyen H-imidazol-2-tinetfiVisultanybedidediniettayly one

ééﬁ?&al mtl 2 wherein at |least one of R2, R3, R4, RS
[ apglo[ L oEIRIR® koxy, such as nethoxy. 15. The
[%@]?%iﬁfétm ﬁﬁﬁéz%'[ﬂfzgi]%@uﬁldﬂ D= AR B dny 214 -bB&SI-iRftazol-1-

R3,” R4 hal’ogen,” such”as chl ori ne
yijiacetamdrilene. 1516. The conpound of any one of C aim

SRR -ort gyt Birepdrp Ry e h-midaze gne
y@hlfa?ylnﬁaqﬁpumdi@zd[s Larpenadilkg! . such as methyl. 2018.

he conpound any one of Clalm1-15 wherein at | east

5(7n@"b¢thR|72 (RS“@WN' R@he@YbiH%"@aZI@d)ﬁyym@@WMH@Wl)n”pound

(e BRI S o et o o
5,7-Dimethyl-2-(4-phenyl-1H-imidazol-2-ylmethylsulfanyl)-[1,2,4]triazolo[1,5-
a]pyridine;
2-(1-Methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-5-trifluoromethyl-imidazo[1,2-
a]pyridine;
2-(1-Ethyl-4-phenyl-1H-imidazol-2-ylmethylsulfanyl)-5,7-dimethyl-[1,2,4]triazolo[1,5-
a]pyridine;
5,7-Dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-imidazo[1,2-
a]pyrimidine;
[2-(5,7-Dimethyl-[1,2,4]triazolo[1,5-a]pyridin-2-ylsulfanylmethyl)-4-phenyl-imidazol-
1-yl]-acetonitrile;
2-(1-Isopropyl-4-phenyl-1H-imidazol-2-yImethylsulfanyl)-5,7-dimethyl-
[1,2,4]triazolo[1,5-a]pyridine;
2-(1-Methyl-4-phenyl-1H-imidazol-2-yImethylsulfanyl)-[1,2,4]triazolo[1,5-a]pyridine;
2-(1-Benzyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-5,7-dimethyl-imidazo[1,2-
a]pyrimidine;
2-(4-Phenyl-1H-imidazol-2-ylmethylsulfanyl)-[1,2,4]triazolo[1,5-a]pyridine
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25 20. The conpound of claim11, wherein the conpound
is selected fromthe group consisting of:
WG 200006282t hy1- 241- ( 3- net hyl - but y1) - 4- phenyl - 1HPC¢ TYDR2®O/050134
-2-yl sul fanyl net hyl ] - i mdazd 1, 2-a] pyri m di ne;
305, 7- Di et hy1- 2- (4- phenyl - 1- propyl - 1H-i m dazol - 2-yl su
| fanyl met hyl ) -i m dazo[ 1, 2- a] pyri m dine;
6 Iflaracgahetby by reethyt4-phehgh yH-idtidazol-Gagdolettylsultanyf)an

thyl)-5,7-di npt hyl i nid 1, 2- di VO
o8 e ESEIIRI0) 050134 77 L0 e
trénZﬁeruﬁma @ [FE)12 etrhyth F14¥Hh%ﬂyl 1 B kibrii o8 AA20) 1)- \?tm)fll]lirlﬁidazoﬂ 2-

o) met CKQQ azo - a] pyfri mdine;
abpydmidiee;hy 1- 241- ( 2- nor phol i n- 4-yl - et hyl ) - 4- phenyl -

2y g%%hgﬁm.eéi’%iﬁﬂm%if%ﬁ%%%@%&wﬁé%i%ﬁe@&inﬂ@?zoﬂ 2

a]‘p@/nyrhmbhyl ) - [1 2,4]triazol o[ 1, 5-a] pyridi ne
| opr opyl et h nyl-1H i m dazol -
25[6f(§adeq')0 Bhery mﬂévllezmmaoi 8z>6'm§[fwl%ﬂf@wuﬁ anﬁeethyl-
1H i m dazol - 2-yl met hyl sul fany1) -5
[12%(41}1'@2@%115%1&}? &4] triazol o[ 1, 5-a] pyri di ne;
2{(2-Ethyl74-pheayhyiH-imid ket QEylslﬂfm]ybyethM)eﬁ R-dimgthybirhigazol1,2-
I?a 1),- 4- phenyl -i m dazol -1- ylFacetonitrile;
Nt hy1- 2[ 4- phenyl- 1- (tet rahydr o- pyr an- 4-yl net hyl

2) s Hhifb#gErhiddzol1,2- din-2-yImethylsulfanyl)-4-phenyl-imidazol-1-
yI sul fan@ﬁnetlhyz?:[l m d a]apzycl;lml > ]V"J/?. ysul %réy) -phenyl-imidazo

yBeB8ng- Di net hy1l- 2- (1- net hyl 4- phenyl - 1H i m dazol - 2-yl e

?&%%&? ﬁﬁ)fﬁeh' %}Pﬁ?{)b’i ?ﬁohﬁqzﬁ 8?)} gmgﬁq%}q%myydw%qﬁpﬂ 2-
iding; 4] triazol o[ 1, 5- a] pyridine;

Z(1- Met hy1- 4- phenyl- 1Hi mi dazol - 2- y| sul fan?ll met hy
2= [ﬂr(BfMempesmﬁwL)ﬂnmaMﬂﬂ mmidageli 2y methiisulfanyl]-5, 7 dlmethyl-

2 R RS 2ol o 15 alpyriding:
79VIéthipl- ot hyéthigt- E%HehymHhMﬂdétquZeﬂmetﬁyréwlfan%zml2,41]‘tr§’éz)olo[1 ,5-
a]_peytrlrc]i}/r:e] -imdazo[ 1, 2- a] pyri m dine;
2-[4-(3-Chloro-phenyl)-1-methyl-1H-imidazol-2-yImethylsulfanyl]-5,7-dimethyl-
[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;
2-[4-(3-Methoxy-phenyl)-1-methyl-1H-imidazol-2-ylsulfanylmethyl]-5,7-dimethyl-
imidazo[1,2-a]pyrimidine;
5-Chloro-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2-
a]pyridine;
8-Methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2-
a]pyridine;
2-[4-(2-Fluoro-phenyl)-1-methyl-1H-imidazol-2-ylmethylsulfanyl]-5,7-dimethyl-
[1,2,4]triazolo[1,5-a]pyridine;



10

15

20

25

30

25[2-(5,7-D nmet hy141, 2, 4] tri azol o[ 1, 5-a] pyri di n- 2-yl su
| f anyl net hyl ) - 4- phenyl -i m dazol - 1-ylFacetonitrile;

wWQ2¢02Asmepr opyl- 4- phenyl - 1H i m dazol - 2- yl et hyberTbkag 50134

)-5,7-dinmethyl [1,2,4]triazol™ 1, 5- a] pyri di ne;
2-(1- Met hy1- 4- phenyl- 1H i m dazol - 2-yl net hyl sul f any1) 41
,2,4]triazol o[ 1, 5-a] pyri di ne;
2404 2(QhI1Bephanyl)-prreanyl- 1H-imidaizt-@kyl et d s ifaanyijt rédipkeihyl -
azo[ 1, 2- a] pyri m dine;

iyt A
[Egdtf'ﬁlﬁ%wgﬁlémﬂd’&%zm 2-yl met hyl sul fany1) 41,2, 4] tri a
25}91(9 [7ADmathRuinhiel b AS1, #ﬁ]p%ﬂ%iﬁ@?%ﬁﬁsm@@ﬁ%%%midazo|-1-

y@-acatesniges- net hyl - 2- (1- met hy1- 4- phenyl - 1H-i mi dazol -

TR Ay 55 e

2€(Z| Q‘VleﬂTy]M)phelnIWh Hlel@WdP-[Zlylﬁretlﬁlﬁlsmf/drlymﬂPh@nyl 1H-benzoimidazole;
é sopropyl- 4- phenyl - 1H- i m dazol % sul fani/ net hy
2148 Me GO AR i ey -1 L Imiepegh 4-inae a5, -cimethyl-

[ﬁ?ﬁﬁyﬁéfﬁbgpéga@ﬂg{w&) 1-met hy1- 1H i ni dazol - 2-yl net hyl s

hyl [ 1, 2,4]triazol o[ 1, 5-a] pyri di ne;

22(1 (Nle b phenyhé il dadl 8- dlaaltdmyBmgthe i)t ifradadofe Lhaloy Fidine-7-
di rre} hyl -im dazo[ 1, 2- 10a] pyri m di ne;
chbpgn fleni met hyl - i m dazo[ 1, 2- a pyri midi n- 2-yl net hyl sul f

2?%@%’?%@“&”%’“ dagdazbi-24) ﬁfé‘tﬁ&ﬁsuﬁanm) {12 4]trjazolo[1 5

1-met hyl-4-phenyl™-1 azol-2-yl sul
alpyyidivet hyl ) - i ni dazo[ 1, 2- a] pyr| di ne;

2&?-@%@@%@“’5&@%{@ PRy (} REHARIN Ry LA P AR AL R

-a] pyri di ne;
[{Z@rlékélbgﬁéiﬁ]@}ri’dlﬁe ] onhlenI | -1Hi m dazol - 2-yl net hyl su

G BremL S Aromiaiyi é?émespm & phenygyiti-misezol-2-yimethylstifanyi)-
[ﬁé@ﬁéﬁgtzpéaﬁ%@@? _ -nmet hyl- 1H i m dazol - 2-yl et hyl s
240{(3-Rudic-pherno)- olndethyla] Eyimidiizoe 2-yimethylsulfanyl]-[1,2,4]triazolo[1,5-
a]pyridine;
2-(1-Methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-pyrazolo[1,5-a]pyridine;
5-Methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-imidazo[1,2-
a]pyridine;
2-[4-(4-Fluoro-phenyl)-1-methyl-1H-imidazol-2-yImethylsulfanyl]-[1,2,4]triazolo[1,5-
a]pyridine;
2-(1-Methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-1-phenyl-1H-benzoimidazole;
2-[4-(3-Chloro-phenyl)-1-methyl-1H-imidazol-2-yImethylsulfanyl]-[1,2,4]triazolo[1,5-
a]pyridine;
2-(6-Chloro-imidazo[1,2-a]pyridin-2-ylmethylsulfanyl)-4-phenyl-imidazol-1-ylamine;
2-(1-Methyl-4-phenyl-1H-imidazol-2-yImethylsulfanyl)-1H-imidazo[4,5-b]pyridine;
6-Chloro-8-methyl-2-(1-methyl-4-phenyl-1H-imidazol-2-ylsulfanylmethyl)-
imidazo[1,2-a]pyridine;
2-[4-(4-Chloro-phenyl)-1-methyl-1H-imidazol-2-yImethylsulfanyl]-5,7-dimethyl-
[1,2,4]triazolo[1,5-a]pyridine;
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244- (4- Fl uor o- phenyl) - 1- et hy1l- 1H i m dazol - 2-yl net hyl s
ul fanyl]-5,7-dinmethyl [1, 2,4]triazol o[ 1, 5-a] pyri di ne
wWQ@4d9(152875 Di net hy141, 2, 4] tri azol o[ 1, 5- a] pyri di Pe2DKeEw/050134
fanyl met hyl ) - 4- phenyl i m dazd0 1- y1lFacet am de;
25244- ( 3- Met hoxy- pheny1) - 1- net hyl- 1Hi m dazol - 2-yl sul f
anyl nethyl ]-5, 7-di net hyl - im dazo[ 1, 2-a] pyri m di ne;
6Brahmy anethy k2 f(dtrhgthy k4 pineny k1 i Hiide zbh-2ef @ty sulfanghy |

[/gﬁﬂ@{ﬂ%‘?log{ gfﬁ‘i‘?&qﬂ ) Z] g%;%s: niH—l m dazol - 2- yl sul f anyl

2B L\ t-Y P HERE R M-iAmid AP edihIguilfany 124 riazolo[1,5-
5(24 h))/FI fjﬂoro phenlyl) 1- 2’O%Ilhyl )ﬂlH-lm azol ]ZIyZI rre[t hyl s

alnyrlan9||n]e 5,7-dimethyl [1, 2, 4]triazol o[ 1, 5-a] pyri di ne;

2 1R RS PRI ot ot hepgipuoezor 1

yL]deftl@giwl,] 5,7-dinethyl[1,2,4]triazol o[ 1, 5-a] pyri di ne;

| -imdazo[ 1, 2-a] pyri m din-2-yl met hyl su
21 ipzp L2 GhAIn-2rH eRDICultany RSB mIazol-1 yiamine:
2R3N ey RS Tadd b dariyieh s hiath B2 e

221 (Mlettyt-Hyshehyp hEiFyrid d4¢H2nyIcestioy s @ ariyheft (3, 4 b Aclold 15-aJpyridine-

hen I 1H benzoi m dazol e;
62—%@?& trilst hoxy - phenyl) 1- met hy1- 1H i ni dazol - 2- yl net hyl

l z i
231 D o I et 1 e Gy Py S by imethy-
[hﬂéa;tzle[zojo[zl éiq}wrlchlmﬂe 7- 10carbonitrile

)%\Aétjhé(‘ Zﬁ gt)zﬁgl g[ henyih-léﬁéqrgoi%zﬁme%w%smn% ‘ﬁ-llllbfe‘%g |midazole;
22(43NIél4=ryf3hgﬂfe(hyb¢HZiMﬂdaﬂmﬂﬂﬁwianvrﬂnbfﬁ amaz%{ylznabpmﬂnwne

|rrethyl 4]triazolo[1 a] pyri di ne;

81Meﬂ18¥8r(6 -mhenyhil Hﬂm@a_z®2¢mswamemybhmmzoimraﬂpmadlae
ol11 23 Y BB S -2 0rbhy -4 it 2 23RSk e VR, 7 HiREthy -
imidazo[1,2-a]pyrimidine;
4-(2-(2-((8-chloro-[1,2,4]triazolo[1,5-a]pyridin-2-yl)methylthio)-4-phenyl-1H-
imidazol-1-yl)ethyl)morpholine;
8-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-[1,2,4]triazolo[1,5-
a]pyridine;
8-Methyl-2-{2-[1-(2-morpholin-4-yl-ethyl)-4-phenyl-1H-imidazol-2-yl]-ethyl}-
[1,2,4]triazolo[1,5-a]pyridine;
5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-[1,2,4]triazolo[1,5-
a]pyridine;
5-Methyl-2-{2-[1-(2-morpholin-4-yl-ethyl)-4-phenyl-1H-imidazol-2-yl]-ethyl}-
[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;
5,7-dimethyl-2-(2-(1-methyl-4-phenyl-1H-imidazol-2-yl)ethyl)-[1,2,4]triazolo[1,5-
a]pyridine;
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;
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244- ( 3- Fl uor o- phenyl) - 1-met hy1l- 1H i m dazol - 2-yl net hyl s
ul fanylHl, 2, 4] triazol o[ 1, 5- a] pyri di ne;
wWQ@2¢0dAksehy1- 4- phenyl- 1H i mi dazol - 2-yl sul f anyl pet/bKk)0950134
yrazol o[ 1, 5- a] pyri di ne; 81
205- Met hyl - 2- (1- net hy1- 4- phenyl - 1H i m dazol - 2-yl sul f an
yl met hyl ) -i m dazo[ 1, 2- a] pyri di ne;
G&dmethﬂl-wm ‘oieshyli4-phempt thy-Imitazoh? ddjett W pHy2 Atiagdle[1,5-
E) %r{%Hl 2,4]triazol o[ 1,5- a]pyridine;
' t hyl- 4- phenyl- 1Hi i dazol - 2-yl sul fanyl net hyl ) - 1

57pamﬁbth hensReAYIdAdMRIazol-2-yl)ethyl)-[1,2,4]tria oIo15a ridine;
25244- %Igﬁ hen1)1Z y) |¥)[ ]'Z [ t]y"

| m dazol 2y ¥
5|7sDimel &2&2 211{1]1¢U1Vhé1§1h@[11| $H lﬁ?%ﬂﬂ'ﬂrﬂbeth)’” [1.2,4]triazolo[1,5-

lLoro-im dazo[1, 2-a] pyri di n-2-yl net hyl sul fany1) -
ﬁ)y&ﬁg%ﬂp i m dazol - 1- yI am ne;

232((1-dByIny-bhénpbrrhidbidol-Diyileaa)l -2, 7ydirrestt [ $ B, 4 Jataeblof1,5-
H-| m dazol 4, 5- b] pyri di ne;

BYERINS: o- 8- net hyl - 2- (1- net hy1- 4- phenyl - 1Hi ni dazol - 2-y

Siiﬁ*niezﬂ&?? & pheny oA G S0 2 gl o
algyfiding;] - 5, 7-di met hyl [ 1, 2, 4]tr| azol o[ 1, 5-a] pyri di ne;

S BIDROY SRt AReaVL THreidazel-2-Y heyli . Aipiaratelt Spelpyrmicine;
T o
ajpyrimjidineazol o[ 1, 5- a] pyri mi di ne;

3 DinPt 6euen L syt St faged 2 e 2B inBzclort 5
a]%;yhkjmedazo[ 1 2 a] pyr| di n- 2- yI nmet hyl sul f any1) - 4- phenyl -
i'm dazol -

S- Dmmh913ﬂ9W§h9Phﬁﬂyi i deniaazop-2yyisulfaratpetiebhy| ) - i

[gk%ﬁ'%&ﬁﬁgﬁéﬁenyﬁl—kl m dazol - 2-yl met hyl sul f any1) 41

5:Methlyl-i[24 94 phchybq H}mycnazﬂjlmeyl) éﬂ@ﬁl]qarzl?di}tnlézfdld)[& 5- a]pyrldlne;
(4- Met hoxy- pheny -1H 1 m dazol met hy
2s(ar|ﬁ9ww4@h¢nufh%t'wﬂqul 2; sdwlfané(%%p/h) %Yzﬂlrﬁyﬁw&. ne;

[1,2,4]triazolo[1,5-a]pyrimidine;
5,7-Dimethyl-2-[1-(2-morpholin-4-yl-ethyl)-4-phenyl-1H-imidazol-2-
ylsulfanylmethyl]-[1,2,4]triazolo[1,5-a]pyrimidine;
5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-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-
a]pyridine;
2-[2-(1-1sopropyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-5-methyl-[1,2,4]triazolo[1,5-
a]pyridine;
1-Methyl-3-(2-{2-[2-(5-methyl-[1,2,4]triazolo[1,5-a]pyridin-2-yl)-ethyl]-4-phenyl-
imidazol-1-yl}-ethyl)-imidazolidin-2-one;
5-Methyl-2-{2-[4-phenyl-1-(3-piperidin-1-yl-propyl)-1H-imidazol-2-yl]-ethyl}-
[1,2,4]triazolo[1,5-a]pyridine;
Diisopropyl-(2-{2-[2-(5-methyl-[1,2,4]triazolo[1,5-a]pyridin-2-yl)-ethyl]-4-phenyl-
imidazol-1-yl}-ethyl)-amine;
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1- Met hyl- 2- (1- net hyl- 4- phenyl - 1Hi m dazol - 2- yl net hyl su
| fanyl) - 1H benzoi m dazol e;

wWQ2¢0dAkseHy1- 4- phenyl- 1H i mi dazol - 2-yl sul f anyl pet/bKR)09i050134

m dazo[ 1, 2- a] pyri m di ne; 82
158- Met hyl - 2- (4- phenyl - 1Hi m dazol - 2-yl sul f anyl met hyl)
-imdazo[ 1, 2- a] pyri di ne;
8£Meth©4y{2ﬁ(1on@ﬂh3é‘r42m1€)n)4-1¢-hm¢azdjl¥ ylsutfazy me2hwl)-Elu2 #itrigzolo[1,5-
iP nmet.h 5, 7-dimethyl i m dazo[ 1, 2-a] pyri m di ne;
|§r%/32 ((8-chloro-[1,2,4]triazolo[1, 5-a] pyridin-2-yl)

) 1
zoé%g 7hD1H1e Eﬂeﬂmﬂtnég!glﬂl41dg7ﬁg¢%gi1mfhﬁ? mgﬁzrfcﬂﬁmfﬁﬁgl))mephenyl

ignro LylLclh i} BaBolol-garal iy Brendic.

AR B e et

ibiyle: 242- ( 1- met hy1- 4- phenyl - 1H-i m dazol - 2-y1) - et hy
]triazol of lp

55!\4@&[\?%%[2*13{@@11;’(éﬂ?@ﬂpﬁhb‘r‘ﬂﬁ“gﬁw 2|@tlh9tfyy1]47 @h@wgr 1H i
; ?@7-,%9% %ggﬁ*)ﬂ%}dtnf[ 1,2,4]triazol o[ 1, 5-a] pyri dine;

or o- 2,4]triazol o[ 1, 5-a] pyridin-2-yl)
SFMGIimy/I -2HR g} -pheplye hy(R-pipéridindzyltethyly-H Heinigdgotd-pifethiyile;

2-(1-net hyl-4-phenyl - 1H dazol - 2-
[bgﬁﬂfyﬁiqlnfégﬂ}wrf I o[ rlre5 ya] pyfl Sme ' m dazo Y
234((§e|\t9|8§|/16% &)-lﬁphgﬂ“ 1H|Sm4|<1:i—|a§v(])llé|b£6w@§ ﬁbgjbﬁgﬁ) }éS:?gdélﬂTethyl
[VD4Roe2slobl824RTIMIDiE009/ 050134 81

%@V%rﬁ %h’ &%8 @[ﬁséﬁciézgyﬁ yjﬁﬂg’l et 8359 afiaRfor 5-

PyfidHgret hyl 2-(2-(4-phenyl - 1Hi m dazol - 2-ypet hy1) 41, 2
X triazol 051 5- al yri di ne;
5 -Dirngiyt-Byf 1-ethyl-¢ phesyh§H-imigarahr vimethvisdtaryl)- 2- y1)

15 Betobih eI BHBRRE "L T dabor- 2 ypet hy1) -5, 7- di e

517hDih4éth§’1I 2]{2¥[4€Fit@|n9[ 1 (2-pigdrigini1eylreghyl)-1H-imidazol-2- yI]-ethyI}-
(4- phenyl - 1- propyl - 1H i m dazol - 2- ype
[t 25?‘11)"'%0'9[%?15\]%&'%!(16]61 5- a] pyri di ne;

2-[2-(1-1sobutyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-5,7-dimethyl-[1,2,4]triazolo[1,5-
a]pyrimidine;
2-[2-(1-1sopropyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-5,7-dimethyl-[1,2,4]triazolo[1,5-
a]pyrimidine;
1-(2-{2-[2-(5,7-Dimethyl-[1,2,4]triazolo[1,5-a]pyrimidin-2-yl)-ethyl]-4-phenyl-
imidazol-1-yl}-ethyl)-3-methyl-imidazolidin-2-one;
(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-phenyl-1H-imidazol-2-yl]-ethyl}-
[1,2,4]triazolo[1,5-a]pyrimidine;
5,7-Dimethyl-2-[2-(4-phenyl-1-propyl-1H-imidazol-2-yl)-ethyl]-[1,2,4]triazolo[1,5-
a]pyrimidine;
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;
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105, 7- Di met hy1- 242- (4- pheny1- 1H i m dazol - 2-y1) -et hyl ] -
[1,2,4]triazolo[1, 5-a] pyrimdine;
WG 200006282t hy1- 2- (4- phenyl - 1H i mi dazol - 2- yl sul f BODRRG0WS0134
1) 41, 2,4]triazol o[ 1, 5- a] pyr@3m di ne;
5, 8-Di net hyl- 2-[ 2- (1- et hyl- 4- phenyl - 1Hi m dazol - 2-y1)
-ethyl]-[1,2,4]triazol o[ 1,5- a]pyridine;

(S)S&{Z—[Dl(ﬁrﬁtlyrlethyle[]] Mﬁh@rzgld{1|gﬁ+e]m/|rmmd+nr2nytjeatbyl] -2-pHesyl-
2,4]triazolo[1,5-a rimdine;
"%'dﬁ'é%{'hﬁbﬁﬁz’?ﬁ[? eny]l T i dgzol 2] %)Iet thI] [1,2,4
1 i
81f“é““@|’7‘838ﬁ‘%gi‘”?@‘h9nﬁ'1e"%‘ﬁ ol LS TEUT Ayt Mt hy )

[1.8,Aftrigzeteth 16[]Q¥I'221"2|$t ri azol o[ 1, 5-a] pyri mi di ne;
(R4 Jg‘z(g‘%‘ Q%&etﬁffﬂn(ﬁﬂﬁéfmh BafopmiG Y- BHerd-

mbsud)lf-aly}}lmﬁpﬁ;wzli[ﬂl 2 4] t riazol o[ 1, 5 a] pyrl m di ne;

83)‘|Lyorqh2yn@r(6h@|emyj A= @,I1enyl 1H- i?nhldagcl)l 2- yl)ethyl) [1 2 4]tr|azo1o[1 5-

W%m L.triazol o[ 1, 5-a] pyri mdine;
-1 2-(1-1sobutyl-4-phenyl -1H i m dazol -2-y1l)-ethyl]-5-m

1€RHRAB 7 - 1n4§311h|yl Eﬂz@MﬂIﬁﬁzﬂolHZS{ﬂ]]WﬂgldlmlE syl)-ethyl]-4- %h?nyl -imidazol-1-
- 1- 4 n IH-1m 2-yl t 5-

yﬁr@{ ng/i ng&] Eyoizol g[i g a] plyrl dlaf]g yh-etivl]

8JEtN?F5‘-¥H§tﬁyI(f~[i{cﬂ%ﬁétﬁyI[@- R¥Adls I%wﬂ]da"zbﬁ??l)oétﬂa f-al pyri

phenyl'i m dazol t'hyl yi i dazol
[1.3jditriazoloEt, 5-clpyrimidine;

£ N SRRER RS STRL

di
[{Déﬁitgé?%lb[ﬁéiﬂiﬂrﬁn@wﬂi p?/rglt hI 221 2,4]triazol o[ 1,

5 DB Lo 2yt - bivepy T M dads 20k 2o - QT A Heglol 1,5+
ﬁ?@ﬁgl 152825PCT/ DK2009/ 050134 82
Oxy-2-(1-met hyl- 4- phenyl- 1H i m dazol - 2-yl sul f any

7LMEM1|®X9L954&1821)442 [2-@z@ktyl-4Spheniyipy H-ihidgzol-2-yl)-ethyl]-
7-Dimethyl41, 2, 4]triazol o[ 1, 5- a] pyri m di n- 2-
[K/?ﬁétf'ﬁﬁ‘P'@[ﬂ 52?3\?/)’[)'“'@1%enyl i m dazol - 1-y1Fet hyl } - 3- net hy

e S R T T R T
[v2 Htebhylo] 1, 58] Ryrihidineazol o[ 1, 5- a] pyrl m di ne;

2R e SR GRS SR aiPs i S
[1,2,4]triazolo[1,5-a]pyrimidine;
7-Methoxy-5,8-dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-
[1,2,4]triazolo[1,5-c]pyrimidine;
5,8-Dimethyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-[1,2,4]triazolo[1,5-
c]pyrimidine;
2-{2-[4-(2-Methoxy-phenyl)-1-methyl-1H-imidazol-2-yl]-ethyl}-5,7-dimethyl-
[1,2,4]triazolo[1,5-a]pyrimidine;
{5-Methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-[1,2,4]triazolo[1,5-
a]pyrimidin-7-yl}-methanol;
8-Ethyl-5-methyl-2-[2-(1-methyl-4-phenyl-1H-imidazol-2-yl)-ethyl]-
[1,2,4]triazolo[1,5-a]pyridine, and
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5- Met hyl - 2- {2[ 4- pheny1-1-(2-pi peridin-1-yl-ethyl)-1H
m dazol - 2-yl1Fethyly 10[ 1, 2,4]triazol o[ 1, 5-a] pyri di ne;

wQ@4ebo(18bet hoxy- phenyl) - 1- net hyl- 1H i mi dazol - 2pgt/DERIVPI050134

sul fanyl]-5,7-dinmethyl[1,2, B4riazol o[ 1, 5-a] pyri m di ne

5- Et hyl - 2- (1- net hy1- 4- phenyl - 1Hi m dazol - 2-yl sul fanyl m
S5-Bimethbx2-24[2: (1i-aeth yb{41p Fenyh]1 plsnmidana: 2-yl)-ethyl]-[1,2,4]triazolo[1,5-
il55., 7-Di net hyl- 2- (1- nmet hyl- 4- phenyl - 1Hi mi dazol - 2-yl ne
fanyl) [1,2,4]triazol o[ 1, 5-a] pyri m di ne;
ahd zm@waeawcaay{a%&ép@bwa.d il 8tsitHeReot- Y1 - et hyl ) -
1H i m dazol - 2- y1Fet hyl } -
[1,2,4]triazol o[ 1, 5 a]pyr| m di ne;

2 S B -2

242- (1-1 sopropyl- 4- phenyl 1H i m dazol -2-yl)-ethyl]-5,7
-di nmeth 14124]tr|azoI015 2?(grlmdlne
hter

22,17 compmyd 8 A0DiR RY SIS bk oyithastt preyisp nfafi wse in the
r%?e(%ﬂ@en?gw'rifu?‘o réméjé’tzﬁéy&léf% dRdPdeR, atsHBESMH cdmbination

zol i
%(rﬂohé& rﬁﬁre?n@:msmmmafghnfs 4lith s zariidol®, alhpyapine diisperidone,

er h¥5| |8|'q22)(5%n¥1| | Ipr%%?)ﬁo{cl_ozapine, ziprasidone and osanetant,
%j?r%ﬂgg{ze’glb{é%r%g{laééﬁ%ﬂ/mﬁ?%ﬂ R So1¥tte i iné-PH&5 tbnsisting of
[AlzRkeidarisi disebsd, 1rr614’r&]r|{f§mcit rdesnerdja, alcoholic dementia or other drug-

3{97@% n?érﬂ %tﬁz :1 r%egﬁe(;ﬁlgf% goug@g] w{h a '(ﬁ‘gg% fontord 1o cerebral
Irdud2 - Eménth rREbYIAfY Rithl] Hﬂhtﬂ?glbﬁbldlg?ea?dd)léf 'P@'rl@lhé‘or?s disease,
y1) - ethyl ] - 4- phenyl -i m dazol - y1} - propan- 2- ol ;

200810878 RN,/ dsliyign; gxgnnestlc disorder; post- traumatlc stress

(o%oraff %?Hﬁaﬁ rg’gﬁ% 101 y|éli'§ac{amg;] airfb?cie?l %rro%ganrﬂélgg é;a'a'irgd disorder,

825&1@?#@%055 cﬂl’ebmelrfo( 24a( 1?1|B’[Bv*idéél -cif- plv&llge'h Eﬁpréésdﬁzolattentlon-
- 2- , triazolo al pyridin
SiquFlt/iLYPQE?EI'(’&Y 7dI§QE%@rhyfﬂlﬂ 298 quﬁ‘tQQoIQﬂgf'tWBa]cﬁﬁﬁ"ﬁﬁi gand the

| Jsy2nistic Qisd¥ddr & BA188%Y-from the group consisting 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 disorder, for
example bipolar | disorder, bipolar Il disorder, and cyclothymic disorder;
substance-induced psychotic disorder, for example 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. A compound of any one of claims 1 to 20 but without proviso, for use in the

treatment of a drug addiction in a mammal, including a human, such as an

alcohol, amphetamine, cocaine, or opiate addiction.



i m dazol - 1-y1} - propan- 2-ol ;
8-fluoro-2-(2-(1-nethyl-4-phenyl-1H i m dazol - 2-ypet hyl

wOQ 40925282 ri azol o[ 1, 5- a] pyri di ne; PCT/DK2009/050134
1-{242-(5,7-Di net hyl41, 2, 4] t85 azol o[ 1, 5- a] pyri m di n- 2-
yl)-ethyl]-4-phenyl -i m dazol -
10yl } - 2- et hyl - pr opan- 2- ol ;

24, 8‘\ EbmplouBd md tamy| orgnaf ¢lainnset H9I204bgmtrw'rhlycbut]pﬂoi/isbdfa)z dhe preparation

tria oI
N adhgiebimsht 15tk - % feRymet bl @ AuibAdsicien. g, gymammal,

|ﬂ10l7dm80@y|hﬁ.1ha% 45N 3e¥é3|é?{ lal&oted| P PR&tE R e cocalne o opiate
155 net h 242- (1- net hy1- 4- phenyl 1H i m dazol - 2-y1

)acbilmﬂnli[ 1,2,4]triazolo[1,5- a]pyrazine;
7- Met hoxy- 5 rret hyl - 242- (1- met hy1- 4- phenyl - 1H-i m dazol -
2-yl)-ethyl]- [1,2,4]triazol o[1, 5-c]pyrimdine;

25.7A kaapoapy ! of amyedriey bf dditng 1-toedit \ﬁrtm)chﬁrprbw%bl- fomtk@peeparation
| -2-y 1-ethy’E£ 20[124]tr|azolo[15a rimdine o
affamedicame ?qrd&eomptlﬁ‘éntﬁﬁnﬁiﬁé} ey new HS%'IVGZO"yHSYChlat”C

h d;
SR e T Bl B BRI, o oo
mansdting) ofeAlzhibimerfsl ddedbeé r hmitolrcﬁ@fbt leojgntiai, mlccbhaxhc dement|a or
foﬁgglﬁgﬁwnﬁé g%/eg]gi W‘&&lﬁ'-ﬁo[dff 1nta %gg@ lfﬁlrﬁ%\/‘ltﬂ] %?rza%rémalytumors or
Zerddrdi trduie, M?rﬁ’tﬁ? %)é%écét‘e@e\fvm{]l-'ldﬁf‘ Hg‘f@rﬁj§70?§ea%eyé|’: Phrkinson's
hyl }-5, 7-di met hyl 2 triazolo 5-alpyri m di ne;

{diseasehydr- AUISfalatest Hiameﬂmml@numt—rameﬁmodlsamgex) pestitraumatic
30a] pyrim.din.7-

yI -[1,,2,4]tri az 5- 1 py; t hanal ., .
idashy PSBIR, 13 SETAIaT T - HEBN e scrte! oSt e reading
Wisoraehykathdrdafesd Hisord@erol gl 4, cﬁs&h@b’rdf difiteen aRXPresdfn; attention-
2009/ 152825PCT/ DK2009/ 050134 8
deficit/hyperactivity disorder; and age related cognitive decline, and the
psychiatric disorder is selected from the group consisting 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 disorder, for
example bipolar | disorder, bipolar Il disorder, and cyclothymic disorder;
substance-induced psychotic disorder, for example 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.

26. A compound for the preparation of a medicament for use in the treatment
according to claim 25 wherein the treatment of psychiatric disorders comprises
co-administration of a neuroleptic agent such as sertindole, olanzapine,
risperidone, quetiapine, aripiprazole, haloperidol, clozapine, ziprasidone and

osanetant.

27. A method of treating a subject suffering from a neurodegenerative or psychiatric

disorder, wherein the neurodegenerative disorder is selected from the group
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28.%)@986 lor2Rea g T A LIBRAR/ RFREAG o2 d

5, 8- Di net hoxy- 2-[ 2- (1- net hyl - 4- phenyl - 1H-i m dazol - 2-y1
)-ethyl]-[1,2,4]triazol o[1,5- a]pyridine and

w@bawmsaseut i cal |y acceptabl e acid addition sal PGT/DK2009/050134

t hereof. 521. A conpound of &ny one of clains 1 to 20
as a nedi canent. 22. A conpound of any one of clains 1
to 20 but wi thout proviso, for use in the treatnent of
aonsistiod eafeAlzhaetmers disepsgc iudii-imfarcticemeardia, addahodic afementia or

i N, conbi nation wth one pr re neur.ol epti.c agents .

e RUE el Heterda P aSreyalsthutiB, Migtanial tumors or
HeebbrP tra@maArddth 8tz abSociBRIAORER | HightingtdPE &iddie or Parkinson's
zi prasi done and osanetant, wherein the _
rrisgasge UnBRYrelatatl demestiaj slelidumc earngstiondisarlegr papt-traumatic

RIS B, o RAE ki, °5 Peg i<} 2l axpmele reading
disErabr, amatiemeatids dRos@sr ajresl diédridet f nagttdm iexbrdgsian; Sattention-
or cerebral traumm, denentia associated with

HiadicithyPsrRclividy sé@@_éd%'ﬁ ?QFkiﬁ@oW'@tegi sC_&Q@S@Ve 19echpe, and the
: J&hen ; i e . - :

BsyPniERE RS TR Beigiohon 8 qBpoRbSpicnl Efizoghrenia, for
| ee@ammple gofdtheo peemoid, odisergeminesd, r ezddionis, dirstiffelentiated, or residual
mat henmat.i cs disorder, or a djsorder. of witten

dXBF oSoT gRPTIENTTBFT YatIarc e ﬁyag?qwﬁ fhsoyaefi SloF qarample of the
%Eiué@ﬁalrt?bétcﬁ%é%gjr $sife | dBusiBRS &iB6dePY BRI diSorder, for
disorder is selecte rom the group consisting of
ss@impehbipoilar, |f disorddr, ekipofsre llofdisdrdeparadoicyclothymic disorder,

di sorgani.zed atatoni c, undi fferentiated,,or. resi dual
SHBSIENCRHNBee BRYGho dis A BPH ot SXERPIS P aRsis yadced by alconol,
dHriphétaminé or caxmé e edcdifg drhMsdiRsREnst Y RhABntshe opioids, or
depressive type; delusional disorder; bipolar _ _
dihspcyeliding;qrereqnpatily disergen efrthe parsoeiddype;barsbparsonplity disorder

S8k SEnieof Bop e fiod kAP REs ABRNERIRG AL FEGte amount

ajlfcplompourl afmgrebasi deimscanodd, slo®oiim&ombination with one or
hal | uci nogens, inhal ants, opi.oids, or phencyclidine; o
pBPEORRYTOISPLIg agpie sugh atshie"B%‘MﬁoP@”tZ?B'é‘ﬁ sigperidone, quetiapine,
 t Ve disgr dar e schizo y _

REEaRR0le IndlopfAs oadrife s APragdnt 1Ba praritant but withou
proviseo, for use in the 30treatnent of a drug
addiction in a mamal, including a human, such as an
al cohol , anphetam ne, cocai ne, or opiate addiction.

rdy GRIARABAC R example an

y one of claims 1 to 20 but W thout proviso, for the

@leghl aamphetdmimerwdcemesar dpiateuaddiction,him armatmealt including a

f a drug. addigtion in_.a manal. . including a humn

ar WHicRefinst Cormpper AnIHBStrRG,{ch M sukigeal amount of 2
%Mﬁ[ﬁddrﬂfbf forAbla I%W@Wde@ﬁn@ﬂbh@@@di@ﬁorﬂ' aims 1to
20 but without proviso, for the preparation of a

medi canent for use in the treatnent of a

20, K A SRR E= e SR Y selfeR, fon gmele an

ceshall anghetarAingh eloarines oiti gstateeaddigtion,- inndamhammal, including a

denmentia, al coholjc denentia aor, 10 other drug-related

deresn.i whichemeiadh camppee s @EmiInistatingntor gaidastitiect: @nsineount of a
At R i with

Ao St o A T BV I A EPOE AR 2 or

Al DS-rel ated denentia; delirium amestic disorder;

post-traumatic stress disorder; nental retardation; a

| earni ng di sorder, for exanple reading disorder

mat hemati cs di sorder, or a disorder of witten

expression; attention- 15 deficit/hyperactivity

di sorder; and age-rel ated cognitive decline, and the

psychiatric disorder is selected fromthe group

consi sting of schizophrenia, for exanple of the

par anoi d, di sorgani zed, catatonic, undifferentiated,

or residual type; schizophreniform disorder;

L O o o o o o a1



26. A conpound for the preparation of a nedi canent for
use in the treatnent according to claim?25 wherein the
wo eaatismet of psychiatric di sorders conprises PCT/DK2009/050134
co-adm ni stration of a neurd7ptic agent such as
sertindol e, ol anzapi ne, risperidone, quetiapine,
ari pi prazol e, hal operidol, clozapine, ziprasidone and
30.30pharmséacaiitical ¥O@NRPOBBIOL X2BRTRTTY Metmjeﬂﬁcals,ﬂefw:tive amount of a

consi st i of Al zhejpner's diseas infarc
Gerang S Ao Bt Bl 5 28 B Bithiil prpici ang one or more

Hiabéutlﬁmbétaf!ﬁé eairi€diNehts 4t éﬁﬁb@ﬂtsa' tunors

or cerebral frauma, denmentia associated wth

Hunti ngton's di sease or Parkinson's di sease, or

Al DS-rel ated denentia; delirium ammestic disorder;

post-traumatic 5 stress disorder; nental retardation;

a |l earning disorder, for exanple readi ng disorder

mat hemat i cs di sorder, or a disorder of witten

expression; attentiondeficit/hyperactivity disorder;

and age-rel ated cognitive decline, and the psychiatric

di sorder is selected fromthe group consisting of

schi zophreni a, for exanple of the paranoid,

di sorgani zed, catatonic, undifferentiated, or residua

10 type; schizophreniform di sorder; schizoaffective

di sorder, for exanple of the delusional type or the

depressive type; delusional disorder; bipolar

di sorder, for exanple bipolar | disorder, bipolar II

di sorder, and cycl othym c disorder; substance-induced

psychotic disorder, for exanple psychosis induced by

al cohol , anphetam ne, cannabi s, cocai ne,

hal | uci nogens, inhalants, opioids, or 15

phencycli di ne; personality disorder of the paranoid

type; and personality disorder of the schizoid type;

whi ch nmet hod conprises adm nistering an effective

anmount of a conpound of any one clains 1 to 20, al one

or in conbination with one or nore neurol eptic agents

such as sertindol e, ol anzapi ne, risperidone,

quet i api ne, ari pi prazol e, hal operidol, clozapine,

zi prasi done and osanetant, but w thout 20proviso. 28.

A nmethod of treating a subject suffering froma drug

addi ction, for exanple an al cohol, anphetamn ne,

cocai ne, or opiate addiction, in a manmal, including a

human, whi ch nmethod conprises admnistering to said

subj ect an anmount of a 25conpound of fornula I

effective in treating drug addiction. 29. A nethod of

treating a subject suffering froma drug addiction,

for exanple an al cohol, anphetam ne, cocaine, or

opi ate addiction, in a manmal, including a human,

whi ch net hod conprises admnistering to said subject

an amount of a 30conpound of forrmula | effective in

i nhi biting PDELIOA. WO 2009/ 152825PCT/ DK2009/ 050134 87

30. A pharnaceutical conposition conprising a

therapeutically effective anmount of a conmpound of any

one of claims 1 to 20 but w thout proviso, and one or

nore pharnmaceutically acceptable carriers, diluents

and exci pi ents.



