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present invention relates to a new heterocyclic
conmpounds, to pharmaceutical 5 conpositions containing
t he conpounds and to the use of the conpounds in
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preparation thereof. Qutamate is the major excitatory
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béﬁgérﬁ‘ €as). Cﬂﬁt%@ﬁﬁ}rgducé{? 1té ¥@ddtOh Gbﬁltrﬁﬁehif@ls'w Hifdigeto and

mamal I an ‘'neurons elicits one or nore of

f tietebyiantivatiag soh s@ﬁaoea@qempas i[hasegrCaphes bﬁ‘{ﬂ b%%@l@d into two
: %I%“[ acgag%ul e E’Jb%?;BElu Ir%ﬂ? ettéb%ﬁopl(c g ItaJBth EQJ%?)IISC’ based on the

1ar ease; vation
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cyclic guanosine nonophosphate (cGW); activation o

ph@sfpm VapipseofAntradetivies agrond msmm&tems golkxyyigg the binding of
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pes, terned hrou n3d uR8, have been
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Pharmacol. Sci. 14:13 (1993), Schoepp, Neurochem. Int. 24:439 (1994), Pin et al.,
Neuropharmacology 34:1 (1995), Bordi and Ugolini, Prog. Neurobiol. 59:55 (1999).
Eight distinct mGIuR subtypes, termed mGIuR1 through mGluR8, have been
identified by molecular cloning. Nakanishi, Neuron 13:1031 (1994), Pin et al.,
Neuropharmacology 34:1 (1995), Knopfel et al., J. Med. Chem. 38:1417 (1995).

Further receptor diversity occurs via expression of alternatively spliced forms of
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WO 2005/ 080397 PCT/ US2005/ 005218 certain nG uR
subtypes. Pin et al., PNAS 89:10331 (1992), M nakam

WQEO0§08039BBRC  199: 1136 (1994), Joly et al., JPCI/US2005/005218

Neur osci . 15:3970 (1995). Metabotropic gl utanmate
receptor subtypes may be subdivided into three groups,
Goup I, Goup Il, and Goup Il nmEluRs, based on
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arrate rece ors have been | I cat
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Acti vatj on md uRs has been sho to, be

PRSP RIS P ORSGECH LA GG L e SR Bosks
%gn&qﬂ‘lﬁzpﬁ'zb&ﬁr&ﬁ Oyt @o92), Qgcﬂfe?? SNéwociﬁﬂﬁ (st 243313@(1 994), Pin et
Nature 363: 347 (1993), Bortolotto et al Nat u

368 NewOPRE Marolay 34ANRSp{Walkins ecal 4 Trfe@d%lé@r(nfgd4§cz 15:33
ﬁ%et at, Cell 79:377 (1994). Arole for nGEuR
ation in nociception and anal gesia al so has been

ddebstidpad gittanvid teeeptes haad beehdemphbﬁpd)m a BumiBFdf normal
1 223 (199

1993 Bar di d B R
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¥5t368:

ctbpmlwprm‘iﬂshlrzoala 3 371 Berealetio eisiin é@Wé 3 68:740
E‘ﬁ?‘ba& B af etzg) ?égéf@@%j‘ %C?QLJQC@WQ@WI Yo, A role for
GACGIYR hctiifﬁfiom Iﬂﬁdctﬂeptﬁdn drdeanepstin lalsbdms Been demonstrated Meller et
al., Neuroréport 4: 879 (1993), Bordi and Ugolini, Brain Res. 871:223 (1999). In
addition, mGluR activation has been suggested to play a modulatory role in a variety
of other normal processes including synaptic transmission, neuronal development,
apoptotic neuronal death, synaptic plasticity, spatial learning, olfactory memory,

central control of cardiac activity, waking, motor control and control of the vestibulo-
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38:1417 (1995). Further, G oup | mnetabotropic
gl utamat e receptors have been suggested to play roles
in a variety of acute and chroni c pat hophysi ol ogi cal
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"refl ux". Gastro-esophageal reflux disease (GERD)
| s t he nost pr eval ent upper gastrointestinal 30 tract
di(bsﬁs»ente@;inalghsm}dhm macot herapy ai ns at reducing

B Lt B AE P B B e D

beeskegduence, ﬂu1d from the stomach can pass into the esophagus since the

mechanical barrier is temporarily lost at such times, an event hereinafter referred to as
“reflux”. .

Gastro-esophageal reflux disease (GERD) is the most prevalent upper gastrointestinal
tract disease. Current pharmacotherapy aims at reducing gastric acid secretion, or at

neutralizing acid in the esophagus. The major mechanism behind reflux has been
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on a hypotonie | ower esophageal sphincter. However,

W 2005/08¢48F | oway & Dent (1990) Gastroenterol. CPCTUSNO5/005218

Amer. 19, pp. 517-535, has shown that nost refl ux
epi sodes occur during transient |ower esophageal
sphincter relaxations (TLESRs), i.e. relaxations not
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BLE38 M refl 56 oBE dﬁﬁﬁ% whndiQft I&p& és@;fﬂa%bél‘sﬁﬁﬁnct@f
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Pena?l ni, Bl ackshaw,

7 fmsaeéﬁ Weéﬁé?pl@g% RRRBEFT @Bﬁ?ﬁ@%ﬁﬁg#’a&%ﬁ g 1ot roatment
3 %%%Bﬁ{ggkﬁqx%&g&soﬁer (R p10. The term "refl ux"
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IHERTREE I Sy T

def ) Deﬁk A ﬂ] 995@ OT/dmsies: lowk dfwoylmgebhﬁﬂtmraie'elax&fao%
Snout A. J. 2000; Di agnosis of reflux disease.
BEgsTrpergrel %yél()rgn Gastroenterol. 14, pp. 759-774. The

%Y&D]Qbﬂﬂ' cal and pat hophysi ol ogi cal significance of
uR agonl sts and 20 antagoni sts that display a hig

gkt Ueflyx T herein definedlos fipidstom sk stempely bajng #Hde Gmpﬂnto

SR AL e R B Bl S SR G R sl kR

AGEA4/EP ABIBR 00 Sk Bo- eWYréﬂﬁx’HﬂEakd\l\ﬂ&hﬁNeﬁh@i in accordance
present_invention relates co of f
pithymgengaergarndenydyf. /;(,,&gozc pé } 3 M. ;;(Bé)éfj ngfzggos.zs dzsease
Bailliére’s Clin. Gastroenterol. 14, pp. 759-774.

The physiological and pathophysiological significance of mGIuR agonists and
antagonists that display a high selectivity for mGluR subtypes, particularly the Group

I receptor subtype, warrant a continued need for new agonists and antagonists.
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\' X NIn Formula I, X1, X2, X3, X4, and X5 are
i ndependently selected fromthe group 5 consisting of

WO 200836803 O, and S, wherein at | east one of XCT/062005/005218

X3, X4, and X5 is not N, X6 is selected fromthe
group consisting of a bond and CR5R6; X7 is CR5 or N
X8 is selected fromthe group consisting of a bond,

CR5R6, NRS, 0, S, sERMVAARY SPTHEXSVENTRNor N, and
X10 is selected fromthe group conS| ting of a bond,

CRsrgesent oReEZel agps tescogperngs ol rmlaks sel ected from
the group consistjing of hydroxy, haI o, nitro,

Cl1. 6al kyl hal o, 6al kyl hal o, Cl. 6al kyl,

OClL. 6al kyl, C2_ enyl, OC2_5al kenyl, C2_6al kynyl,
oCc2_  6al kynyl bal ky]2C3 6cycl oY kyI

OCo. Sal kyl C3. 64y

5 PNGogal kytaryl
6al kyl aryl, CHO, CO)F% CO R%, é QO CN) CRS,
G _sal kyl ORS, OC2l,  GalXAORS, yl (CO) &,
od _6al kyl (CO) R5," C0. 6al kyl coeRskfm_eal kylCO2R5, 15
Q0. 6al kyl cyano, OC2. 6al kyl cyano, I k¥J,FNR5R6,

OC2. 6al kyl NR5R6, Cl. 6al kyl (CO)
OCL. 6al kyl (CO) NRSR6, C0_6al kyl NRS(CO) R6, OC2.

6 th R, €O X8 ,X3%@@HE§PI NRSOESINRERBs 1408 dabrie YheSRBup
PRy PEGoRS’, Y60, IS et eaghoms of X &2 RIS and X i

C@étgx‘g,l kﬁf% %g%l?gﬁg%om%g bR BRI and CR'R®; X is CR® or N

Bt MekeﬁwFfﬁinsm)mmnsmg bt RS M6 SO, and S0
R5

e

r((cugﬁég)znt)gspami ons independently sel ected fro_m t he

18] Lot kaomncontio ShKEOR, 5. HEp, poepaFaR, OC:

RS RS SRS f%&%td;%am&gwmepgmeipl Blloynyl, 0C;.

gen, nitr

K%Lshﬁib’ms 6@ ol Gl y D Co- @Kyl GatckgloplkyR Cﬁadllk}élﬁwl OCo-

A AT M R e

yCD@u@@:@)Rélcw @all@ICO)R%U(%ygblay}ﬁOzR OC. 5a1ky1002R5
OCo- 6al kyI ar (CO.R5 Ccﬂ\]%g 6
OCeglkrisyangy 502@&*}%93 @82418& PérzalkyINR'R”, Cy.

o@@%@%ﬁ@ RO @Y&@W@?ﬁw@%ﬁ@@? Xl

CealBRNE) (RRIECo-BUY ISRAAIRIRRR F%;saIEVIS@aJ RO} (OO IRREI,
iS850 MR o)Re; 5 L SR URBiky1s0,RS, ¢
calkyl(SONRRE, 0C,alkyl(SO)NR’RE, Co.6alkyINR*(SO2)R®, OC,.
salkyINR3(SO)R®, Co.calkyINR3(SO,)NRR®, OCy.6alkyINR*(SO,)NR’R®,
(CONR’RS, O(CO)NR’R®, NR®OR®, Cy.¢alkyINR*(CO)OR®, OC,.
5a1ky1NR5(CO)OR6, SO3R’ and a 5- or 6-membered ring containing atoms
independently selected from the group consisting of C, N, O and S, wherein said ring
may be substituted by one or more A, as defined below.
R? is selected from the group consisting of hydrogen, hydroxy, halo, nitro, C;-
galkylhalo, OC).galkylhalo, Ci.salkyl, OCi.¢alkyl, Ca.salkenyl, OCy.galkenyl, Co.
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OC2. 6al kyl NR5( CO) R6, Co- 6al ky1NR5( CO) NR5R6,
Co_6al kyl SR5, 0C2. 6al ky1SR5, Co. 6al kyl ( SO) R5,

WOEPIBWORY| (SO R5, Co- 6al kyl SC2. R5, OC2. 6al ky 1B0RE52005/005218

Co- 6al kyl ( S02) NRSRS,
0C2- 6al kyl ( SO2) NRSR6, Co. 6al kyl NR5( SO2) R6, OC2.
6al ky| NR5(802) R6, Co- 6al kyl NR5( SC2) NR5RS,

i e 50,20 BRI 3. sdﬂldmmmkﬂmgmﬁl Co-
s%gnﬁ%&@wﬁ&m YR SAUCHIE, bIEkIRR: o
ﬁaﬂkgmﬁ e, NIKSRIEECE £ ngu@o)kh Ol @n@m@)ﬁﬁ s@d éaﬂcy!l‘foz@s

erelrn sal rmn subst I}

S, ted
G0 ook PR ol sraosoC %wimng,e@mlmma@ RE 00,

N R Y P AR S SRR, S AR GOR”

rwz PANRSCO)RE &t ebncynﬂe%@mm%c&eauaasm cxé%eemmk , Co.
SRR DA ol 6
6a| kyny%@ 6a| &Qﬁ%@m NR"(RZE(Q%MWM (SOBR, 0C,

OB oyl RO B B4 A1 g NRHE, PR,
RSN '&é&@& R OR e SRR s
Q@ky@méﬂoooaff&oamnaalswﬂmermmm@mﬁ@mms
@ég%%h%ly&%g%df%nz bg%:r%iﬂ C&?t%@% %l(l)( %%y § Rﬁérem said ring

@é"sﬁfﬁéh(u@@ r nfdRe B2l kyl NR5( CO) R6, 0C2.
Céz YINR5( 00 RS, Co- 6al ky INRS( CO) NRSRS, 0. 6al ky SRS,

|6sp@nb@9d ripE cERARIPE ERO)HEderRndgEly g@;gc(eg@% the
g%ﬁﬁ?ﬁ%%@%gg %% a%ﬁ'é‘%%ﬁd Jgﬁg may be substituted by one or

uream kyl (S02) NR5R6, Co. 6al kyl NR5( S02) R6, OC2-

i(séé e%;%%@% %gg Ssee kﬁ@;&%ﬁ% 932 S farregliyThalo, OC,.
S'%ﬁ%}ﬂ@al sﬁ%kﬁ@g&m%ken%czmﬂﬂ NESLEOHOR® C2

nbered ri ng contal ni ng atons

i sdlopeh &‘em@1ky1Cse¢3@&a§@1,fQ%acnaﬂ<ﬁ&gsml®albdn§o @ﬂkﬁgybﬁ%

oﬁlﬂlﬁ@ﬁnﬁo ARG DB R QRS b AR,

%m(y%F&Q eamtglﬁﬁepmse o, yalk el GOIRTG CheadkylCHeRY r(m‘,hpgalkyICO,st,
nsi | en,
m?aéfwa%& (TP T : %’r%ﬁb@@a/ﬁﬁs@f 5 of

]12@(]@@ R §
C%qjk}qal halg Blee )NINR o éal 1Nlﬁ@d:gi)fgal ken 5
oadd )|R @an]kleR ((%O)N'RR Co- gal 1¥yISR 0C,. 5alky15yR Co.

. alkyl(SO)R®, OCy.calkyl(SO)R®, Co.¢alkylSO,R®, OCs.6alkylSO,R’, Cy.

salkyl(SO.NRR®, 0C,alkyl(SO2)NRR,Co.alkyINR* (SO)RE, OC,.
6alkyINR(SO2)R®, Co.6alkyINR (SO,)NRR®, OC;.6alkyINR’(SO2)NR’R®,
(COYNRRS, O(CONR’RS, NR*ORS, CyalkyINR*(CO)ORS, OC;.
calkyINR*(CO)OR®, SO;R® and a 5- or 6-membered ring containing atoms
independently selected from the group consisting of C, N, O and S, wherein said ring

may be substituted by one or more A.



5 6al kynyl, OC2. 6al kynyl, C0. 6al kylC3. 6¢cycl oal kyl ,
OCo_6al ky1C3 6cycl oal kyl, Co. 6al kyl aryl,
WK aryl , CHO, (CO)R5, O(CO) R5, O CO) ORBGT/US2005/005218
ACNORS, C1 6al kyl OR5, (OC2, _6al kyl OR5,
Cl- 6al kyl (COR5, OCt-6allcyl (COR5, C0.6al kyl CO2R5,
OC1. 6al kyl CO2R5, Co_6al | cyl cyano, OC2. 6al kyl cyano,

@0.8aRe kR %ﬂd@@&  sel B adoNBRRBouCdor tiky bf BRIDRERE);.
oc1 6a| kyl R8, Co. 6al kyl NR5(CO) R8, 10

BR%YE co 6al kyl NR5( CO) N R5RS,
%“Q% PRy Hesto Qe s p U ronc b R o2 i,
wkylhﬁ]@L D@dsz(lg_@lmdNRSRgﬂkyl OC.¢alkyl, Cy.salkenyl, OC2 salkenyl, C,.

R Sy R SRR, AL NS00 B, G, o

QRIEyRa kg CNEBK30), NFI—S(RBGCO)R@Q))WBS O@OORREREN)OR?, C;.

Qﬁifié@%a eIAT AT aéﬁg%ﬁgl eﬁa&&% (B,
f
][55@ &ﬂﬁ@@ﬂg}ﬂ%/\/ar LS%F @@%ﬂﬁ‘ﬁcﬁh@@o i&%@wﬁﬁRm)@ C 8
salky R R s P el kybiC QMR RAQAL By CRONER TR, 60.ck AR (COR®,
A A IR ERR AR S S RS Gl RS, 00y callyISR®, Co
SO o0 diotSomy ol X egOSE K,
I, DI 8

fsauwxépzwﬁs"&f OBk RS el oshey Bhen

ﬂcgu %DW' c&éaﬂmﬁmcg@gbr % ﬁmcwmadﬁkégmwm%f

or us nt nent .of ‘'md URS recept or

d?(ﬁﬁ)b@t B I‘&Rd)RoCo sﬁé,]éleR (CRQReOCent of

neﬁvﬁ%ﬁ‘%@{) SO 25 g BY Sl b i SRRy oy
Slhdéﬂenaexftlyfsbfeefed&&me te g@bug dstemstmgaf CoN, Ohedds.i s

provi ded, t he compound of formula I for use in
t i nlse%ﬂega%tlolrf} for the treatnent of nGLURS

& Rér ﬁg?dt 8l intUrRieh 4RESis ﬁé‘ﬂd@@ﬁh&ﬁ@céu‘h@ﬁté&@bsﬁﬁns

neur ol ogi ¢ |sorders sychiratri c di sorders,
g@;smnrtsmgt acibeiapalticdlly oFfdevs agnetinpefl scapipamnd et formpylaland a

f
TR
nﬁ%ﬁ a@ﬁrﬂ’fee agfecpofite irvamioi théeris ploeided @gfharmicentical composition
R e e R B S EE
‘ | ntg\@k’%gg%gp&%g 9%d ?&fﬂsyﬁz@lggﬁlegﬂﬁ%%gf nENEIBERhVEsdra8d, psychiatric

e and thé resulting obesity and conplications
adisoderag gadtrointestingli disprdarnandppimdisomisect of the

pﬁ’esg@r ) B%rh e%e?ct'o% ﬂperBVénQ%g G p%'? ed B5 c'égl%ound of formula I

for use in therapy, especially for the treatment of mGIuRS receptor mediated
disorders, and for the treatment of neurological disorders, psychiatric disorders,
gastrointestinal disorders and pain disorders.

A further aspect of the invention is the use of a compound according to formula I for
the manufacture of a medicament for the treatment or prevention of obesity and

obesity related conditions, as well as treating eating disorders by inhibition of
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conmpounds of fornula | and the internediates used in
t he pregarati on thereof. 5 These and ot her aspects of
¥nt invention are described in great ePCO®SA105/005218

herein bel ow. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS The object of the present invention is to
provi de conpounds exhibiting an activity at
reetednt foql ntalk ahdtrtresul thpagbesitsardi@mRehtiomspaciadd y
gg the nd uRS receptors. 10 Listed bel ow are

$PWI%Ri ons of various terms used in the specification
AAAn6thad d8pedt OF 11RABEIHIBE HACisRESEE protdésdit foPthe Préfarith of
avoi dance of doubt it is to be understood that where
i qontpeisdsseideiniyle & andihe Antergradipies ued imibe Prepgrasipn thereof.
ff(}%gsg 'alﬂpcﬁfqglr a%ggq@c (')fncﬁg p_reserﬁ %Neﬂﬁ&l &%fdééc‘i‘i%@% Y ?xea@f detail herein

ef i hed "above' sald group enconpasses the first
dmtaw.r i ng and broadest definition as well as 15 each '
and all of the other definitions for that group. For

s SRERR D Brsh PO O g e F ohRten TS

having 1, 2, 3,4, 5 or 6 carbon atoms. Similarly
'Te éhjedia s pResef ibedntiog ivisprondss ognfqunds extiibinganlaotivity at

atons In ,the case where a cript. is the integer 0O
(PEBYTIAR GBS ToGeRARS éw_qiﬁgsgs?fsg%?%%f fgézﬁlcﬁ%ﬁg fegeptors.

| Ndica 3RS 4B AbAitiBEn IS OHP oL SteARSSIRY in tHR sbBdification and claims to
speci fication, unless stated otherwi se, the term

" ddskybe the prlserddsveption strai ght  and branched chain
ot SRR I Mo Byel R kel sifion.
Sgioup W quatiﬁétllb%c/ fhereipbn;]’m)dbﬁnéd-’ ﬁdaﬁilydd, he:lemlmfbmf pr hlebned

ntyl, ,hn-nex or I-nexylL, t-nexyl. e term. ..
sk feid] eER Proompagseg B et rosgesidstipigion as well as

MBich¥hd af bPHe otikr RESRRbnOfor ithaP%;x%Q}é.'; In this |
specification, unless stated ofherwi se, the term

" Bguthoavdigdnte péfleubs ittis tealpe unsiprstapdahatyn Supsnercifipatien ‘Cirs’ means
saturated cycl.ic.h carben_ i S te

B8 b Ry og 1 ) SR rebof PRy SEl T elfhes  carbon
cyeup bevihy I, 2,ay Gloatexnygkonas cycl oheptyl . 8 WO

2005/ 080397 PCT/ .US20Q5/.005218 n i s specifi.cation ,
ubl @g §aseraieERe SHRTEHRY1S e mfﬁ%ertoedZ?HOS ﬂwe toryf hthedibsoript

bfetfagﬂdﬁék&hﬁatt@é%%ﬁﬁﬁ%e&tal koxy groups. CI-3al koxy
may be, but 1s not Iimted to methoxy, ethox

nimpthisppssification, prlegseiajed atherwitesthe jeret talledt mﬁideah@téﬁaight
SLRT G A8 et bRl SdThaPBE Bt ARAOPEmAS B HEAYE dity1, n-

sat'urate
propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl, n-pentyl, i-pentyl, t-pentyl, neo-

pentyl, n-hexyl or i-hexyl, t-hexyl. The term Cl-gaﬂcyl'has 1 to 3 carbon atoms and
may be methyl, ethyl, n-propyl or i-propyl.

In this specification, unless stated otherwise, the term “cycloalkyl” refers to an
optionally substituted, saturated cyclic hydrocarbon ring system. The term “Cs.
scycloalkyl” may be cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.
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In this specification, unless stated otherw se, the
term "hal 0" and "hal ogen" may be fluoro, chloro,

WEY 280810883971 odo. In this specification, unless BCaAUS05/005218

ot herwi se, the term "al kyl hal 0" neans an al kyl group
as defined above, which is substitut ed with halo as
descri bed above. The term 10 "d -6al kyl hal 0" nmay

IR ¢hiY eocifiatioh, SRl sthietiotiRgwise, the moramda%* includes both straight

di f I uor onet hyl, trlfluoronethyl fl uoroe

mrbraa»@h%&lhw FPURT Snopkepymay padut i nat: h@xged to methoxy, ethOXY=
%}%%&”ﬁ nclude but is not limted to
| “fl uoromet hoxy, trifluoronethoxy, -

fTh dlois smchﬁoayxomnnﬂhsﬁ btad odtdraisy, the tertfbond’peey be eatfumated or
unl ess stated otherw se, the term"al kenyl" incl udes

%”?f‘?’i.\l?od’ﬁt 15 and branched chain al kenyl groups.
Thehik @pmﬁ@aoﬁ alokep yiated ol ise] Be asimattHsRITEnd $helogen” may be
having 2 to 6 carbon atons and one or two doubl e

8iae, chipie, frespoweiodut is not linited to vinyl,

qh't%ﬁ% ’Sp&ﬁf’?&%@ﬂl Li.nléss Q‘Lra%ﬂ%érw s@ r&#ﬂ “glikc l@nﬁﬁle?]ns an alkyl

tenyl, T- penteny exenyl
sgreup i cﬂnﬁned abovenivesh 1sslﬁisehht®im helsas dedvsibedatmve. The term

| udes . b h d..br apched
HRbnelanrevgraue Pundet Brites B RDRm L ARG Ramatyl
axlﬁabﬁ%ﬂ@tl Offoro@R@l, @ifleoVetHyVor bﬂotrmpmﬂw ntke teBAGEOTY
be, but is not limted to ethynyl

ballsyHiplo” maspinelpdgy but et fimjted to pr i g%@uﬁmﬁﬁlw
I tated the t
ﬁﬂhPfo%é{f&%hh&é&éh@%&b&{ﬁlﬁﬁ o@%hBﬁ%W se state e term

ary to an tiona bstituted nonocyclic
oTln thls Gp@dlﬂmthydmrdwrstamd qth@rg/my'éméwmc‘éahkwﬁ mglué&s both straight

e Rt SRS T D oo iRl RERIP IS ARy group
rﬂ@d@fﬁlﬁé’ﬁ/ to 6 darBerBatémk @hd ahy 6 owadvibleonds, raﬂ& hna@fﬂﬁ but is not

i ndenyl ., In this specification, unles
ofime @ényls P&y Lt PRRRY h dDEPRSAY Y Dutengh & gfetl %rﬁtyl pentenyl, i-

3[%;“ %&g tituted nonocyclic or bicyclic

aturate ng system containing at |east one
hhztthlscsgemﬁcm@hemﬂm statefiepberdass; the temmofallynyd’ iocluges both siraight
Ex |l es of, 30 s heteroary e, ;but,.are

[ e e DA BIRBHERO T ORI Sy gl § carbon atoms
f aicdne orByb ALY bonds! arazaby be, Buﬁisdﬂi thited t@é(tasimﬁ,zﬁoydtrgyl

oxazol yl, isoxazol yf_ pyrazol yl, 9 WO 2005/ 080397
PevtyudobbEy B0 anty iyl mpslaiz/aylcﬁ@g|hexwézo| onyl ,

L fﬁ?s%h’?@i’ihat o'hﬁfrﬁéé%@éh}éﬂ'w@@gt qeﬁ e A% ©h¥1” refers to an optionally

benzoi azol , enzooxazo
t mhsawyﬂsﬂrmomocaqliﬂ Qrplycryctiy [hydrocarbon ring system contammg at least one
az ol o rim,di

GRS PromislF Pagrirar et bR Yot Fhihitorpr #81Y e pheny,
I mﬂﬂ@@pm Bdyiktral®fa@@bRipyt, mdivyn and ﬁﬂdéﬂ;ﬂ] opyr i dyI

ridyl, im dazopyridazj n¥1 oxazol opyri dazi nyl
thls specification, unless stated otherwise, the term “heteroaryl” r

refers to an
optionally substituted monocyclic or bicyclic unsaturated, ring system containing at
least one heteroatom selected independently from N, O or S. Examples of
“heteroaryl” may be, but are not limited to thiophene, thienyl, pyridyl, thiazolyl, furyl,

pyrrolyl, triazolyl, imidazolyl, oxadiazolyl, oxazolyl, isoxazolyl, pyrazolyl,
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5 thiazol opyridazinyl and purinyl. In this
specification, unless stated otherw se, the term

WOR088391 ", "al kyl heteroaryl " and "al kyl cyBCDaKY005/005218

refer to a substituent that is attached via the
al kyl group to an aryl, heteroaryl and cycl oal kyl
group. In this specification, unless stated otherw se,

‘hhtﬁlakéibﬂl betze1ey eligalda, tetmb@n and thi@liazolfd, benzoimidazolyl,
opti ona

bstituted, sat d | hvad
St oSl
t
et e?%éﬁg?% ﬁaom Iﬁ{:@%& Mﬁlﬂlr@mldazop%yndyl

I's not lim
yazmmdldurh thlamlvmwlr @fmd:dnlmlti@quanslmmlhm@pm@pﬁndazmyl

r|d| azin nmor phol i ne, thi onorphol i ne,
? }%glﬁﬁiaﬁu%‘rpwgy ahydrot hiopyran. 15 In this

gﬂﬁﬁﬁ%pe@ﬁgdaﬁﬂn Lﬂl[ﬂsﬁﬁsteéb&teﬁdlse,tthetmg‘elﬁytwyl’ﬁ‘fmﬂﬁetemaryl »
menbered ring. containin in
gafe élkélquﬂp@l}fy% refgr tga égbs ‘g%gf iatiac %g?l ‘&e @ﬁ(g}] group to an
h leﬁé%érogﬁ'{z?taﬁ&cﬁlélﬂ?y as carbocyclic and

c

het er ocycl'i ¢ rings, rray be saturated, partially
dathis speetficationnsddss sta’teé @themmﬁhe@rmf“l@t@mwplon@@l”rmfﬁrs toan

oggpﬁalrigrzsgﬁ)%tu{égx%?? ftte%l cycrg ﬁi}lgdyocx bon rﬁl%)ggfgtghﬁy&heégn one or more

%F]téﬂiaﬁb&?/ﬁo%@ yifd ﬁthedpMIﬂalgdztgbbhtollﬁ ));lfllid)i!e%r]h (;‘héthnoayciba/lkyl”
tlmla%m Is rﬁ%? it thpytro &%F HHoTtirp 5@@6@{0&%@%@
A ety %ﬁf}*hﬁ”i%i?‘%ﬁ?"’}?’%?lﬁ.é A B
mmmhmhmhmmYmhexyl cyclopentyl and cyclohexenyl In
Iﬂsﬁﬁ§8 & g;‘:i]c&tl.%g,[\‘]&és st%%gloﬁic’ L ggﬁ :jtr%%ﬁ Eg r W & gremblaxeedtrﬁfgm

g‘)bhtﬁhlﬁg @%@bﬂﬁ isédpeydengy aflecgé‘d &Ubﬂﬂ; Wye vk Sandcllttggs drematde and
e part of, groups _incl udi not |limte
i et rRRIPRGHS T #OMS b@sosagbocv &zwcgﬁflagwhl& may be

gs\é Qcé&' 1SRRG PO BIECH, BRambles bP %&%ﬁﬁs%h%r%% But are

SCr | Is"the Integer 0 (zero) 1he group t ch
triod hszuméd@ fipyl, isosfzstyd, ispthidzelal, exazdizl pytaeingk cm@zqﬂyl

apatRenyh ofL Shlulr Btk il RIS s

tlhﬁdizﬁhﬁinyf lﬂmﬁﬁtzblhfygSrlaioﬂ?}leer;ﬂlohnﬂy\plperaﬁ@srl whyegidyl,
share 2 conmmon,at ons. WP 2005/.080397
Fanyrigspyh By TsEsbaiayl, Pwa% ingl, pyaelidingl pygalin ey dropyranyl,

Rc'ilth?ﬁ \r?h By, SRRyt andBRMcheRep! ecul ar
f ragnent talni ig one or nore atorrs ; a ‘bond, s

vilni tbis spenifieation, wiess statadtashermvingsthe terny 1 antiﬁ‘crNOR ” include
f1%1r1rr1no- ﬁldeolxgﬁgfgrobﬁps c(a)rrryl}lé 'agﬁe ubsﬁ%&le%{ ‘%{Hsmay be, or be part of, groups

including, but not limited to iminoalkyl, iminohydroxy, iminoalkoxy, amidine,

hydroxyamidine and alkoxyamidine.

In the case where a subscript is the integer 0 (zero) the group to which the subscript
refers, indicates that the group is absent, i.e. there is a direct bond between the
groups.In this specification unless stated otherwise the term “fused rings” refers to

two rings which share 2 common atoms.

i0
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One enbodi ment of the invention relates to conmpounds
of Formula | and their 5 pharmaceutically acceptable

WORAWERHT hydrates: R Xz a Xtn Xis( "~{X3i X_ROFUSRYUG/005218

RZ X=XI X~ (I) N X7 XB~Ra N In Fornula I, X, X2,
X, X4, and X5 are independently selected fromthe
group consisting of C, CR5, N, 0, and S, wherein at

Tealsis spoeification Iinlgs? staid othédwisaritle ¥omi “bridgdt mbansX¥nolscular

|l ected fromthe grou onsi stj ng, of .a bond ,and
Srespisat ey R T R 25 o7 £ Sigh SR B mgsoms
fih @A @G FRHENE SRRk %i-'o‘i*%cgff:h@s;ké% CR5R6, NR5, 0, S,
SO, and SO2. Pref erabl is a bond, CR5R6, NR5, O,

danesemb@lmgnt@ﬁ@@mwtmdm@ to ¢anpasIds plelioryn @l}gethelr
CR5R6)2, 0, S, and
a"%% %F@Jt%%%%tg%ﬂ%%‘@% (CR(5R6)2 )o of 5 Rl

i's seI ect ed fromi he group consisting of hydroxy,
hal o, nitro, CI. aI kyl hal o, OCL_ 15 6al kyl hal o,

Cl. 6al kyl , OCl. gaMkyl, C2.6al kenyl, OC2.6al kenyl,
C2. 6al kkynyl , 6al kynyl 0. @@I kyI Cs. 6cyc| oal kyl ,
OCo. 6al kleB. 66l o8 Xsed<~6a1’ky

6al kyl aryl, CHO, [(CO Rs CO) R§ éRs ( CN) OR5,
O _6al kyl OR5, 0¥  6alkyORS, XS1. 6a yI (CO

OC1. 6al kyl (CO) R5, CO_6allcy1002R 1. 6allgy1002R5,
Co_6al kyl cyano, OC2. 6al kyl cyano,yz
OC2: 6al kyl NR5R6, Cl1. 20 6al kyl (CO

| kyl | k
o ey S5 K X5 a1k groRSRrony SeRbRelec 8 T e

%@F%% % agalsk%}q@ %@eas% o@@tlk)'{b ()go)}i%and X3 is
al'ky R
6ad>thf XSORYIMRERBmB2 chap Icyms@mg)ommmd and CRRS; X7 is CR’ or N,

CHBI Rt SR8 T Se TR SCOTNGRE' 8", 0. 5.

( M@Qﬁi ﬁ@% NMSRQQ\IE%U%E NRSCGOLRG: N and X
§@ 6al NR5 (P%a S03R5 and a; 5 ed

usw@e@f@ﬁ@r@nmhﬁ TSI W OGOT B EIR R, O 8. and NR,
ée%gg%/ Q@ﬁ%@\(ﬁd(’ggk%,ﬁge&tg y selected fromthe

oup consi s d S, wherein said ring
R is selected from the group consisting of hydroxy, halo, nitro, Ciealkylhalo, OC;.

salkylhalo, Cy.salkyl, OCi.salkyl, Cygalkenyl, OCs.salkenyl, Cyalkynyl, OC,.
galkynyl, Co.salkylCsgeycloalkyl, OC.salkylCs.scycloalkyl, Co.salkylaryl, OC.
salkylaryl, CHO, (CO)R®, O(CO)R®, O(CO)OR?, O(CN)OR?, C1.6alkylOR’, OCy.
alkylOR?, Cy.6alkyl(CO)R®, OC;.¢alkyl(CO)R®, Cy.salkylCO,R’, OC1.salkylCO.R’,

© Coealkyleyano, OCyp.ealkyleyano, Co.alkyINRR?, OCy6alkyINR R, C;.

salkyl(COINRRE, OC1.¢alkyl(CONRRS, Cy.salkyINR(CO)RE, OCs.
salkyINR3 (COIR®, Co.calkyINR*(CO)NR’RE, Co.salkylSR>, OCy.¢alkylSR?, Co.
calkyl(SO)R®, OCy.calkyl(SO)R®, Co.6alkylSO,R?, OCy.6alkylSO,R, Cy. .
salkyl(SO)NRRE, 0C,.6alkyl(SO)NR’RS, Co.salkyINR3(SO)RS, OC,.
salkyINR*(SO2)R®, Co.calkyINR3(SO2)NRRS, OC; alkyINR(SO)NRRS,
(CONR’RS, O(COYNR’R, NR’OR?, Cy.¢alkyINR*(CO)OR®, OC,.
¢alkyINR*(CO)OR®, SO;R® and a 5- or 6-membered ring containing atoms

11
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may be substituted by one or nore A as defined bel ow
Preferably, R is halo, Cl. "6alkylhalo, Cl 6alkyl,

WEEWBBORT , or Co-6al kyl cyano. R2 is sel ect ed PCEAISRA0H05218

gr oup conS|sting of hydrogen, hydroxy, halo, nitro,

a _ 5 6al kyl hal o, OO -6al kyl hal o, d _6al kyl,

OCL. 6al kyl , C2-6al kenyl, OC2.6al kenyl, C2 6al kynyl ,
Gﬁ&p@ﬂiéﬂﬁyyélﬁot%frﬁml thy g@:p&@mbmg &Y, N, O and S, wherein said ring

OCo_.6al l%wc&p%yycl oal k;(/w g%deﬁae%éf I arﬁ(/ffé&b&j%{ is halo, Cy.

RS | ORS,
ggﬂg %SC glkyl mo%“csm k %Q@g%ﬁgm@ 6al ky1C02Rb5,
&dis 6%1@‘% @etmhe o8P sawg;my&mdm@gz Igdragy bajaito, Ci.

SR SR L LY B g Ot .

Galkaylk @M@LF@i)rsaﬂmsﬁﬁdlka}lkj"lw@@@ﬂ@,cs-scycloalkyla Co.

ol b @E‘?@%ﬁ%&f‘% &@%ﬁ" {%%s?ﬁé” OEOR YRS,

JORCOC caliayf (R60)R5 Co-galkylCO.R?,
NRSR6, Co- 6a| kyI NR5 soz) )
@Ckgﬂl f(Ds@z lkxteﬂa@al RékleRR 0C,.

NG LRy oﬁéé &@@W I\ GRACOR"

soeggalmmé(csm&rco&an@ﬁﬁ&k@@)mfﬂge (ﬂnrealhylﬁRﬁ,gOﬁi iley1SR’, Co.

ISRSRERD, SRR O Ne, & SR ene, O ©
ogaﬂcyﬂgdimIéPA OBy, @w@;@m@s s samﬁsozm“ beLo. Y

wiepSRASRER) G TR O R O N ORI g

@C(gne or’ W@Rﬂg@%ﬁ%@ﬁaﬁ%gk%ﬁgé a)Oa m@%ﬁfght uted

r jatiyINRA GO OBE) $04RE dhnfl mmot Eencgnbﬂnpd dopseEtining amms

Sl S AU S g

Ganp 8k kititiituted¥s2onebinkoro W. , Pleerfiay KRALCH: y&@c%%ﬂ oty |

OC%J 6al ky1lC3. 6¢cycl oal kyl , Co-6al kyl aryl
681 18

X:| %W 16~ mmrec( oy Rgnta]@*rxg@tggs nde gmd@:@ e@c@@ fepwg the

gL Ry B, 0,803 R (B oo

Gnofiah k Prafymbly, Rm@memuemﬁamg, Co. 6al kyl NR5RS,

1sggie§%é:§(%%ﬁﬁ% co%gfsg%g! W NS %lﬁsmtr&ﬁl galkylhalo, OC;.
6 M 1S§ERE O Qaledd, W%W%%ﬂ yICC, eak i IS,

1SR5. CO. . 30 6al ky Q. R5, OC2. 6al kyl (;%Rs
O@H@ﬁllyk;f%wm& sQichoagel Cs-qepelolky i o 0-

%ﬁ%ﬁ?ﬁ%@%@m@@éw SRENFBR’, @?%alkyK?RN\ch

salkylOR®, C1.6alkyl(COR®, OC1.6alkyl(CO)R?, Co.alkylCOsR®, OC1.6alkylCOR?,
Cosalkyloyano, OCyalkyleyano, CogalkyINRRS, OC,.¢alkyINR RS, C.
salkyl(COINRR, OC.¢alkyl(CONRR, Cp.alkyINR (CO)RE, OC,.
alkyINR*(CO)RS, Co.alkyINR3(CO)NRR, Cp.galkylSR®, OC;.¢alkylSR®, Co.
salkyl(SO)R®, 0C,.6alkyl(SO)R®, CoalkylSO.R®, OCs.6alkylSO;R>, Cy.
6alkyl(SO,)NR RS, OC,.¢alkyl(SO.)NRRE, Co.alkyINR’(SO,)R, OC,.

12
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6al kyl NR5( S02) R6, Co_6al ky 1NR5( S02) NR5R6,
OC2. 6al ky1NR5( S02) NRBR6,  ( CO) NRGR6, O CO) NRSRS,

WRHEFPB03C0- 6al kyl NR5( CO) OR6, OC2.  6al ky1NR5( BOrORS105/005218

SO3R5 and a 5- or 6-nenbered ring containing atons
i ndependently selected fromthe group consisting of C
N, O and S, wherein said ring 5 may be substituted by

qamymﬁsogm CRAlkyMeS09) NHﬁR?J rmkyW(SOMWS
al kyl'hal o _qr,CL. 6al k R5 amp
RS AP RE RS BT R ot @H@%Rd@@)@&qs@g@ ing of

Pr g{yer abFOSbES ﬁl(}ilké%d gr@gog% ct e %t%ﬁﬁ%%tr?mgnd

Gnd@mh&gntly stlcid ifonstk goaupdohsising clrfeC @ﬂ ddpnd Briwhereinmsgid ring

& hé%ﬁ%‘i%f Rape bR S malf o roreed el -

|ld<@1n@{ allg2.  6al kynyl, OC2. 6al kynyl,
Q0 IC36c cloalk)f OCO6aIk 1C36g %gl%l C%
M}A%r 3P HdspendsaN¥sal eskoA Torefs Erpemysistios ogen,
G e R O ELprcr BB i O B Oy dgen end
GCiL@aﬁqﬂkylcwRS Q0. 6al kyl cyano, OC2. 6al kyI cyano,
.6al S5R! . _6al.k 5R8 l| K 8,
i
a a a
y sy #wy@@@k@ oL DBt o
5 5 5
c@%&&f R 5, O S B LT
el ED(SQ@)Q@R 1 Sk (@@Z}ENRHG@Q)R CosalkylCO.R’,

N erd o DR o s VR PN e G

i %ﬁﬁ?‘ﬁiﬁ‘%ﬂkﬁf‘é@? cd “ﬁf E‘Dﬁ%m@@m% CoBIIN(COJR,
DG SN (PR el MIRTEON TR A e IS BlaralRHate. Cr
@Hgy (S@Rv%ga%?l&q@d)ﬁ gy B0, O, Sy RGRE @l Y 1

arst oo T hat & = X4
xgau;ymaozm R, Ok pallof1(SG)NRBECo- daﬂdeS@z)R Iﬁem X9 is

B e S s e e P

?E@@fmlmr‘ldér @(@@WRMtNRf@R*i r@égﬂkymsgtc@mﬁot)@nconpass
e 0 oW n C

8¢q 2@ §ﬂ%yqn)iﬁ[ﬁ %6@%&%?%% coniipingafpry - 3-
t}é{dre %I{/aglr} y %éie d%“t?r‘rl ?lgazggf)lgi consm%T%Of C,N,O and S Preferred values

yridi ne,

LD

for A are hydrogen and halo.

Variablenis 0, 1,2, 3, or 4. Pfeferably, nis0, 1, or 2.

It is understood that a) when X2 = X4 = X5 =N, and either of X8 or X10 is a bond,

then X9 is not N, b) when X’ is N at least two of X!, X%, X%, X*, and X° are not N, and

¢) X! and X? are not O. _

It is also understood that the invention does not encompass the following compounds:
8-[5-(3-Chloro-phenyl)-[1,2,4]oxadiazol-3-ylmethyl]-3-pyridine-4-y1-5,6,7,8-

tetrahydro-[1,2,4]triazolo[4,3-a]pyridine,
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V\D 2005/ 080397 PCT/ US2005/ 005218

5- (3-Chl oro- phenyl ) -

Oﬂ?s@ﬁdl azol - 3-yl met hyl ] - 3- t hi ophen- 2-y| - 5 PETS2@®5/005218

tetrahydro-[1, 2,4]triazol of 4, 3-a] pyri di ne,

8- [ 5-(5-Chl oro- 2-f1 uor o- phenyl ) -[ 1, 2, 4]

oxadi azol - 3-yl net hyl ] - 3- pyri di ne-4-yl -

5, 68-15-@-Caloraphetyd)-l,, 24 Wkbdinast SFd et ]ed thioplbinrkyl-563,8-

[5-(3 ra- phenyl) - 3?54

oxadi 5?’%3’ y[llﬁefjﬂ%z%’lo%d'% PHIRE: 4- y1 - 5 6 7, 8-

tetg dysieardrd-2 2 dHed fohada)- xadipydli 1 -3-pyridine-4-yl-
?Ed}IorOZfnggro F} 124 |]azg?1r3ylrre

t hyI ] S@Wﬁ@mhﬁém{l 91415161@01? ‘ﬁb’b’ﬂéﬁ?dr 0- [ .
s e e e S e
3 pyﬁraﬁyd&-ﬂ gg%]-tﬁa,zﬁlo'ﬁ 3&-]p§2|rﬁn1d1ne
t et é-ig%%ﬁ;&pgl 2 4 eT.y 2?1[32 ﬁfo é1g¥ol-ﬂmetrﬂ§efﬂ -3 pyridme 4-yl-
Oxadl 78y 825315‘&}]3@% PD/i,h]tﬁaibYﬂkl@Le[] Frindldise, 6, 7 8-

t et r ahydro- riazol o yrlmdl
8- g{@@@m@p@hpmhﬂ,y Ajoxa iazol-2 ylmethyl] -3 pyrldme -4-y1-5,6,7,8-

1,2 4 I I 2-yl-5,6,7,8

tet raLyoa%g’d'[ao @722,&%{% |(§|§§I %fy},lg{d%%byriym di ne, 15

8- { 8-{[1954(3-CThororshepyiny, Bméﬁf%zdl}%}xﬂebthﬂ?limzﬁﬂ 4e’d45|>6 21,8~
r elra Iro- rrazol o

4, 3y ‘Bg)raffﬂ &y#véﬁn%m;il%dﬁﬁﬂwn 03 [1-(5-mtolyl-[

At]s 9&%@% nﬁ%){i )mwamakoﬁa sia,nietﬁyl!3 etﬂl@h;a:i{/ps 6,7,8-

4]tr|azol rimdine

28

2,
[ 5- (teratyden- ékwao]-lg[y 43- aipﬂ%auh%?zol 3- yI ] et hyI }

@)7/{r1 8[‘§ t(g e #o dllql?eﬁxl) il Z 41] cr)xag1zagi) ? Xl]—ethﬁrl -3r1i)yr1dén -4- eyl -5,6,7,8-
8- t{;t(rdk&)iro]:[l 2 4]tr1azolo[4 3-a]pyrimidine,

é&ﬁ’f“@ 2 4’?§rﬁ lr?x tgl‘yg[l 2 gf(o?(gclhazoq 3- 5:;'1) ehly‘f’_lt %1 g 7)8 -tetrahydro-

6

)-

[ 5-

6, 7, i azol o[ 4, 3-a rimdine,
[ 5- (@‘Zzﬂﬁﬁﬁbm 3 ?p}%lﬂllﬂl’fe dro [5H- ] py triazolo[4
a
a
{5
2

}-3
[
1,
[1,
1-

5,
(-

oy¥- r{f‘hsa:ln[l-Sg(B g}ﬁ pm [1 43>x4§|11az01m yHet yl}-3-pyridin- 4-yl-

xadi %8? m%w%y DA Edb B4 ?%]Q;rgmgmhy dr o- SH [

(438t—f(133m[5[(4 d&icﬁbﬁwnymlcﬂ,ﬁ-oxﬁdlﬂqi’é‘t-ﬂdtﬁlyl} -3-pyridin-4-yl-

1{ 5. [438 é%dﬁ@g‘gﬁ?g@ié%%ﬁfgﬁ%ﬁﬁ%ﬁ%@dﬁ}ehydr 0- SH [
1,2 34[]51(Bll"ﬁy¥i‘€ih194ly‘fr-637 ahpatoL SF41 D ARk STBMAR bfpylitni End}

enzonitril e,

3-{3- [xlgxeﬁyﬂ)[u%mw;azel %YHPW@W@PE; 2,4]triazol o[ 4, 3-a
]4%;' {? %z@] %%Mgdzl% l#?ﬁfg h}ydlﬂl}’(% %H-[l 2 ,A1triazolo[4,3- a]pynmldm

8-ylmethyl][1,3,4]oxadiazol-2-yl}benzonitrile,
3-{5-[3-(2-Methoxy-pyridin-4-y1)-6,7-dihydro-5H-[1,2,4]triazolo[4,3-

a]pyrimidin-8-ylmethyl]-[1,2,4]oxadiazol-3-yl}-benzonitrile,
3-{3-[(3-pyridin-4-yl-6,7-dihydro[1,2,4]triazolo[4,3-a]pyrimidin-8 (5 H)-

yDmethyl]-1,2,4-0xadiazol-5-yl} benzonitrile,

5
3-
3-
o
3-
1,
[
3
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15

WO 2005/ 080397 PCT/ US2005/ 005218 3-(3-{

3- ( 2- met hoxypyridin.-4-yl)-6, 7-di hydro
E’fo%/oﬁ?%’ﬁ azol o [4,3-a]pyrinidin 8 (5H) -yl ] meREKU$2005/005218
-1, 2, 4- oxadi azol -5-yl ) benzonitrile,
3 {5-[(3-pyridin-4-y|-6,7-dihydro[1,2,4]triazolo[4,3-a
] pyri m di n- 8(5H) -
yl 31@ O3+ R-rigtRoxnyxiditi-az D6, w&}yum{mm]triaizblem Zatpysimidin-
3-{

)
d - 6, 7-di-hyd 5H[1,2,4
! I a S bR Y P el Sl griuey @ 0 |
1, . 45%359rﬂ¥@h*y@-6¥7 -HihbenzoD, A]rﬁai&o[zia-s]@pﬁmﬁdlﬁis(sm-
preferre unds correspond to,for IaII I
xz s XDwmethyl]-N2A-omdigzgl 3y} henzoniile. ) ( R x\
F3 30549 3 By LREMI AL b4 e 7 iied e 2’%1@2@&5 sare

I’s cont ext’,
pr ef erilytiypnidis- Ny Infetiotl e, 2. disre dinzalf3- Pt éfneemretl‘ll@o nmpounds
correspond to forrmula Ill1: RL 2 ID XXalX~Xell X RQ
Rz X-X4 XX\ R In formula Ill, the structural
agibad! o@%ré‘é@e@@n@&ﬁfuhﬂ@@oﬂd@péﬁ@ibﬂnﬂla IIPr ef er abl y,
X3i s 5 or N |n other enbodi nents of the
i nvention, the rﬁ
is selected fro
2005/ 080397 P
NN NO and O

ng containing X, X2, X3, X4, and X5
t he group consi sti ng of: 15 WO
005/005218 Cr N-O NN C s e N

O e
'S /)\

In formula II, the structural variables are as defined in formula I. In this context, :¢

preferably is N.
Another subset of preferred compounds correspond to formula III:

R1

X2 X0

N
R2 X—X
< )\

In formula III, the structural variables are as defined in formula I. Preferably, XisC
or N.

In other embodiments of the invention, the ring containing X! X2 X8, X4, and X° is

selected from the group consisting of:

15
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Preferably, the ring is either: N// 1\ ONO NO 5
In these enbodi nents, X7 preferably is N, while X8 is

WERAPEBETy a bond. In one subset of conmpoundBCT/HE20PH005218

CRS, and X10 is NRS, 0, CRSR6, or (CRSR6)2 In another
subset of conpounds, X8 is preferably S. In this
scenario, X9 preferably is CRS, while X10 is a bond.
In oth di_nent 9 SN Ln he N~
enbodi nent’s the inentyon, thé fu d ring N
cont ai ni n@-X%w®, X8, X9,N-afed 10 X10==8 sel ect edi=From

t he group conS|st|ng of : R\ SnCJ\I~~p{ N1~N NN’

N. No N,/ .
Certaln Not h r enbodl ns of th |nv ntlon are

represen by the f ex mpbary g&{rpourrﬂ-s—rq 15
7-[5-(5-Chloro ’

Préferebiy theriyg Js-elther: 4- oxadi azol - 3-yl ] - 3- (2-thi enyl ) -6,
7-di hydro- 5H[1, 2, 4“&' azol o[ 3, 4- b],\[l 3] t hi azi ne,
9-{[5-(3-chl oroph ~4- 0X yl ] met hyl } - 3-
pyridin-4-yl-6,7,8,9 / \

tetrahydro-5H[1, 2, 4]<fT‘lNazoI ajr4, 3- &2, 3] di azepl ne,

913 t%éiﬁp ,56m 3 121?%;1% Q @y rg%)lyng’ Wh?le %gllg él%lfergblg Ia bond y%n) one
ts%§éi'8¥ Qéxﬁﬁéhkd[s 1X921s‘ﬂ1{5r h&lzfé“’% %R3-0 11511?1 o ?:Z@R""He
7-{[5 net h - 3-

| or ophenyl g 2 4- oxadi azol
ﬁyuandﬂlnr gubgét-of, cwm@p rX is preferably S. In thls scenarlo preferably 1s

5 f)&g&%&gb 5(11’@ ]Ig%flfgr%mtogglmegts %61 Vi@ 2005/ 080397
[18-yeBothit @noptireis )of %eZnﬁenMﬂ,dhambd Sny chmreining X7, X¥(XF, and

r
t% rl%lFﬁ%"ti%{%?%l[@e sromcpril%s?&geﬁ 3-a] [1,3]di azepi ne,
8-[3-(3-Chloro-phenyl)-[ 1,2,4]

oxasdl azol ;,_;g] S-x@rretho%d— henylig;% ﬁ ﬁ

>—N N
7 /
NP , , , , N‘N/), No? and

Certain other embodiments of the invention are represented by the following
exemplary compounds:
- 7-[5-(5-Chloro-2-fluorophenyl)-1,2,4-oxadiazol-3-yl]-3-(2-thienyl)-6,7-dihydro-
5H-[1,2,4]triazolo[3,4-b][1,3]thiazine, '
9-{[5-(3-chlorophenyl)-1,2,4-0xadiazol-3-yl]methyl}-3-pyridin-4-yl-6,7,8,9-
tetrahydro-5H-[1,2,4]triazolo[4,3-a][1,3]diazepine,
9-{1-[5-(3-chlorophenyl)-1,2,4-oxadiazol-3-yl]ethyl }-3-pyridin-4-yl-6,7,8,9-
tetrahydro-5H-[1,2,4]triazolo[4,3-a][1,3]diazepine,
7-{[5-(3-chlorophenyl)-1,2,4-oxadiazol-3-yljmethyl }-3-pyridin-4-yl-6,7-dihydro-
S5H-pyrrolo[2,1-c][1,2,4]triazole,
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tetrahydro [1,2,4]triazol o] 4, 3-a] pyrazine, 5
3-(3-Chl oro- phenyl) [ 1,2,4]
HYWOYT- 5-yl ] - 3- (4- met hoxy- phenyl ) -7-m PCT/US2005/005218
ethyl 5,6,7,8-tetrahydro-[1,2,4]triazol o] 4, 3-a] pyrazin
e,
9-{[5-(3-chl orophenyl )i soxazol -3-yl ] methyl }-3-(3,5-di f
| uopgPiredyhipropheny8)-9,2,4-oxadiazol-3-ylJmethyl}-3-(trifluoromethyl)-6,7,8,9-

tge} ' aqgggh%dﬁo%lll][lé 4ﬂrgazol%f4o£~a5[? 3?(11&%4}31 3] di azepine,
[5- é%B%@@ﬂ&Bgﬁ?ﬂﬁ% [§9>4 Hra%ol)/il q@z@yﬂn}:th%x& ShEBIN9%YI8-

hen etra 4]tr|azolo[43 f
[ 1, 3] tqtr@gyém -He2,4]triazolo[4, 3 a]pyrazme

3 (b2l ghlenaphany b aarol 35yl ekl S
[ 1, Sihgtl-85618-eesahydro-[1,2,4]triazolo[4,3-a]pyrazine,

e G 2ot LUPuOBe % a3zl (b m
tltgﬁrﬁglai/dim -2 A1kiaZothl 4,513 B @hdpinea] [ 1, 3] di azepi ne,

P-{ 5@l erhplanybisersdo)-3 1yl Imeth gk Sdidamethoryshenyip6hi$.P= 3-

R L PR R I HSereron) 11 ) i arepi e,

694@[5963{ch10ropheny1)1soxazol -3-yl]methyl1}-3-pyridin-4-y1-6,7,8,9-tetrahydro-5SH-

I[_ét%(q%cm&%g?a?ﬁy; ko34 oxadi azol - -yl ] et hyl } - 3- ( 4-
6. Z[ﬁ(ﬁcm&hrzaﬂu%ﬁhéﬁimza cﬂﬂaﬁfah@@lf, Mﬂpﬁm aidi -w-e 78.0-

prne an e salts thereof

ar naceuti cal accepta
zgv@m@wﬁkgmtwmamloé4ﬁr@\}ésﬁ]d@ﬁenmﬁsl ude salt forms of
oAl eIRBE - S ackal-3 Ay 0 (13 Ruloropgnyt)-6.7.89-

aletrelgtdachH [ 1524 ti$azobnjid, 3ext] 1e3] dmadtise, andl be useful in

Sur AP R HF RS oo PR G AP IR CPeiypheny-

conpougds @fetrbﬁ‘ﬁlrbmm ) @ﬁnazfuo[& Sla][EXAmRESne afd
aci d-addi fion salt, for exanple an Inorganic or

or g@hpenagewtipally Acoegthibly aahs thgrep$ sui t abl e

fl'ﬁl% %&%ﬂis oFhd %va&fbi%ﬁg{iﬁes a?rrte?ﬂto{g?éjéfatﬁlg Sorgﬁg%%g g? ;iiﬁlgﬁula L

-_;

ravention 1S an
eSdltstformededh phﬂhtacartmal scah;bosvt&dnhl walh be ph@&niacelimaby atdehtble

har tic ccC aI and t hod
AR ALt e Sona g fhe DA Phibe cORPaYHe Formula L
Fi%‘uﬁ%l@ hﬁnﬁbaftﬁanﬁyédeg@ble%h PR % ofdpoShdl dEHhd in9Bution i is, for
Mack lishin 90. 17 WD 2005/ 080397

P@W@O@P@@@Qﬂ@n T @il Al 10sgani eTRIEaNip 2pidyIn addition, a

h e

B SIS PRL ST L BRTEE U L] B

t hikalu meem silgan etkatinp estiemetabddlt arachltopith aadrganic base.
e0|soner c and [ The inpventijon

COBEt Phr e ea S erR o, fa e irerr R Rt May be

CRIRA W ES: &dample, Remington’s Pharmaceutical Sciences (18™ Edition, Mack
Publishing Co.) 1990.
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5 Fornmula |I. The invention further relates to hydrate
and solvate forns of the conpounds of Fornmula I.

¥Rt i cal conposition 10 According to onBCHEISZ5/005218
of the present invention there is provided a
pharmaceutical conposition conprising as active
ingredient a therapeutically effective anount of the
ctome vordpoindfof fuinalal I mar havalchisal centrascindfor @eomsetirie atomkric

salts er . LN _association wt e, Qr .nor
b s e s g aptb it SarRtood et B Bon mroppipasses
| IESdchGptibd] CdiastdR6is6ABMOSId deOeRYishiBersN @ form
suitable for oral administration, for exanple as a_ 15
t Biast iawentisin also rglpiqsdo apbinsall tagiomstip domms of dgsearapoupgdsy of
gfal injection (including intravenous, '
subcut aneous, intranuscul ar, intravascul ar of
i Tiemiventjorafsrtherstletds tehydrate ahd solyats fispsnitioncampounds of
si,on, for topical admi nistration e.g. as an

W"h?, patch or creamor for rectal administration
e.g. as a suppository. In general the above
conposi tions may be prepared in a conventional manner
uBhargnacegtigalecogpositio8 conventi onal exci pi ents,
p .
B
f cymposétidn dompirisingtas @etiveengredienia therapeitically affbcidiemgromanof the

ol R Y e ot SO pTR D e bu R gn Aipoggtion witt
bty yyerh g tphatm Ratedl 1@ hadepRUE diiusht] 8tdiiBnts 3bd/EhRert carrier.

typi cal daily dose of the active ingredients varies
ﬁﬁwﬂnao%wmh@@ e gpitable fna e @dinisiEptiony for example as a
¢ ; i, . r '
S0 50, B L e 0% BB BRI el
alhtiamerstus aubariandohs; isigranuswalpg ttravastube wr offudiord apatsiesile

A e R P L S
280568803 %ot rB&Hl ddadRReit%d 8s a kipdosBoReen found that

t he conmpounds according to the present invention, .
elthgieral the ahoye cerapRsiions may Pednenprahg acopeetiopplimanngy using

i el v I r.Qpi ARBL&EH 4 :
subt éfplggl.% CR(E:{E% r ?%lgeggfp%tn%lé% 0 np%(ﬁaﬁlggc%? ép?{]bée %Fﬁegél 'éé?%nd/or mert
i cargntsi on are expected to be useful in the treatnent

N e S e N e
exehidaOmyn aftdppixiRne§f0.0 NG 25Bmg/HH BoboradeHi RfiperbmY be

used to produce an inhibitory effect of nGLuRS in_ . .
administration and about 0,001 to 250 mg/kg bodyweight at parenteral administration.

The typical daily dose of the active ingredients varies within a wide range and will
depend on various factors such as the relevant indication, severity of the illness being
treated, the route of administration, the age, weight and sex of the patient and the

particular compound being used, and may be determined by a physician.

Medical use
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manmmal s, including than. The md uR Group | receptor
i ncl udi ng nGLURS are highly expressed in the central

W0 her al nervous systemand in other tiB6UaS2005/005218

Thus, it is expected that the 10 conpounds of the
invention are well suited for the treatnent of
m3d uR5- nedi ated di sorders such as acute and chronic

ek Yo Fiald tRatdhPstEHvatis acféofﬂnig)tfodﬁé Present invention, eXhlblt a
astroi ntestinal disorders, %é,g:c{lé n| c.and act‘Jﬂtt 2[3
@b@%@esof PPHECY 808 ﬁQI?QintVéPreifl oIS & 16 eteptor

2sdbﬁp%§hﬁ&fo&8ﬁ%1¥hﬁ5 CbRABGIRI BF tﬂe%'reééﬁ?m'v@nﬁon are expected
er a

e Invention refates to conpounds of
F‘Eo ibmulséull in thstrcktmlenmf coedidbmbaskoniased fdth exsidatpry activation of

R5- nedi at.ed di s S
ﬁe.]ﬁ.{fga geug?nagg?%e C ?\ge%% C%UJ}%@L dQCY%%A
heGRIR® qh@ E:@mpf)@:[ds WSy Belused tembdmetandfihibltatyeiffeet 6mGluRS in
di sease senile denentia, Al DS-induced denenti a,

PaFRIABolcldieBaRe, anyl otropic lateral sclerosis,

Wgﬁﬂ%g’%&@ grrlﬁlgq}gfzﬁﬁ’mr HL106:8E MG1uRY a?@h@ﬁ]@f%)kpressed 1n the central

ression, —anxi ety, acute anxi et
omidtgesibhahlogpreals systemend é m gthetigssuess Thes iitis p&mqﬁztﬁé@ha‘ﬂ the

83535 BB e OHER R 000 S 983 e

rtﬁ%r@&@%fﬂilﬁé?s acRRSind RBfp&S nefmom@uala:lng Ipaycmlikdnt disgeRisnal
neur al 9 tol erance, depend qﬁ X aut| sm
rgastraitestieal isoadars qnd ghionis og Fga

gk/ﬁbdﬁ%iﬁ on%éla ? bé}}{g&h}dg Bf FGLALES ab Geﬁ%&ﬁ&%ﬁ@ef@xfe for use in

ormula |, I ne rei nbeforé, for use in
tthempyent of paln related to mgraine, inflammatory

h ' ' .
o GBI AR g PR B e
big€dmpit of m GRRG-medieteadisvalepai N and pain associ at ed
gﬁq“@;;&gogﬂ;@%éazgg;@s&;@; GRFOTEH G hiande Bt IyStinoetas, fpuse in
gﬁ‘%@%}z éﬁy g?%&g?aj ggrﬁ eﬁﬂ@ AYRMLO dhRkieS

to conmpounds o or mu f| ned herei nbefore, for
UB&rkingon’s disassepanylotropic daﬂml scherads, tHiunimgtonirighorea, apigraine,

RSB SR RO B o€ B Oy Bl osic
| gi¢6rdbisGOch S ﬁeﬁﬁopﬁlﬁe@ﬁla‘beﬁ@féﬁﬁma@(g@ﬂﬁbmg, atudltory neuropathlc
formula | for q}uf act, u({ gf a msﬂj cama&t§

t fsorde At At m@?lméﬁg\‘?@ﬁf SEPY SRIUGBR SPEYPHAES: ROS ?Ww

r Lk gﬁg a‘hﬂ'%ﬂééﬂiﬁﬁﬁm Ut oﬁl‘ﬁ’eﬂoierﬁﬁe 1depaidengdy, G8h4iRaX, autism, mental

di sorders by iIn excessive food Tntake and
t redardatiom, Bchn@pzhmmdlawmnsétmde| ons associ at ed

The invention relates to compounds of Formula I, as defined hereinbefore, for use in

treatment of pain related to migraine, inflammatory pain, neuropathic pain disorders
such as diabetic neuropathies, arthritis and rheumatoid diseases, low back pain, post-
operative pain and pain associated with various conditions including angina, renal or

biliary colic, menstruation, migraine and gout.
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therewith. The present invention relates also to the
use of a conmpound of Formula | as defined 10

WIRe08/98980re, in the nmanufacture of a nedi canBAT/US2005/005218

the treatnment of nd uR Group |I receptor-nedi ated

di sorders and any disorder |isted above. One

enbodi nent of the invention relates to the use of a
TORRAHRE 0@ e Hongnipdunds s fiRdhaulk Tia8 defiged HepeithBEvie, &t use in
%%;trointestinal di sorders, Anaother  enbodi nent of the

Bt ehstropoiced tipgmenanorisengrscaerinpotiie. meeebarny-
1.9rdid R s FR4 B egsés,anag?ﬂ%ﬂrgg manuf act ure of a medi cament

for the inhibition o ansi ent |ower esophageal
o hirthet espectalfdxainiventon i the ushef 2 eeaponndtacedrd@RRD forhwra I for

the preventi of.. Gl.reflux, for th . nt.
e TREERae » Fodiathian idpe Hmil oo shiER b Rsity and
| eyt lakedl, cohfgiahsTre tvelifas tieRgnghasiea sisoatets bypinhidigon of
managenent of failure to thrive. further enbodi nent
SrceseilorAsEtaks ANd HedpeutingOhens (e BIPLcalRRTsEnriAte

ing to 20 Fornmula | for the manufacture of a
medi cament for the treatment or prevention of
filegiressniinveisnrelates ebsoitm Hie we eba dempounshdiFozgula I as defined

f ti l. j FD) . Yet h f
oo I RERTeBul e e g Kl Ghe rBRREA g thokiroup
resdpdranddidted disbRlersmiduhacisordr tifte@abmal canment for the
treatnment or prevention of irritable_bowel syndrqne
(Psymbadimpnted taoinyentioa Plgles it Ladt Ak fom@é}ndaca?rﬁwgéo
gz;o‘ggﬁm NaRte +BFnokt AaaldifkARh] BGBauel movenent

om nant |1 BS. The i nvention also provides a nmethod
chnaetheramhedimett oftieireentiodirdstesitodhe vyefrascoampung agcording to
L SOr | i.St ve, d . ' al-i.
SRR, g LS o BB L B AL 0Po e
aiopiigeilephingtct felddadony forehs renmmefifl CFERD, fonthendrewdntian of
conpound of 30 Fornmula I, .as hereinbgfore defi ned. .20

VIOl 2585%.da0te frepentrs syt ehem Sraimenh a1 gRivaa, gt et
Ifo 131;?1;{1@ &éh%gel&edfgﬁrfg cﬁgﬁa{@§ SVERE th‘é%néﬂa@é’r%&?c@f furéto thrive.

cuTar I SOoraer . . necessarlly e varied .
dé fetintr sgbodintené ofidbs tintendeon eedhtest théhe eigtad agompound according to

Al at.i th it f At i ik
SE AL o e B0 00« S B B BBl o
tﬂﬁcﬁcﬁ{ab@é{s&bﬁﬂ@ﬁﬁﬁlhcﬁ?&dérﬁ,rseéit iiﬁhh&t%d'r?ﬁhdlys@e@ia &D). ;Y_et another
reventi.o or pr axli s, unles ere ar S C |1 C
fE F@Q@V@@Bﬂﬁ%h% 358 PEA SPmPRYBA epeFEE Y ﬁ%ﬁr@@%bﬁr&h&
ﬁﬁ%ﬁ%&%&%@%ﬁé&@@ﬁé St bR Ent R PEdvieBsh é‘ﬁﬁ%ﬁiﬂte %k@él

I's specification, unless statéd ot herw se,

' t symedronenflBgh wiet as canetipatioh pisidowinant B |diarrhsa prefominant IBS or
gﬁg@g&gﬁg# Q&% moxtf)é/meanmf)rercri%%qgant B ly or conpletely,

The invention also provides a method of treatment of mGluRS-mediated disorders and
any disorder listed above, in a patient suffering from, or at risk of, said condition,
which comprises administering to the patient an effective amount of a compound of

Formula I, as hereinbefore defined.
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transduction pathway | eading to the production of a
response by the ligand. 10 The term "di sorder", unless
WO 20B%Yher wi se, means any condition and di sBEEES2005/005218
associated with netabotropic glutamate receptor

activity. Non- Medical use In addition to their use in

t herapeuti c nedi ci ne, the conpounds of Fornula I, -

SHiet doserequirbd frdiiathempétieregisveatie @datmentadfpartislar disorder

phar macol Qgi.cal .togls i.n th evel| o t an .. .
S R e garin Somangine P Tarires hear e 28t of pépapigtration
f Rl thbGeveMB! dFahd TReffbelliarditdiect s of inhibitors of

nEd uR related activity in |aboratory aninals such as

datthe cepsee of thetiesest speqifipktiys the _ﬁ%rfnsxfbﬁapﬁfﬁ apd “trgafmegt tincludes
R R s S L
peons Hasrapsutict askghdrapeuicajyd shodd be opotimds accofdifglymul a

I r sal, or hydrat thereof ., Pr f he ... .
s Res Bt OR: e SEGRARRLS: T (98 GRBeanST oY CETIFT
11 IESEN d%ﬁ%fo&@d Biaflby AR QRO BEcIndibel, Bcks the

descri ption such processes it 1s to be understood
tinensductiod pathevey leastinasiortheproduetiontod s respepis cihp hgand.

\M y . L
iyt St it SIS
nEssocnted mdth méthbotlopicr gatdinlate recaptterastidgd by one skil |l ed
in the art of organic synthesis. Conventional
procedures for using such protecting groups as well

aNoRXMBiGsusf suitable protecting groups are
descri bed, for exanple, in "Protective G oup

Cnpeidiiteonsp hehpasedn thempppticanedigine gbe porapRAmdngE § '9{1‘11111& L, salts or
CHEIc) B AP ON i e BB ookt U5 By epente
ssthsdardingtivin dfrit oirarat] evivg tetisy semssabiie iev alpationyf the effgts of

2005/.080397 [/ US2005/ 0052 hem.cal mani pul.atj on .
AT GG SR T EPEATAEEEalS FERAT S aReaobits
Ofh chRREys, AYdUrldhics, 4 ?Eﬂ of Gieaskskch R detvtBérapsidy @%e,ntd.. n
whi ch the possible type of transformation is imted
only by inherent inconpatibility of other

f %&L&ﬁ@t‘l‘&%ﬁ&%ﬁﬁﬁ”i ed by the nolecule at that stage

t3 tnecondreions or reagents enployed in the

t Aapeiepaspatti fithe prbseStimiventidngrravitles procaspativbpreparirgssompounds

and._wa 0 ciJc n hem carryi.ng out .
BbF o a b Bot it Py s HTSP e By FEAPCPiepaglon of te
S HbihpBkiRls O B8 presvht ihvddBoh @aftidsotibed st ood to the one
skilTed in the art of organic synthesis., Exanpl es of

t Threbewdhs foHewingdegerimtionndisesh Pragrgsastit is 4o pgupgerstood that, -

upders at..: ' t f j '
B L
Whdmdved from, the various reactants and intermediates in a manner that will be readily

understood by one skilled in the art of organic synthesis. Conventional procedures for
using such protecting groups as well as examples of suitable protecting groups are
described, for example, in “Protective Groups in Organic Synthesis”, T.W. Green,
P.G.M. Wuts, Wiley-Interscience, New York, (1999). It is also to be understood that

a transformation of a group or substituent into another group or substituent by
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10 the transformations are exenplified. References and
descriptions on other suitable transfornmations are

Wi eH080397" Conpr ehensi ve Organi ¢ Transf or mat i oRETAISAN05/005218

Quide to Functional Goup Preparations” R C Larock,
VHC Publishers, Inc. (1989). References and

descriptions of other suitable reactions are described
ichefnﬁml inacipslatdbn cat acinducthé o shy interhediasxanfad product on the

RS 0 SR s R by A s
nbited &ﬁd}g% Inhereh€ ﬁﬁﬁmﬁh'@éihfy%’f oty it tidhhlabs @brried bylthe

interned ates and final products include for exanple
mcrlacrvéqn ot theictassve rclsee@néﬁ@g%omam @gﬁlamjmdhe Fansioamation.
ld
Syeh ek Bh bt E R 3ok o GRbRE Bty b
\&bbﬂophate tramafbiriytiorsdad symhehcksjeps he agniatdk Didee dviilrbetrbaalily

art definit substituents _and 20 gr upg are
Sstertosg e o Skﬁ@é& OBRA R s éXéﬁP Frhe
ttfahﬁfonhgﬁ)csﬂs k& ?ﬂ@ﬁ B&Mbvean@ra@b to B RIn@EYstobe AR Fiad dH's&lbed

shal | nean, ess ot herw se specified, a tenperature

bwe@mau@S&m@ln@SI@temiéy tocthergenesicl GIRUDsSH N bstivgaais for which
l‘fﬂ% f33% tf(%:\{%?lo% Qr% gﬁﬂ%d 'li%fefrgrtcgg gﬁ&es fgﬁ'f‘&s%%tﬁéf%glt?ble

ven enpera or above ing polnt o
neatetbrisatioerdre giRen YWO* Q@ﬁﬁkﬂﬁ@ﬁ)@'@ﬂgﬁﬂib Eﬂm&ﬁhQﬂSmSA Guide to

R SR prOctn gy LR B SBGees Bodesnas

tI@éfEreﬁégs%M‘a%@th SRlthdiNutsTE RABN G drti6kRABERin t88B00ks of

Di benzyl i deneacét one DCC NN-Di cycl ohexyl car bodi i m de
poxay ehindiseysfonerrapie “BerencefOenie fhemigtat NYieesk #a ed.

Pk (P8 p% Y Bl SRR dfien, Graw B, (1994).

NTdghiique fmy [puﬂﬁeanom@rﬁymmhadfmesm fiiairptodybts drolmte fdeexbBple,

DVBO Xi .
stralght arTi3 rse plf'xa?se cgl%matography on column or rotating plate,

recrystallization, distillation and liquid-liquid or solid-liquid extraction, which will be
readily understood by the one skilled in the art. The definitions of substituents and
groups are as in formula I except where defined differently. The term “room
temperature” and “ambient temperature” shall mean, unless otherwise specified, a
temperature between 16 and 25 °C.

The term “reflux™ shall mean, unless otherwise stated, in reference to an employed

solvent a temperature at or above the boiling point of named solvent.
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DPPF 1, 1' - Bi s(di phenyl phosphi no)ferrocene EA or EtOAc

Et hgé/ acetate EDC, EDCI

WQ 2085/0898%et hyl ani no) propyl ] - N - et hyl car bodi i nPE®US2005/005218
hydrochl oride 20 Et Ethyl Et20 Diethyl ether EtlI
| odoet hane Et OH Et hanol Et3N Triethylam ne 25 Fnoc,
FMOC 9- Fl uor enyl net hoxycar bonyl h hour(s) HBTU
QURBenzddsi azol - 1-yl)-N, N, N , N -t et ramet hyl ur oni um
hexaf | uor ophosphat e Hap heptane 30 Hex hexane(s)
Het ¢ Het er oar yIAquESuW) 2005/ 080397 PCT/ US2005/ 005218
HOB ¢, - Hydr oxyb%g%%{ﬂe@zol e HPLC hi gh performance
liquird chromat ography LAH lithium al um num hydride

LCVBIMREC nass spheBiddivbrpiphesptinorbénbiorehtdi d  Me
Met byl CN Acetonitrile | | odonmet hane MeMyCl
nmet ﬁ3¥7f’ nesi urﬁe%h u%‘i?‘ryaaefb‘l%?wem Met hanol mn

M ngpDgs NaOAc SOM’uParbesidingidasoBy nor mal butyl
nBuhi , h-BuLi 21-butylljithium

ba Dibenzylideneacetone
DCC N,N-Dicyclohexylcarbodiimide
DCM Dichloromethane
DEA N,N-Diisopropylethylamine
DIBAL-H Diisobutylaluminum hydride
DIC N,N’-Diisopropylcarbodiimide
DMAP N,N-Dimethyl-4-aminopyridine
DMF Dimethylformamide
DMSO Dimethylsulfoxide
DPPF 1,1'-Bis(diphenylphosphino)ferrocene

EA or EtOAc Ethyl acetate
EDC, EDCl N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide

hydrochioride

Bt Ethyl

Et,O Diethyl ether

Etl Iodoethane

EtOH Ethanol

EtzN - Triethylamine -

Fmoc, FMOC 9-Fluorenylmethoxycarbonyl

h hour(s)

HBTU O-(Benzotriazol-1-y)-N,N,N',N'-tetramethyluronium
hexafluorophosphate

Hep heptane

Hex hexane(s)

HetAr Heteroaryl
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15 NCS N-chl orosucci nimde NWVR nuclear magnetic
resonance o0.n. over night OAc acetate OVs nesyl ate or

WOORHIRE3Y Ul f onat e ester 20 OTs tosyl ate, tol u@C&/US2005/005218

sul fonate or 4-nethyl benzene sul fonate ester PPTS
pyri di ni unp-tol uenesul fonate pTsOH p-tol uenesul fonic
acid RT, rt, r.t, roomtenperature sat. Saturated 25
SPEHS®ti d phase MRydasdybarzokBablet et r abut yl ammoni um
fluoride tBu, t-Bu tert-butyl .tBuOH, t-BuCH

t erPht anol Téae%rrreqr&rml%ﬁ#%@ asremm@apﬂy

Tet alydr of ur an 124, WQ12Q0RAOBRIBAE PCT/ US2005/ 005218

Preparation of internedi ates The conpounds, and the
corLe€dHndi ng i HRGedsasnes t hr oughout the

nons }A4R £ Nng  synt ' for which preparations
ar eMg(Fg/%e‘% bel ovmmgi#lg%lfg%&g%%or further preparation
of Maerpounds of MWethpiul a | or may represent the sane.

O her arting 5 materjals are either comercially
ava e or caf*B®Prared via nethods described in

thepdit erature. jhdodetftdde i @azol et hi ones and

Al kyl sul phonyl[1,2,4l]tr azoles R 6 R 6 N/ IS 1)
S- aMeMgtl on 1 Xuethyl magnesiyrs dderiden N "N al kyl //~ N

~H ﬂed\f—l O Methanol

min Minutes

NaOAc sodium acetate

nBu normal butyl

nBuli, n-BuLi  1-butyllithium

NCS N-chlorosuccinimide

NMR nuclear magnetic resonance

on. over night

OAc acetate

OMs mesylate or methane sulfonate ester
OTs tosylate, toluene sulfonate or 4-methylbenzene sulfonate ester
PPTS pyridinium p-toluenesulfonate
pTsOH p-toluenesulfonic acid

RT, rt, r.t. room temperature

sat. ‘ Saturated

SPE solid phase extraction

TBAF tetrabutylammonium fluoride

tBu, t-Bu tert-butyl

tBuOH, t-BuOH fert-butanol

TEA Triethylamine

THF Tetrahydrofuran
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O 10 Schene la Wth reference to schene |a,
al kyl sul phonyl [ 1, 2,4]tri azol es can be prepared from

WO espondi ng [ 1, 2, 4] tri azol et hi ones by PATS2005/005218

al kyl ati on of the sul phur atomw th primry alkyl
hal i des such as Mel and Etl (alkyl is Me and Et
respectively) in MeOH, 15 EtOH, THE, acetone or the
Pirkparation 30 interh@diatés f ol | oned by oxi dation of the

| phur om usi ng for exanpl e in mxtures of..
e Bt o mnd e Brerpondiif Ehmmep e e el ot 15 Thisipe

ntﬁéti@%tthbsfoﬂ HAWprebdd@lons diel Bdreb o b useft for Rirfher AH

N s/ RERERXXR H RS4A NNNHH 6 /NH X Rs
fpanaration 24 coapewrss|of forpmlayrgsrpseey the same. Other statting
P 2 I .
EF Y e e oLy B RaBIR o oF BREHR B pohods desoribed
dh#ieliteratireh may or may not be protected as
appropriate, are for exanple prepared by N acyl ation
of a thiosem carbazi de, using any suitable acylating
?9,@[14_71‘7%&@&2‘}%71&0bﬁd@lkﬂ@hl?hcbﬁ}@ﬁ,l*}ﬁh@ﬂﬂdﬂ@s. or fluorides

LGis A, Br or F) in for exanple pyridine, or acids
(LGis O—I),Rﬂhat Jare activated by the tReatnegt with
standard act \vati'hg Reatjéaliylatien descr i bed FetR’
bel ow, in TR, orofdzEon i ke at - o 120 C,
fol | owed i py cl ostre—of—ttre alkijit| a fror med
acyclic intermgdi ate either spont aneaﬁ\sl y Ninder the
conditions of the acylation, or by fatQ ng at 50 to
150 Cin pyridine or in aqg ous . 10 solvents in the
presence of a base, such a¥° or Na2CO3, with or
wi t hout co- solvents such as di oxane, THE, MeOH, Et CH

or DMF. This acyclic internmedi ate can
With reference to scheme 1a, alkylsulphonyl[1,2,4]triazoles can be prepared from the

corresponding [1,2,4]triazolethiones by initial alkylation of the sulphur atom with
primary alkyl halides such as Mel and EtI (alkyl is Me and Et respectively) in MeOH,
FEtOH, THF, acetone or the like at ~30 to 100 °C, followed by oxidation of the sulphur
atom using for example KMnO, in mixtures of water and acetic acid, or mCPBA in

DCM, at —20 to 120 °C, or by using any other suitable oxidant.

X 6 S
R
O R""‘N=//

NH
7
HZN \\ /RB
Rl XS
N

R

\ X

NH o} ; N‘\<
s s% Ef SJ\N’N

\N—/{ ﬁ NH H

H

RG

Scheme 1b
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al so be forned by treatnent of the proper acyl
hydrazi de with a suitable isothiocyanate in for

WEORAAABE39 - propanol, DCM TI-1F or the |ike at PCRAUS2005/005218

120 C. 15 [1, 2, 4]oxadiazoles 0 ~-& O NOH LG NO
GO & G- NG-{ NO/2,G " /] NH2 NH2 GIN R R ~
R3B R3 ~ G- & =or ~&B ~&Bor B3 =0C, Br or H Rz

Rz Sc hene 2 Wth reference to schene 2,

bt arobip sorime o b oo gt 52 154 BRe side chein
%@?&g ﬂﬁ?f 6 By 860 Brotectedlad aﬁ;ﬁ’éﬁ@eﬁ% 8 F6/éxlalddd prepared by N-

and” (- subst i t'ut ed- acyl'oxyi nm dami des in sol vents |
soylhtiersof pilipwsinriearb@nge, using wa BrteblsracHioHing geont Recirasgcid
t her.eof , . : i | i ‘ .
SEEGRE ety fuckRs AR CERERL VB Sy cfhmpOl PR, or cies
L Gtie OpBy thtiare activand EOthe troathefit €jth wiahttartl laetivaingreagents as

nmet hod _bei n referred if_o f th r

e oL RS, KoL MR g, Boved o
er% Ji bRk Y 1§ R foRFeddybli dinksr@ReTate eltheMBontaneously under
2005/ 080397 PCT/ US2005/ 005218 acyl ating agent ]

d¢be eqriditipna of dwvachigtign.cupy hentitierd S8 1 3Q Up &t pyridiagjor in aqueous
hydr oxam.di_n T V] e.chl or '
AR5 Uy EELEOAPEOL G Ryl oo
gehenitsach dydibxars] THE MedtlyErdHot DVE. This rexsio matemgpdiate can

acid (LG i Wi th tandard activatin t
e ey Bkl ohiRe BRPE el T At B aSBAERE S 2
SR AHa 1198 Sathpl O FRakl, DERE TN 0Ofhe Uik at —20 to 120 °C.

corresponding nitrile with the free base of

hydr oxyl am ne, or hydroxyl am ne hydrochloride in the

Pf P #e59018 base such as

'o>_ 2
G 0
, NoH 18 N_O>—Gz o g
NH }—N
2 NH, 1
G
R1 R1
R3 RS
Gt= L , 2= L '
w0 s ¢ NG or G3=Cl, Bror OH
R? ¢ rR?
Sc
heme 2

With reference to séheme 2, [1,2,4]oxadiazoles with a oérboh alpha to the
heterocycle, wherein G, G* and G? are defined as described in scheme 2, are formed
by cyclization of G'- and G*-substituted-acyloxyimidamides in solvents such as
pyridine, DMF, or water containing mixtures thereof, at 40 to 140 °C, alternatively in
aqueous alcoholic solvents in the presence of sodium acetate at temperatures from 40
to 140 °C, with the later method being preferred if one of the groups G' or G? contains

a chiral stereocenter. Acyloxyimidamides are formed by coupling with a proper
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triethylam ne, pyridine or sodiumcarbonate, in
sol vents such as ethanol, water or pyridine at

WOSHHP84#Ures from-20 to 120 C 10 Q/CI ic PCT/US2005/005218

amno[1,2,4jtriazoles R I-fH)*t.3 r-~CN\Nz)"ta
F-10Hz)mta LOr- cHz)A't,a -4CHz) HNyNH N/ NH HNyNH
HN. NH RHNNR S S. alkyl HZN'N NN 40 NN H H2N, N Sc
a@yr@m% Wehbca 6l eREEnE cgr@fplmev& a GYeubistitasd Imafroxamidine.
trlazoles whereln Ris % ]15 definedi?

ffbp i!ﬁﬂvalgl groy LCapasabheionyPrepE g eﬁ@lﬂ@kﬁ peving group as for

Jﬁgl@%ﬁger?ﬂ% 23{9 5%&%&6{&190%6 c&ré%»&ﬂﬁ@&ﬁ@ (2G99OH) with
hydrazohe tor Wi th

--3 or the |1kes proper
ateylatliagvaigemeagentamns gesegibed heain helpvyr@ upibsBuied

ui,t abl e..sol vent s as THF
oSl Pl B0 bt b ohElsRBa Pl b Bl e base
o hed R iale, bhefdrexflheinefgdrmhride it E’anirﬁend:en@ a base such as
spont aneously, or can be nade to do so

ettt e B R S e Su%eaaﬁqﬂ}?&%waéﬁ or
)| dpne or DMF. The | eavi ng
3&“391% %ia@%re?ﬁ% orzg“@kl)l?grrg or fluoro (LGis d, Br
t he correspondl ng anhydride (LGis O C(=0 R)

ot L.t apl e | eaving group as for exanple
g@'ﬁg ?’é’&"m“ﬁﬁ‘ng ®u treatnent of the corresponding
acid (LGis OH with st andard act Rvati ng reagents as
descr&ped here| bove 13 &t bono- sﬁn ne ‘CH)
hly@r_ ﬁéﬁ@s ’éner%edf "Btn %gso "()‘fxreas,HNl N m
whixh t he=3-a y ('T“‘l’exrrpeS‘IVéorls )rmletWV
act® as a Ieav g gr oupzndbon t reat nertn@re h hydr azi'ne

in solvents such as pyridine, gethan et hanol ,
2-propanol, THE|or the |ikeynatll-20 40 180 C. The open
intermedi ate ca 5/ 080397 Sc

PCT/ US2005/ 005218 directly generated by treatnent of
i sothi oureas with acyl hydragidés under the sane
conditions as described for the reaction with

hydrazi ne. Cyclic isothioureas are obtained by

Syathktteddrico B @hehb 8, eliceaRas[djM]trianbles|virssin BhisCtf -RT &

conmercial ly avai | abl e or prepared according to

sdedimgd inifosmiladereediaaaedaTNRING cYHie GRS Pl drseoges (o2

gﬁ%&%gm%g Yollo h%ra EXRATTBE -0 thOLikED idtl e AEBEAS 1ot Bhbnt
carrying a leaving group LG in suitable solvent such as THF, pyridine or DMF at -20
to 100 °C. The reaction initially leads to an open intermediate that either forms a
triazole ring spontaneously, or can be made to do so by conventional, or microwave
assisted, heating at 50 to 200 °C in for example pyridine or DMF. The leaving group -
LG may be chloro, bromo or fluoro (LG is CI, Br or F), the corresponding anhydride
(LG is O-C(=0)R) or any other suitable leaving group as for example generated by in
situ treatment of the corresponding acid (LG is OH) with standard activating reagents
as described herein above, Cyclic carbono-2-one hydrazones may be generated from
isothioureas, in which the S-alkyl (for example S-Me or S-Et) moiety acts as a leaving
group upon treatment with hydrazine in solvents such as pyridine, methanol, ethanol,

2-propanol, THF or the like at —20 to 180 °C. The open intermediate can also be
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to 100 C. Cabboeylic [1,2,4]triazoles R ~CHz}~=t _
~4CHs a ~fCH2)n=t.2 L&ICHz)"=t .a 4CHz,,.ta R NH

WO02003 8R3£17 NH NH R NRL O 01 alkyl H2N N N, H-BCTUSRONS/005218

~CHz)n=ta N %N J R ~NH O S 10 Scherme 4 Wth

reference to schenme 4, wherein Reither is H or alkyl
(Me, Et) and R is X6-R3 as defined in fornula I,
gRediBCHhtatddbydrebhhéntaf totsowass voiii aiyh hpldﬂag/idésrmaibr thg same

| I t hyd i I
S oms s G ol B AR 1y e Paraie B SR RRIAe
ERLIRI)S -k BEGH Sféhle @enésgeﬂalﬁg BAYEEY, MhidWardedhneiA

descri béd hefel n above cyclic lactam hydrazones
amla@mrpacmd gospndingsto sipofiard peorsriuiss n%knomto\/th@ ere gkalded in

DA Moo b DBk RIS, 838, Bk UM 8080 100

abogeeC.Such open chain internedi ates may al so be

formed directly by treatnment of |actam enol ethers by

treat ment with acyl hydrazi des as described 20 herein
Sovlik p@am,wg}es ethers are prepared fromtheir

corregpon ding lactans. by treat rrent w th Me3OBF4 or

d| nmet hyl sul fate [ O g. Prep Proced, ;(t 24, 1992, pp.

A Sl ‘?‘%“0” chda, 12004—mp,  173-17 ot
t'ut edji_; tans_a ar ene NHher (oL0] ially
al abI e or be pre prepar d by al kyl agii opfin the 7/

al ph position ykyl treatEnt with 2 eguifaPents of a
strong base suchjas n-BuLi fol l®wed addi tion of 25

1 ieral.gnt of al kyl ating Fa'!}ﬁnlLR, ch as al kyl

hal\.day mesyl ate n aprotic solvents
suchpas THE [J. Org. Chem 64 1999, pp. 6041-6048] or, S
alternatively, via a 28 WO 2005/080397

PCT/ US2005/ 005218 N pr ot eBtledhd 4act am e. g.

tri rret‘hyl silyl valerolactamor the |ikes, where only

one equivalent of base is needed to generate the

5W‘itﬁ rl‘eﬁe%cé‘{&ééh@ﬁxb ANy heke @ TOeitHR R, §Silkyl ZOROEL)RAI R’ is X5-R?

he al kyl ati on results in the formation of

raa@@ﬁn@i mfbmmlg I, aaphoshiliorbly 2. fliriazeles ez eiained b freafing cyclic
nt 'hy@yazgnés%ﬂﬁ’ a BI% & acgf[au‘ab a@erlt% fha & ﬁggpeﬁfchﬁﬁ%tennedmte

which forms the triazole ring spontaneously or by heating as described herein above.

Such cyclic lactam hydrazones are generated from the cyclic enol ether, in which the

- O-alkyl (alkyl is Me) moiety acts as a leaving group upon treatment with hydrazine as

described herein above. Such open chain intermediates may also be formed directly
by treatment of lactam enol ethers by treatment With acyl hydrazides as described
herein above. Lactam enol ethers are prepared from their corresponding lactams by
treatment with Me;OBF; or dimethylsulfate [Org.Prep.Proced.Int;24, 1992, pp. 147-
158 or Tetrahedron Lett. 42, 2001, pp. 173-1776]. R-substituted lactams are either
commercially available or may be prepared by alkylation in the alpha position by
treatment with 2 equivalents of a strong base such as n-Buli followed by addition of
1 equivalent of alkylating agent; such as alkyl halide, mesylate or triflate, in an aprotic
solvents such as THF [J.Org. Chem. 64, 1999, pp. 6041-6048] or, alternatively, via a
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5 synt hetic pathway by e.g. chiral chromatography.
2H [1, 2, 3]triazole-4-carbal dehydes Ar  HN Ar

W,Qrz()%;/osogym_ N oxi dative H HN CUSO4 cl eavageN PCHOISO8E/005218

+ Ar N NH2 iNH -~ OHIi HOOH HOOH OHCOH OH
Schenme 5 10 Wth reference to schene 5, wherein Ar is
5-R1, 2- R2- phenyl as defined in fornmula I,

[I\ILpertéS:}:écr lnatzml, e.g4’ermaa'tbﬁb1@e hyldadaatay obéediiea) wisste bnlyrone

ot SRaTT st B ST Ore coem. 5
POY0,Hpe 684269 Wmigﬁtl%sﬁfsﬁ bhe Prrb@fbrCof rAédthic product

gl ucosetri azol és may be obtained by 15 cyclization of

tvrh@ch ReE paeeiiazated mtq/lts eptant e E1BLSiDETS, RE At ek tage of the

e bttt L3, e BB TS O

glucosazone inturnis nade by coupling of

Z’?Xw%?%&z%%zezol%% AP e%f??é?c L “kur chacova,

E.; Nichols, G; Ph|IIArps B.; J. Med. Chem 1978;

'21(12) 1254- 1260, anfthRi orrer J.; suffell, G 20 A
J. . Cham; 1948; 13 @ 807 089_94] N cleavage /_N
F§‘89<*5Z*ol é” -'*@:'arb"‘;ﬂox ic a i ers Rt O (a B OO-‘_Tkylji

R al kyl 0 O NFH2OH | RO 0 ¢ alrky RNO O

al kyl  Schene 6 25 29 OH

Scheme 5

With reference to scheme 5, wherein Ar is 5-R1,2-R2-pheny1 as defined in formula I,
[1,2,3]triazole-4-carbaldehydes may be obtained from aryl glucosetriazoles by
oxidative cleavage, employing for example periodic acid in aqueous mixtures of
dioxane or THF at—20 to 120 °C. Aryl glucosetriazoles may be obtained by
cyclization of the intermediate aryl glucosazone in the presence of copper (II) sulfate
in aqueous mixtures of for example dioxane or THF at—20 to 120 °C. The aryl
glucosazone in turn is made by coupling of arylhydrazines with fructose in acetic acid
and water at —20 to 120 °C. [Buckler,R.;Hartzler, H.; Kurchacova, E.; Nichols, G.;
Phillips, B.; J. Med. Chem.; 1978; 21(12); 1254-1260, and Riebsomer, J.; Sumrell, G.;
J. Org. Chem.; 1948; 13(6); 807-814]

Isoxazole-5-carboxylic acid esters
0

R 1 R’

R
Q)J\[(o\alk y |
alkyl O o} NH,OH o

- ————

2 ? 2 \\

R® O R2 O O alkyl R® N-og O

alkyl

Scheme 6
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ene 6, isoxazoles are forned by reaction and

sch
WPR0GY4803% y cl i zati on of dioxo butyric ester PCT/US2005/005218

derivatives wth hydroxyl am ne hydrochl oride in

sol vents such as ethanol, 2-propanol or DM at
tenperatures from40 to 140 C. Di oxo butyric esters

& eférencrad stheneuy hsoxheoleseare forored Gy reatibophé resigscyelivdtion of

P b S A B
ethagiél E-gl‘ﬁp%nolsdtqj[\@?at @Mg)e@itufe@ a0 Rt 140en Bistd i gric esters
from-20 to 120 C. [I, 3,4]oxadiazoles 0O | a ~ G
rra formped, thrpughyppreaction of agetiphanonss yh élaﬁmowﬁefeﬁa@e{ﬂl 1s for

eiople M (it th & BlCsctbe i atiohe Biscfuoh Bt dohuripitids n solvents
atdtyds DME, or Ebipenestt sanppeangiufes dromae2dtito PPCazi des,
coupling with an aliphatic acid chloride derivative in
THF, DMF, toluene or the like, optionally in the
PI.8saBERIiRbles base such as triethylamne or a
carbonate, 15 |eads to the formati on of an acyl
berZzohydr azi de Weri vat Lve, which is cyclized af

ated te atuares iln the presence of a deflydrating
s”ch as ph(p;spho ent9xi de i n sol verfks such

FOhuB NG, OF—DMF—Br 1] LRS 6of_to_yi =|@ hey &
[ 1R3, oxaéi azol e produgt.ll Algernatively, , )
[1, 3, 4] oxadi azol es may Rbe Grade ditect! y fronRt hé\~aci dR
hydr azi de using trial kyl ort esters eithér neat or

Ao 9 e

in sol vents such as 20 tol ue oD”X nes/ at el evat ed

tenperatures. Triazole et h@{ygo G G=ClorBr
R

Scheme 7

With reference to scheme 7, wherein R is H or alkyl (Me, Et), starting from acid
hydrazides, coupling with an aliphatic acid chloride derivative in THF, DMF, toluene
or the like, optionally in the presence of a base such as triethylamine or a carbonate,
leads to the formation of an acyl benzohydrazide derivative, which is cyclized at
elevated temperatures in the presence of a dehydrating agent such as phosphorous
pentoxide in solvents such as toluene or DMF or mixtures thereof to yield the
[1,3,4]oxadiazole product. Alternatively, [1,3,4]Joxadiazoles may be made directly
from the acid hydrazide using trialkyl ortho eéters cither neat or in solvents such as

toluene or xylenes at elevated temperatures.

Triazole ethers
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+ NLG~\NhetAr N X O Schene 8 Wth reference

W%ZOQE/H@F@ 8, wherein Ris Hor alkyl (M, Et)PCRUS26)5805218

suitable side 5 chain which may or may not be

protected as appropriate, and R' is X6-R3 as defined

in formula 1, oxygen |linked triazoles may be prepared

by bond formation throlBgh ycl eophilic replacernent of

a leavindigroup (LG in an al cohol actsgas V- R"

nucl eophile undes baS|c“to ditions. A base i9 useg;

for estArpl €OHNaH or JNat  tenper abaik /rrt \,@

80 Cin polar aproti soIX«ents such as DVF or O

acetonitrile. 10 Exanpl es of suitable |eaving groups

are al kyl sul fonyl s, such aScheth@nesul f onyl and

et hanesul fonyl, and hal ogens, such as chloro

Aryl hydrazones and Aryl sul f onyl hydrazones

Wﬁh%i@r@cé\fo ddhéné8, WMan@@H of alk'ylo( -Izl\@ EIE? R’ @ls a §ifable side
HRR G/NNRH R2,15

$(151n@rmh19h p:rayrcgsmgyg}@@be p@t@qu@q@pgropnate and R” is X°-R’ as defined

S5 A AR G A B Qi s

aiucteaphilid eéylaenent of a/loxdhg groapi(HG) wi which an alcohol acts as O-
h d
ol e e Bt A it Boer dappemly. D or PO o

temperatures from 0 to 80 °C in polar aprotic solvents such as DMF or acetonitrile.
Examples of suitable leaving groups are alkylsulfonyls, such as methanesulfonyl and

ethanesulfonyl, and halogens, such as chloro.

Arylhydrazones and Arylsulfonylhydrazones

/IAr .
HgN\N/S\i:O ﬁr
H © G. _N_ _S=0

Y
=
Tz
®)

G 0 .g. ,
L T O

Scheme 9
In reference to scheme 9, arylsulfonylhydrazones are prepared through condensation

between aldehydes, for example cinnamaldehyde or glyoxalic acid, with

arylsulphonylhydrazines, such as 4-toluensulfonylhydrazine, in a suitable solvent, for
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31 WO 2005/ 080397 PCT/ US2005/ 005218 exanpl e net hanoll,

et hanol , DMF or dialkylethers, at a tenperature
WR2PRABA to 100 C alternatively without sOPCEMIS2005/005218

under mcrowave irradiation. Simlarly, arylhydrazones

may be formed fromthe reaction of aryl hydrazi nes,

wi th al dehydes. [J. Med. Chem 1980, 23, 631-634;

boarapls heftlianof, wéranCh ENE oRdidlkyled¥8s, 406 terbpetativicheGieam 0 to 100

. J. em 1978, .21,.1254- 60]
e st oy et anlvedt oo IR e e
QrylhPNrd36nks tAy be Brn¥dGroriMheNeddtioAlof &gllfl@fﬂ?azl@@ with aldéhydes

reference to schenme 10a, tetrazol es,

&l dded: Ghew kA88r Shiodd- GéﬁoMsnafS@é@ﬁu%rﬁ%ﬁmlé%m rf¥03 406,
r 0 e .31 di pol ar

B R e
sul fonyl hydrazone foll owed by elimnation of t he

f.mic acid to generate the tetrazole ring, in
g’%ﬁoe I"FBA¥s 15 such as water and al cohol or
mxturﬁs thereof, in basjc aprotic solvents such as
pyridimne, or m xtures oR these sol vents with pRé)tic

sol .
3 - 970]_Diazgni umsalts in

a suitably sugst it

or Yyl anine uginy weKl kno i et hod$+—W. a_N

di ﬁotl zat ion usi ng nitrite soy eNsuch sodi Yym \N»—G
nitrite or isoanyl nitrlNelg) e preserite of Hxy
suitabl e acid source such as hydroc A,orl c acid or

tetrafl uoroboric acid in a solvent such as water at a
t enperat ure between -10 t &cBen® 104 n t he case where a

| ess sol uble counterion X is enployed, such as

tetrafl uoroborate, the diazoniumsalt thus fornmed may

big réfetehesiondhdie ROLGERIZORE, vikréiA G mlcélwmawhaﬂmng group,
react| ons under. non-aqueous conditions.  Sol ub

) qazbong} ety rguRy é@%@edzrﬁwe%y d 35‘39‘?16%5

T 40505 P A ot

teéﬂtmaitidmm‘xchb@maisahnﬁéamd to generate the tetrazole r1ng, in protic solvents
such as water and alcohol or mixtures thereof, in basic aprotic solvents such as
pyridine, or mixtures of these solvents with protic solvents used to generate the
diazonium salt. [J.Med.Chem. 2000, 43, 953 — 970]. Diazonium salts in turn are
available from a suitably substituted aryl or heteroaryl amine using well known
methods, via diazotization using a nitrite source such as sodium nitrite or isoamyl
nitrite in the presence of a suitable acid source such as hydrochloric acid or
tetrafluoroboric acid in a solvent such as water at a temperature between —10 to 0 °C.
In the case where a less soluble counterion X' is employed, such as tetrafluoroborate,
the diazonium salt thus formed may be collected by precipitation and used in
subsequent reactions under non-aqueous conditions. Soluble diazonium salts formed

using other acid sources may be precipitated by the addition of a suitable reagent such

as tetrafluoroboric acid or sodium tetrafluoroborate.
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WORB0HI8H7r ef erence to scheme | b, tetrazol eSPERYSADS05218
be prepared fromthe reaction of an aryl hydrazone,
wherein Gis defined as in schene 9 and 10, wth an
aryl azide in a suitable solvent such as ethanol or
pyridine. [J. Med Chem 1978, 21, 1254-60] Aryl
azi des may be fornmed for exanple by using sodl um azi de
with an aryl diazoniumsalt, which may i
prepargd as descri bed above from an aryl
exarrplﬁ 10—anittne Aor—N=N=6E t b
eNTTQy batt,onsi dered as a nitr (.
reagent since cycloaddition ont/o phe hydrazone S
followed by elimnation to regra‘ge the aryl am ne
precursor to the diazoni um sal ®? Pﬁep\aTGatl on of 2-aryl
tetrazole 5-carbonyls R2 Rz R NN N®ONN N, N _N R
15 R Schene 11 Typically, n reference to scheme
10a and 10b, is a group V\)ﬁ&?ﬁl f?)gb enpl oyed as a
precursor to the X6 noiety in corrpounds' of formula I,

such as an 20 olefin or carboxylic acid _or acid .

de rafergneate schgmenl Ghe tediagpleemey alse he H@Pﬁffd%vm% ﬁleée?%lonézﬁ an

3;91 é%%ﬁ% %ﬁqayd?s efﬁ;ﬁéd SXAMPhnd § B4R €0, FRBTR éj@f‘éﬂij& ina
e he o group can be cleaved

Qﬁﬁa}oleieolwnta\hodh@lswdmndl orenyridinei [{. Med fdepod 97, é’deé%ﬁ‘* -60] Aryl

az1dgg may be formed for example by using sodium azide with an aryl diazonium salt,

which may in turn be prepared as described above from an aryl amine, for example
aniline or 2,4,6-tribromoaniline. The aryl azide may be considered as a nitrogen
transfer reagent since cycloaddition onto the hydrazone is followed by elimination to

regenerate the aryl amine precursor to the diazonium salt.

Preparation of 2-aryl tetrazole 5-carbonyls

2
R R

Scheme 11

Typically, G, as in reference to scheme 10a and 10b, is a group which may be
employed as a precursor to the X8 moiety in compounds of formula I, such as an
olefin or carboxylic acid or acid derivative, With reference to scheme 11,.when G is
an aryl olefin, derived for example from cinnamaldehyde where R’ is H, the olefin
group can be cleaved to provide an aldehyde directly in a one-pot process using a

reagent such as ozone or via the diol using a dihydroxylation reagent such as osmium
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reagent such as ozone or via the diol using a
d| hydr oxyl ati on reagent such as osm um 33 WD

@@8@@97 PCT/ US2005/ 005218 tetroxi de as kBRGWUSRYN5/005218
the one skilled in the art foll owed by subsequent

. cl eavage wusing a reagent such as lead (IV) acetate.

When a substituted cinnamal dehyde, such as
aetrmdidiwatsdimmmiwl ttehy ﬂdﬂttbimdhmaﬁfollc&vadﬂiy@bsequsnt cleavage

enpl o to S fr e c% eayv

Hme rgegeﬁ?sxtcgm aﬁi@d%ﬁ %geo%i%a @%sglttuq %gghy%e such
R @&ﬁnbﬂxﬁ%m%ﬂh@ﬂbh a@wﬁé@fmtm BfathyD lBemgo%eB a ltb%n%rwould result
Qal kyl het Ar het Ar [G R- LG=Br
rfecdy thel Qdervhge Nithﬂokgﬁnh &t Med&@h@@:@mo d8, @35— 87@]

Scheme 12 10 Wth reference to scheme 12, aliphatic -

al cohols may for exanple be converted by standard
lﬁmlaﬂdzmltg@oztmeamﬁrrmpmdi ng halides by the use of for
exanpl e triphenyl phosphine in conbination with either

i odi ne, oN- br onBsucci ni de or N c | or osucci n/@ de, or

al tremn—al{émehy by tielat nt W tfﬁfAtrlgmormph'@%hl ne or

thi onyl “chloride. Alcohols nay he transforned to

| eavi ng groups such as ne%yl ates or—15 tesyl ates

| oying the apgropriate sul fgnyl hallide ide or .

sulfo ylreda:ﬂdfmydrltg\e il n the ee%nlie of a =

non- NnUCIeop together witR the al cohoG=ams orOTs etc.
obtain the correspondl ng sul phonates. Chlorides or

sul phonates nmay be conver t¥hem§ 2he correspondi ng

brom des or iodides by treatnment with brom de salts,

for exanple LiBr, or iodide salts, such as Lil.
F\Nnthheﬁereabattd@hetnaétrahi;bhaﬁooalaﬁtok maﬁfcn*@lminglei heclondeted by

HRARHTRGO0 Bk STROEHARGT b Syt rakrEple

atig E&Mkﬁﬁ) ink Bl QRGSnatioy VA MK i) OB moSEHéGliMede or N-

ents such as boranes, lithium bor oh dride, lithium
aﬁ%dmpwcemm;ﬂm propbterngiively by drgetmanh vk gohére ¢ thionyl
tJh%}f’c} e 1P &%‘a B@h@h 46 BuRe 1e%19{£§ gg&%ﬁﬁ s8§h §Phesylates or
e’ru en|u Iridium or a atirvely

p:abylamds hymmplogrh@*th@ aﬁpropimt@ neéfonghich]lgie oo sadsny] ahicalnde $o the
rrargse?l(ee 0 g I%nn-ggcleopmm base together with the alcohol to obtain the
corresponding sulphonates. Chlorides or sulphonates may be converted to the
corresponding bromides or iodides by treatment with bromide salts, for example LiBr,
or iodide salts, such as Lil. Further standard methods to obtain alcohols include the
reduction of the corresponding carbonyl containing groups such as methyl or ethyl
“esters, aldehydeé or ketones,' by employing common reducing agents such as boranes,
lithium borohydride, lithium aluminium hydride, or hydrogen in the presence of a
transition metal catalyst such as complexes of for example ruthenium or iridium, or
alternatively palladium on charcoal. Ketones and secondary alcohols may be obtained
by treatment of carboxylic acid esters and aldehydes respectively, with the appropriate
carbon nucleophile, such as alkyl-Grignard reagents or alkyl-lithium reagents

according to standard protocols. Heteroaromatic aldehydes may be prepared from the
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25 by treatnent of carboxylic acid esters and
al deh&;des respectively, with the appropriate carbon
fH7l e, such as al kyl-Gignard reagents BET/US2005/005218
al kyl -1ithiumreagents according to standard
protocol s. Heteroaromatic al dehydes may be prepared
fromthe 34 WD 2005/ 080397 PCT/ US2005/ 005218
@x&msﬁlﬁﬁ@ pﬂﬁxa@r alostofs by exitigion ;iwcedmasl ateilldmommoto eltiuores

wel | wn to {he _one skllle he art
élﬁbHP% e tofuckiad SheLaplgy aeH O I\)B{b aph 0B Ry 5%%??‘1&““
Preparation of final conpounds 5 The subsequent

descri bed non-limting nethods of preparation of final
Poepoatids of final ¢dnhpenndst ed and exenplified by draw ngs

g O B e g
filpuistrated ajhd ekémplsﬁdckbyhﬁawmsl ér whivhdhd geeria |groups or other

L o SO SRt P P o
Lﬁ%ﬁ&sﬂoad e ak l&ﬁé’f?dédfa!t@ébrﬁeﬁﬁﬁg taﬂﬂ StheP g&iéh@ %@ou’kﬁbﬁsﬁ&&tural

I's group or el enment does no i nder the reaction and
te&ment thauélmO$@f£0mmla:h¢an3be vseshindhe exerpplifiadareactions, provided

i r

SPA GRS BRAEAB Bo o AR e BB T Rt B B uRhEtaly
Bynvételdee pel dolr&spdﬁdﬁfglmbmoﬂ demelit of faromhehsat AHaRr stage which is
LG + NucH het (CHNn=1-3 ~(p2)n=1-3 NucH = NR
mowﬂfoﬁeomsﬁrﬂeﬁm?hefﬁ NN NN Schene 13 Wth
reference to schene 13, wherein R' is H or al kyl (M,
Et), Ris Hor alkyl (M, Et) and R is X6-R3 as
ofsf Ruskeaphilictisiermeleculor Gsnigrsmeds of formula | can for
exanple 20 lQe prepared by bond formati onF(hr ough
nucl eophi | i r;,uLLI spl aceg\lentl_d)of a | eavi ng g up (LG in
whi ch t he hi ki Negtom mrght™ be, t _
am no- hPfArogen om of a heterocycl i RetAY ne,NF'ﬁe
al pha- carbon of an al kyl substituted heteroaromatic

ring. Am no-nitrogen ).9f; heterocyclic B
and t he al phggga=bon of\H?ky v substitut ed’a‘m:m3 13

het er oar onat i cs, Wy not react iy \5 “rne/
neutral protonat formN

—N

Scheme 13

With reference to scheme 13, wherein R”’ is H or alkyl (Me, Et), R is H or alkyl (Me,

. Bt) and R’ is Xb-R? as defined in formula I, compounds of formula I can for example

be prepared by bond formation through nucleophilic displacement of a leaving group
(LG) in which the nucleophilic atom might be the am'mo-nitro gen atom of a
heterocyclic amine, the alpha-carbon of an alkyl substituted heteroaromatic ring.
Amino-nitrogen atoms of heterocyclic amines, and the alpha-carbons of alkyl
substituted heteroaromatics, are generally not reactive in the neutral protonated form
and are therefore preferably fully or partly converted to more nucleophilic anionic

forms by treatment with bases in suitable solvents such as LDA, HMDS-alkali, or n-
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BuLi in THF, diethylether or toluene, or NaH in for
exanple DMF, or K2CO3 or GCs2CO3 in acetonitrile or
Bl o ireTHE udinthalstier butodyemneor NaH hefior pxangple PMY, qrdsfCO; or

e, C h
k%%;e{) a@gtop{ettg% ﬁ'k&%p%ﬁ §ucl&$ g%h{a%g%eﬁ aﬁi&% ez;z fr?% Bf u@‘rllbegore the
&6&01151@ v&ﬁ?ah alsuitalile bTeO@@}Bthtoaﬁ?m(gfa 16&&@10@@@&}1 abd tep'tmtatmre from —

T R Rl
Mmeﬁlﬁﬁ@aﬁmgm t@dﬁﬁl%@e §lé‘a{31n@ 3he %dﬂg%m@ﬁﬁms

or th ke I's added to faci ate the reaction in

dot mﬁrsbls adhscasicheeKehOs, r@sb@os, 2. SVE donthetliks is addegdo
Srab L R DB s RS EPATE PORMBel i 1 .
afor saribbahhdedphiles, tig: lgadup grohlﬁus prefeuatdy bi‘dnm dor ritrogam,

OVs, and, 10 OfTs. tio aII cat al cC or
REIeCH I SERREleB AR SV PV 1C Fstie SR diromgy Qi and
@1‘ s. Iép'nonélﬂn cR8l ﬁfﬁ!’: 85 &Bichiot duiiCarh &8s b0 diRalf Metal idd@deSsuch as
the same through in situ displacement of the |eaving

dﬂb \epn be preselt in B\p repstipe dpficilitate thetspmevinoegh &y situ displacement
CH2)n=1 > 2\ R N--~ R (CN 2)n=1,2
,ﬁﬂmf%‘gﬁg\ﬁ%uPEO I%QQN XN N R 15 hetAr Scheme 14 Wth
reference to schene 14, wherein Ris Hor alkyl (M,
and js either .S corrpounds of formula I
g‘gﬁ’f‘:zq‘)p@’éim%”%émﬁ? e‘%ﬁﬁlﬁﬁa i ntranol ecul ar bond 20
formati on through nucl eophilic displacenent of a
| eaving group (L in which the nucleophilic atom

m ght be th@cmp a- cagbon of an al kyI substituted .
het er oar onat e “‘%Wondl tions as (CUQgimer ein
d

above for internolecyl ar dis Iacerre
preferred basesXar r exarrp e NeHA \al
NaH as descr| b,dg herein above.

hetAr

Scheme 14

With reference to scheme 14, wherein R is H or alkyl (Me, Et) and X is either S or O,
compounds of formula I can for example be prepared by intramolecular bond
formation through nucleophilic displacement of a leaving group (LG) in which the
nucleophilic atom Iﬁight be the a@ha-carbon of an alkyllsubstimted heteroaromate
under conditions as described herein above for intermolecular displacements where
preferred bases are for example LDA, HMDS-alkali, or NaH as described herein

above.

Preparation of fused Piperazine-triazoles
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Scheme 15a

With reference to scheme 15a, the triazolopiperazines can be prepared from the
5  piperazinone derivative by initial N-protection to give intermediate IL. The

intermediate can then be hydrolyzed to the acid IIL The corresponding 1,2,4-
oxadiazole IV can then be generated as described above. The triazolopiperazine
intermediate VI can then be obtained by first converting I'V to the cyclic imidoate,
with a reagent such as Me;O'BFyor dimethyl sulfate (ref: a) Sheu, Jennline; Smith,

10  Michael B.; Oeschger, Thomas R.; Satchell, Jacqueline; Org.Prep.Proced.Int.; 24; 2;
1992; 147 — 158; b) Hutchinson, Ian S.; Matlin, Stephen A.; Mete, Antonio,
Tetrahedron Lett.; 42; 9; 2001; 1773 — 1776). The alkoxy group can then be
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Schenme 15a Wth reference to schene 15a, the
triazol opi perazines can be prepared fromthe 5

WHiPeY®2#Hone derivative by initial N protectiBOTAS005/005218

give internmediate Il. The internediate can then be
hydrol yzed to the acid Ill. The corresponding 1, 2, 4-
oxadi azole IV can then be generated as descri bed
alpMecd Fheadyl hadabidp i(cpréryémizme Wlﬂfnilead}’Mingtager\‘{Ias desaribed in

then b tai ped b rst co verti 0 .t.he
SAGREDSOIoN B 87 e 8lae cRAT-HioE el ol HETRGICle
§ Hisféﬁ ®e Gbﬁé inPethald€ rt‘@lue]lﬁnDl\/[F]&i pyPindundkP e ilashdiBois with
Cesch g}g@ Thomas R Sat chel |, Jacquel i ne;

Ggylap YRR QB RIGIAVIRYE irrggijatiop. (ref! 1Igagzgsoniﬂ¢wardf53Hog}§stra William

EAI,%IaH glgl?crfx’ae X t @m%%@%@oﬂz%%agﬁ%ﬁmi%%)g ?.,’%}%ﬁﬂiaﬁ, Jack

al. Kixiyhl, ol A MirkemnfhBrae RYBROASMREWIem Lett.; EN; 11; 19;

0L T35 ThE e B 2R B E m RER  Spouncs
%?ﬁﬁ%laf% @&thMﬁjA b,xn fheh bBGUIGERS] RGcCQte BRG AN td Geliver

formthe triazole heteroc%x(;le Thi s can be done in

eomanwids of foraheB. HNFavey cPaPAEndsridprtteArar B also be
candi L 28t WEE 5b as sh
iog{rlgn atggg’rdﬂfg LR Fher r@&:‘ﬁoﬂ sedtieoc 1 % i%[t?c['kgﬁ%st ¥35b g shovm
Beldbw. Addo, M chael F.; Andrade-Gordon, Patri ci a;

Dam ano, Bruce P.; Kauffrman, Jack A.; Mtchel I, John
A.; Maryanoff, Bruce E.; Bioorg. Med. Chem Lett.; EN;

11; 19; 2001 2619 - 262 ). The protecti ng\rﬁ;gi% can

t hen be re t for s m&dae: Or
Conpouhd YA an thg%@b%ubNec e

al kyl atndn fo deliver corrpatm of formul a /é
Al ternatively, corrpounds of formula A and B aI s®» be 10
obt ai ned gﬁfor di ng to the geaction sequence, N\L/m

JJ

i |1 ustrat' L Sc 50 as shown bel ow.

N/ ~uBOC2 8N 68 ~ o3 4 N QO -y 1 00~ 0
NRL 1. tla.kof yR1 H NH ~ ~ ONaCOH ~ N 2.
A EEOH 0\ OOr ]o'~ R1 o

o}
1.j‘l\ " /NNYm
L A =0
2ADMF _)

' : -~ R
N
HCOOH, HOHO \J\N Tm

NaBHscN MeOH

Me

Scheme 15b
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OH. ry~) RNHO NTFAN 2. DF QD OOH 0 N-RL
HCHO NaBH, CN, MOH O N\ M ~ Me Schene 15b 15 38

HCQOH
WRE09393080397 PCT/ US2005/ 005218 | soxazol e c@opasaes/005218

of the invention may be prepared as shown in Schene
16, below. One of groups A and B represents the
substituted phenyl group, and the other represents
Tdogadil€ yarhpaunds 0gtte)ateRmivn afay bemoguaraisaschoaimttizne 16,

Gl ome o) 19 ub ASED Topesion s B R B AR, B LG g ner
m# s@g sjtﬁé:b&?&c]ﬁ?g Qsf3fh, BreshboudBoBrdishila Banermiiddy, A and

etall, mpounds of fornula 16e rraybe pr epar ed
wepremrgpmqm‘ﬂoa&OfthI%amttl on between conpounds of
fornula 16a and 16b under basic conditions, 10 using
a suitabl e basggguch as _sodi um bi carbonate or

triethyl am negi\sui tab

A7 al B
16a 16b

PhNCO N—O
N
Ao, N BN AMB
16
c 16b 16e
M NH,OH
A B
16d
Scheme 16

In more detail, compounds of formula 16e may be prepared by a 1,43-dipolar
cycloaddition between compounds of formula 16a and 16b under basic conditions,
using a suitable base such as sodium bicarbonate or triethylamine at suitable
temperatures (0°C — 100°C) in solvents such as toluene. Synthesis of compounds of
type 16a has previously been described in the literature, e.g. Kim, Jae Nyoung; Ryu,
Eung K; J. Org. Chem. (1992), 57, 6649-50. 1,3-Dipolar cycloaddition with
acetylenes of type 16b can also be effected using substituted nitromethanes of type
16¢ vig activation with an electrophilic reagent such as PANCO in the presence of a
base such as triethylamine at elevated temperatures (50-100 °C). Li, C-S.; Lacasse, E.;
Tetrahedron Lett. (2002) 43; 3565 - 3568. Several compounds of type 16c are |
commercially available, or may be synthesized by standard methods known by one
skilled in the art.

Alternatively, compounds of formula 16d, which are available via a Claisen
condensation of a methyl ketone and an ester using basic conditions using such bases

as sodium hydride or potassium tert-butoxide, may yield compounds of formula 16e
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tenperatures (0C -100C) in solvents such as tol uene.
Synt hesi s of conpounds of type 16a has previously

WESS/38¥3ri bed in the literature, e.g. Kim heCRyS2005005218

Ryu, Eung K; J. Og. Chem (1992),57,6649-50.

1,3-Di polar cycloaddition with acetylenes of type 16b
can al so be effected using substituted nitronethanes

§fz dovBensifonléiel swbeeqaeiticyaliiation whihh hadroallaatine fdviexpimple in the

t h Ph th f h
G o1 e BYARRS 8610 61l Far TR RGP RB LU 6 500 ).

" Li, CS.; Lacasse, E.; Tetrahedron Lett. (2002) 43;

3565 - 3568. Several conpounds of type 16c are
tormedastabd thabifaibpitshethods prateptigeotipinrmediptes gngfgr subsequent

dar.d
PR T QRS ARID B0 R, oF i Be i b o
3¥idlict apthe avti B the Chseiofan estengtdppgshdssecﬁmnsmrmam myely include, but
0, S0 R Bh ine
?}%}%géd% 718 qgéﬂ‘ﬂ Beksh R A5 1entPsuchUs WO QY P4RIBOR B ction

005 218 via condensation and subsequent

olﬁmlgl ezt selsitivg redusinpageativak as PSR AL aRpwed bih alkplation with

r t

cBben beliFes Y Ry Fh 2t Bt roa Pl A SR pagpestum
Il‘ﬁhh@ dssobventsanth antobient ot EEFeftliatved bameduwtios m&équemmple
5 functi onada roup .tr sfornati ons may be necessary,
iy porghy %%megwa ‘by those skilled in the art.
In the case of an ester group, these transfornmations
may include, but is not Ilrrited to either of
foll owing three procedures® *a tdnpl ete reduction
using a suitable reducing agent such as LAH in
sol vents such as THE b) Partial reduction using a
SThd inbérios &¥itt ebinie itladtmtédiey thg doltoveng homdiniitiBAtxamples.
followed by al kylation with 10 an al kyl halide. c)
Al kyl ation using an al kyl metal reagent such as an

aﬁ@ér pﬁg kum halide in solvents such as toI uene or

fa owed by reduction with for exanple

b steytiirg weteiials pestdeamagreially exailablespregdicr ﬁ@&‘é}ﬁb?(bﬁl tW: f.lrerature

b t DPX400

Ol B B HGRH0 PRRL Bierbpcion

CUamERT £4 Al dpyctﬂm@dtérabbexaﬁng £800] €00 ateisA00i MEk fon'H NyR

literat he 1H and .13 MR spectra were

BB ST RS U0 B R STISABE o devtorated

Vﬂlbﬁ%rﬁ?&%oﬁa@ﬁﬁxﬂ%&ﬁ%s@ ﬁﬁﬁ@a‘técﬂ AlBrlepS@ddl chéRcad Biskfts are in
ppm on the delta-scale, and the fine splitting of the signals as appearing in the
recordings (s:b singlet, br s: broad singlet, d: doublet, t: triplet, q: quartet, m: multiplet).
Analytical in line liquid chromatography separations followed by mass spectra
detections, were recorded on a Waters LCMS consisting of an Alliance 2795 (L.C) and
a ZQ single quadropole mass spectrometer. The mass spectrometer was equipped with
an electrospray ion source operated in a pbsitive and/or negative ion mode. The ion
spray voltage was £3 kV and the mass spectrometer was scanned from m/z 100-700 at

a scan time of 0.8 s. To the éolumn, X-Terra MS, Waters, C8, 2.1 x 50mm, 3.5 mm,
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respectively, using TMS or the residual solvent signal
as reference, in deuterated chloroform as sol vent

W08% 8808 her wi se i ndicated. Al reported chenPECEUS2005/005218

shifts are in ppmon the delta-scale, and the fine
splitting of the signals as appearing in the 25
recordings (s: singlet, br s: broad singlet, d:
davbpglied 4 linckr graliieht, frem 506as 1@1% anetomrile iiglOetM ammonium
Anal ytical in line li Lsi d chromat ography separations
PEATHE KR, By s Wbf%)a  detections, were recorded on
?’r%%a@fv% I dGRASIc8idndo@hpBiwAY hub @AGEGRs6d autdptgpattice
a ZQ single quadropol e mass spectroneter. The nmass
$Pa 6T withetdiodevary dgiseiopBeing it %Teaﬁ NP £84 FESHPEL /g 2s
source operated in a positive and/ or negative ion
ﬁBiélEn'The ion 30 spray voltage was 3 IcV and the nass
PreticaiuiEtes chwamainoan ned pérfamedion rd@ling Silicage! /gyyeuwn Merck,

time of 0,8 s,. To e, col X-Terra ter

B F-Dacvish ezt mintree) SO BB ba oo e e of 1,2, or 4
RCh/ U200 RR5218, 7998F caRhdigiebrd | i near gradient from

5 %to 100% acetonitrile inl10 mM anmoni.um acet aﬁl(renns (Vaian

(Pagificatiar of productowearE Alsp slgng usipg Epap aviixtstien e

h r r 1 .
RAF LR 1anLRIE NS A g G e SPE, EOMongs (Verian, cat
USB60 187 12756006; 19556334), 183 dlsmrhrdmatagsaph’ g siliganfilled glass

Purification by a chromatotron was performed on
SR Sg silica gel / gypsum (Merck, 60 PF-254 with

%ﬁ&&%@eﬂ&@aﬁ%@%g p&iRAned ir0h BESthFyatesizevBihfle ORI Migrowave
layer of 1, 2, or"4 mmusing a 1C Resear chcggMT
chavByratasiueins cominvons adiadian 8t 2400 Berienal Chrrbig i

LN ut Extraction Colums (Varian, 10 cat
# %%1%%55'Nbga BE-SI (Bond Elut Silica) SPE Col urms
(Varian, cat # 12256018; 12256026; 12256034), or by

flash chro toegr aﬁhy in silica-filled glass colums.
Wiapghation HaatermEHHBE performed in a Smith Synthesizer
Si ngl e-nbde m crowave cavity produci ng conti nuous

irradi ation at 2450 MHz (Personal Chemistry AB, 15
Uspaable i Sweden). Preparation of internediates

1 200 e o g g e o

i i Sty ot Aol laeeficadd |

yMe#ige N-¢hiagodetiviiehy)blybingtel (2 6% @rend fHiephepelyervhydrazide (2.57

(2.06 g) and thi qphenge-2-carhq r.azi de . e

i édﬁrlwawol(@e_nﬂf Wﬁ%ﬁ%a%%ﬁg%{’@d CAPhSE g fr 26 T JF“r’an"gqure was

f Qowddl B-cofi®o AL ¥R MWESed precipitate collected and heated at reflux in1.0
M aqueous NaHCO; solutimon for 2 h. After oooling to r.t. and acidification with conc.
FICl (aq.) the product was extracted into EA, which was washed with brine and then
dried over MgSO, before concentration to dryness to yield crude title compound

which was used directly in the next step.

Example 2
4-(2-Hydroxyethyl)-5-(2-thienyl)-2,4-dihydro-3H-1,2,4-triazole-3-thione
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allowed to conme to r.t. and the fornmed precipitate
coll ected and heated at refl.ux inl1l.0 M aqueous NaHCGO3

WORYI8837f or 2 h. After cooling to r.t. and PCT/US2005/005218

acidification with cone. 25 HCl(aq.) the product was
extracted into EA, which was washed with brine and
then dried over MyS04 before concentration to dryness

A0 ofited eudé [BIE-thiddyd)-Strimanhd-diireHHAMS Ausiaeoled -y Badetiy acid

BorhEp SR L 3 BRe B it TE 90 220 This plpipPapesedded;
%ﬁp@ﬁo%l £030 1 LGy 441 XA B PBI’F nBF-WhilS200nt Bef2d 8

t he crude

pBoyed tomomwﬂq)rrtsfor PhoXlbe 15w thearayenghed withsat Naa$94 (ag.) at 0
f% la%la' eeE }Igg aﬁjﬁll)stgd Jﬁ]g ABe 4}8 Maqmln%&%ug% @%ﬁ Rasiy 9Ja¥ ?Qnoved

i's SO | on was ropw se
Gohothe fBirate by coficenfbti¢arg) the profikiE ¢B@ctet] withtiA érom the

PRI FER G S BOIT RS En Wbt s S g
?b, ? Q&f&ﬁ' C%ﬁbéﬁ‘aﬁ@'n {oardndks @@?mdea Erubid ﬁﬁ’édrﬁﬂthhmw gh

was renoved romthe filtrate

mmmaihz@d from Mn@Htth orpidartit maef ﬂ&dttbcpomppﬁn%AHy%

[ e h S t
SR RS A WG TR gt s o .
AOTE@BHRBI76 (gt 2H)dr yness to yield a crude materi al
that was recrystallized from MOH to provide 485 ny

of the title conpound. 1H NVR 10 (DMSO d6): 13.94

nf'%le%H) 7.86 (d, 111) 7.81 (d, 1H) 7.24 (dd
1H), 16 (t, 2H), 3.76 2H) Ex
2- L&({ﬁ-(ﬂ;—C lor0-2 ﬂuorophenyl) -1,2,4- oxadlazoI-S-yl]methy }thlo) (2-

1,2, 4- di | -3-yl th
QF‘}"&‘H )%ﬁg_ﬁ 3% %oli%fﬁﬂgny%‘l-lzﬂ—l- 15 actriazol - 4y1] he
?H@Hroxyethyl) -5-(2-thienyl)-2,4-dihydro-3H-1,2, 4—mazole 3-thione (101 mg), 5-
(preakab e Sudmp e e ogt-1 2 fokadibabie s i)k
Z}h{slaiu%[l éllaégoﬂak@@% Gwsl Stirr3d e Dbk PR YIAF-(2 12) 4n@m«nN (15

pot assi um car bonate (86 ng) wa

snl)rat vtl fHmd g%nfox wemﬁaﬁrgwo doynass) WSR@@Nf G}ste“ﬁ}l? with

L r.t. .
D e L e R
EE—%)‘XM%(]DMS@\ABE'@ OUZAd, )07, 86 I, ﬂHD,I7f(37&:Cd|;rﬂ>H?;r17)d66a(;i ggl) 7.58 (3,
(HD. T3 (9 % ?'YR]@W% &65@4%&,’?&%,%%%(( 2

7.22 (dd, 1H) 5.16 (t, 111), 4.59 (s, 2H); 4.18 (t,

2H), 3.64 (q, 2H) Exanple 4 25
2Ex8mple[4- ( 5- Chl or o- 2- f | uor ophenyl ) - 1, 2, 4- oxadi azol - 3-

y4 Lot BYL 85 0)3 3ubfophenyl)-1,2,4-oxadiazol-3-yl methyl} thio)-5-(2-
thienyl)-4H-1,2,4-triazol-4-yl]ethyl methanesulfonate
To a solution of 2-[3-({[5-(5-chloro-2-fluorophenyl)-1,2,4-oxadiazol-3-
yljmethyl}thio)-5-(2-thienyl)-4 H-1,2,4-triazol-4-yl]ethanol in a mixture of DMF (1
ml) and pyridine (0.5 ml) was added methanesulfonyl chloride (20 uL). The mixture
was stirred at r.t. for 24 h before poured onto water (10 ml). The crude product was

filtered off and purified by chromatography on silica gel using 0-5% MeOH in DCM
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thienyl)-4H1,2,4-triazol -4-yl]ethyl methanesul fonate
To a solution of

W2 3085/p80B%- ( 5- chl or 0- 2- f | uor ophenyl ) - 1, 2, 4- oxadCa82003/405218
yl]methyl }thio)-5-(2-thienyl)-4H1,2,4-triazol -4-yl]et
hanol in a mxture of DM (I m) and pyridine (0.5
m) was added met hanesul fonyl chloride (20 uL). The
1k $tudhiro 3 MBS m lof EHeqBledordpotind, MdiiciPWadusee e alypinthedext
onto water (10 n1). The crude product was filtered
stepp. and purified by chromat ography on silica gel using
0-5% McOH in DCM 42 WO 2005/ 080397 PCT/ US2005/ 005218
as eluent to give 43 ng of the title conmpound, which
\mamqsled directly in the next step. Exanple 5 5 a)

Rl Gl adshieadiirs SRR Y ethbhgm At HBA2REL

~ U&Qﬁﬂﬁ@d‘@f 1y dipepsirehdniiPadne By&ommen ahg, 3.9 mmot) and
i 'soni coti noyl chloride hydrochl ride(69

vx,a@lcp@alpgbch eride hﬁd@qc@;],%\;ig O @i P SrMEY 1\@@ aﬁegﬁn igncro)wave
%Et?r-raﬁq 6b eé AN g 5&0&@?1&1@8&&%&?&%&d%@@003 solution,

, and ‘extracte he organic
waasmdmsraduad edthdD@Mc Bhe erganiatpbese Wsakied pod concentrated Flash

o sneh A B A B BB

Ni\@d dkedS ighe ﬂexlfl)step JHSMR:N, 892(sH) H),SS BH (v HP 3|Jaa (m, 2 H),
66 (d, 2 11). The foll ow ng conpounds

m%ﬂ‘é(‘ésrzééhlg%(ﬂnzgh anal ogous manner : 15 b)
3-(3,5-difluorophenyl)-6,7,8,9-tetrahydro-5H1[1,2,4]tr
iazolo[4,3 a] [1,3]diazepine; 180 ng (20% tan solid,;
1Thd\fqmo®n(g1®mmuaas wele@repareddn B angdogus IAIREr {m 2 H),

fg (é 5-;211ﬂu0r|5|)phenyl)7(§ 7 (8b9q' tetra@yd 0-3P- flrﬁ 4]%1‘1'5&010 [4, 30 (m
3a]([ﬂzng& t whsw@g@@ta& sOHES LT NNIRICDCIHH [8B- ROA [ty 4 B, 3.22-

O 2L o Fonimo b b, £ fﬁ) 545 @y"glsﬁiﬁ(}#@» By

5.33 (s, 3 H, 6.96 (d, 2 H, 7.87 (d, 2 H. Exanple 6
3-(trifluoronethyl)-6,7,8,9-tetrahydro-5H[1, 2, 4]tr|az
Ob)H-H-retl) dxypBpuy TRE S, huetr iy dTo-5H-[ie? SHvezalel4sti d

o P i icepbne: 300 Bla ol S Bues TGN ChCk22 B2 B D548 o

nhh), The (4,8a8), 696 (8] 278 M@S2 Bt i rred for 24 h at
The vol atil es were renoved and the residue was

refluxed in agq. sat. NaHCO3 for 2 h. After cooling to
rES:amtpli]eeﬁ product was collected by filtration,

3~(trifluoromethyl)-6,7,8,9-tetrahydro-SH-[1,2,4]triazolo [4,3-4] [1,3] diazepine
Trifluoroacetic acid anhydride (0.24 ml, 1.71 mmol) was added to a solution of 1,3-
diazepan-2-one hydrazone hydroiodide in DCM (10 ml). The reaction mixture was
stirred for 24 h at r.t. The volatiles were removed and the residue was refluxed in aq.
sat. NaHCO5 for 2 h. After cooling to r.t. the product was collected by filtration,
washed with water and dried to afford 101 mg (31%) of the title compound. 'H NMR:
1.85-1.96 (m, 4 H), 3.17 (m, 2 H), 3.99 (m, 2 H), 5.04 (s, 1 H).
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washed with water and dried to afford 101 ng (31 % of
the title conpound. 1H NVR. 30 1.85 -1.96 (m 4 H),
W 2065/08A3972 H), 3.99 (m 2 H), 5.04 (s, 1 H. PEBUSMOS/005218
2005/ 080397 PCT/ US2005/ 005218 Exanple 7
1, 3-di azepan- 2-one hydrazone hydroi odi de Hydrazi ne
hydrate (0.44 m, 7.23 mmpl) was added to a solution
Riandpleet hyl t hi o)- 4,5,6, 7-tetrahydro-1 H 1, 3-di azepi e

éﬂr!modlde (.79 d, 6.58 nmol) in EEOH (12 5 m ). The
Lasdiazepangronafivdragene rdraiedifid or 5 h and cooled to

},Fl?fcflrazﬂr:rg %gdr’éﬁisa ggfj 7%%}1159 Sk a8 &Jéﬂ-"t% a%ﬁﬁibﬁ' drecteehyhio)-

trati wth Et20 and dried under vacuumto

zgs %g-miraﬁycgo(lfba)%dme@de }wdxm@ilé@ﬁpmcﬁ ShmateDiatsed 2

n the next s

S0 ¢ tepeich v 3h BB sars BB Foled ) 1 BuQ s added and

?Poduct fed &iﬂle(:ﬁg%@ fiftratich, ilzaﬁshwﬁih}h Baso zmd@bxddtunda vacuum to

ution i azepane- 2- one

aﬁfﬁﬂ) 6 &(189"@9 Grro il erﬁO)nPOWeWiﬂégé’fﬁs&% Wﬁ?éﬂ W&éle}d step-
‘refluxed for 15 mn. EtOH was added to the hot
solution to dissolve the solids. After cooling to r.t.
Bzampled added and the pr ecipitate was coll ected by

iItra g%s}n drledto give 1.79
g {hd{bu‘b 4 ?‘Tqre g'gél 3%: eﬁ’ Was used directl y
Mbtli}fl Qodi@é%O SSSltnﬁﬂ 155%1&{&1)) wasdded to a solution of 1,3-diazepane-2-

pyr| di n- 4-

di hyd 5
b 00, 4 Abiramed) Rt o) et mﬂr s roffpred for
ﬁnﬁnsﬁtbﬁ {a8adieddo B 1): kd1gHAORiEB VM éo’lﬁ@ Af’da]) codfifg to r.t.

e reaction mxture was stirred for 24 h.
heaowascadda:d aaduthe puesiviiatesiascbollpgtediby fltrasign, W&ﬁlﬂl@:@@tﬁ hex. and

G5AFE 95 0850 S RS RSBl e e

gipl ) was added. The mi xture was heat ed in a

m crowave reactor for 1 h at 120 C. The vol atiles wer e

removed and the crude 25 product purified with colum

%P[ { ggraphy (DCM MeOH 20:1) to give 319 ng (119
e t|tIe compound. 1H NVR 2.87 §m 2 H, 3.05 (t,

3-pyridia-Lpi-§,7-diRyddo,SH-pyeroi¢(d,1-d[Hp.4ligiazole(d, 2 H).

50
SISEHG GRednyt moeh wensgdst o preliges o2 B ia n M
44%) and the reaction mixture was stirred for 24 h. The reaction mixture was weshed
with ag. sat. NaHCOs, dried and concentrated. The residue was dissolved in EtOH (4

ml) and isonicotinic hydrazide (1.37 g, 10 mmol) was added. The mixture was heated
in a microwave reactor for 1 h at 120 °C. The volatiles were removed and the crude
product purified with column chromatography (DCM/MeOH 20:1) to give 319 mg
(11%) of the title compound. "H NMR: 2.87 (m, 2 H), 3.05 (t, 2 H), 4.28 (t, 2 H), 7.72
(4,2 H), 8.72 (d, 2 H).

Example 10
3-(Chloromethyl)-5-(3-chloro-phenyl)-1,2,4-oxadiazole
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WD 2005/ 080397 PCT/ US2005/ 005218 Step A. The acyclic
i ntermedi ate was obtai ned from 3-chl orobenzoic acid

WPZ0GH08§39718 ol ), EDC1(3.46 g, 18 mmol ), HOBCT/(U82006/005218

g, 18 mmol) and 2-chl oro-N-hydroxy- acetam dine (1.75

g, 16.2 mmol) [Chem Ber. 1907, 40, 1639] in DMF (40

m.). Step B: The cyclic conpound was obtained from
bestA. "!Shelaﬂydﬂv&léﬂ:@edﬁt): van dbfaited ficad 3{¢hlorﬁbeSEﬁc acid (2.82 g, 18

Ik RTITL NONTLR TR

%%_eﬁ%ﬂﬁs@ng%{ i B*“&Rﬁ % 'nf?izol() rg@hélnlfDBer%%_ﬁé(@ Id, 63 gj_%_lle @0 oM Step

B: (FBc ommmbwndswesaohtwm Epmdiepting n DME @R gk hats) Rémﬁed by

SRESR NSRRI i (et DLiRE 90D ERod &h.{)b“%i%mat@@

Ié'iﬁp&&ﬁl (lIrM)S ggvas%ryeaaeﬂext Dsteged)) léRNNﬁtteﬂr 1Aa(mj tH)o & (dd 1H),
sphere n. _After coaling to r.t. EA was added

arﬁ@ (ffhéHéﬂg%%(tcl%ﬁ ( shed with H2O and bri ne,

dried and evaporated to give the title conmpound (1.40
g, 85%. M5 (M=1) 15 275 Exanple 12 20
E—x@h{ﬂhlbr oet hyl ) -5-(3-chl orophenyl ) -1, 2, 4- oxadi azol e

% % g‘% ﬁ‘%ﬂﬁai‘%r)opﬁggﬁ)ol % aéléa&ol 3-yl ] et hanol

@l@h@rmetﬁﬁ)g (Bmhﬂc)rophbnﬁmlzli(oi&ﬂazdlé (ladRigtthe mm@uaamcbthr :

heat ed at ss _SOCl12. wa
£080.r ot Sensapuin RET (S s el p T ARBChoB € Bt etmosphere
Y ableRt 42 the dopahie aseaua]sauéshd ¢8® 1,0
%r}{;wﬁ%g&tltlé(tﬁmgnd Rl s 3H) b 2
(¢l bikp, dried @nd eyappiatad toziwothe difle fpmpsuresh(l( gaﬁﬁ%sl\’fﬁ?\’[. +1)
%H 11-1) Exanple 13
FS (3-chl orophenyl) -1, 2, 4- oxadi azol - 3-yl.] et hyl
met hanesul f onat e Met hane sul fonyl chloride (40 |, 0.49
nmmol ) was added to a m xture of TEA (951, 30 0.67
mol ) and 1-[5- (3-chlorophenyl)-
1, 2, 4- oxadi azol - 3-yl] ethanol (100 ng,.0.45 mol ) in

DCM (5 m). After stirring for 15 min the m xture was
Vizshepie it h wat er 45 WO 2005/ 080397 PCT/ US2005/ 005218

BSh ST REgBRASTAL R SRR 2, e® |

(dero%s bBDNBz Wrag @dde& tdl) [5-53—9h1©mph&ny-}b -1 274 &x4dizzol-3)lethanol
(12.3'g, 7 9 mmoI) in S%Clz {PSO mLF)')and%he re&ction Wa{g)heated at 70 °C for 5 h.
The excess SOC, was evaporated and the residue was purified by column
chromatography (Hep to Hep-EA 5:1) to give 12.4 g (93 %) of the title compound. 'y
Nm: 1.96 (d', 3H) 5.20 (q, 1H) 7.46 (t, 1H) 7.59 (m, 1H) 8.04 (m, 1H) 8.17 (t, 1H)

Example 13

1-[5-(3-chlorophenyl)-1,2,4-oxadiazol-3-ylethyl methanesulfonate

Methane sulfonyl chloride (40 pl, 0.49 mmol) was added to a mixture of TEA (95 pl,
0.67 mmol) and 1-[5-(3-chlorophenyl)-1,2,4-oxadiazol-3-yl]ethanol (100 mg, 0.45

mmol) in DCM (5 ml), After stirring for 15 min the mixture was washed with water
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5 Exanpl e 14
5-(3-chl orophenyl) 1, 2, 4- oxadi azol - 3-yl] et hanol

1-
WQ72[OQS/(&O PCT/US2005/005218

-1 (3- chI or obenzoyl ) oxy] - 2- hydr oxypr opani m dam de was
di ssolved in ethanol (250 nL) and refluxed for | h,
foll owed by addition of 14.0 g (170 nmol) sodium
aetratep ddicd Mﬂtcﬁnce(rﬁ@teﬂia)ld thAf thtBer comgfolunst iwag obtained in 135 mg

ot iR B Lt bud B S dbg Tl At By 1 550

1hkepuhting in a precipitate which was filtered
%‘?’fpgz’c? gcr;['/’lgtalllzedfromEA/Hepto yield 6.45 g

(25% of the title conmpound. IH NVR 8.14 (s, 1 H),
é.oz Ed'41 H, 7.57 (d, 1 H, 7.47 (t, 111), 5.04 -
x3plekt 1 H), 251 (d 1 H. 1.67 (d. 3 H 15
B{S@cﬁlolﬁplhény[l)éﬁ%@kdmﬂiﬂmh&-g}/]bt)lmny] 2- hydr oxypr op

TIOETRCN XL W AT S SR

ﬁggor(gzo ml9 aﬁm&mé&fdm 12 TolRAved b}a@aim@fenmg/mo mmol)

ori de was . The m xture was waned to r.t
stdinmepgetiitprin 5_NahSI‘ (&Qj@;[m @ﬁer@fsﬂgxg@o@g@go gt ling to rztoaq%aé]mt}p& of
e M

ket ib @|p|rwi§ﬁdttebwh1dhwaﬂ diltered\oditand r2ary2dlliged from@ﬁ@-lep to

éieééf @@@%/05 oS h Ry s 437 11D, 6 @K, 7.7

dlZHZ )I5QRAng, 14 gan By, 2454 @, gH)me%(cmlBD of
'yl am ne wydr ochl ori de and 25. g (0.64 nol)

SOdI um hydroxi de were dissolved in et hanol (500 ni)
%idKr.tl. snd stirred for 3 h. After filtration, 8.11 g
. Fn% ) 2-hydroxypropanenitrile were added to the

'L {(3-@hBrobdnabypouyil2kyy drdkypropgnibddaride  Af t er

?ﬁ?f?Sgg Erfg;(rglg&ﬂ.,gn o ?qepz%l(n%l ara;téfgyla}es %9 %ﬁ gg jces a‘cﬁ3 gﬂ
*B? Th %)(20508%1%? 'Ifostll_nbs]slurrgOZ(l 945 3-ch10r8‘t()eélzg3l:1|) chlorlde was

S )
2064 (B3GR PCTAUBZONG! H TG e@ld@gr"szd o1 25 Aitdom of ‘*‘tzg (%3 mL),
2-Et h 3
igs q%e\ﬁ%@ %53 ta@/ Péﬁlxd %r X ?;ch REREA]) ?aner gé’sfebfﬂ?&i/ Ed)rﬁbmm

am ne
regidl conestkation bt othl@MerstﬁoﬁwtrbbuadHu(g%no’awo %2242 g @ﬁgxru)ie title

OB L Bch yapdimoty skl RbS AR LS SRS

and water (2 nL) at roomtenperature and stirred
overni ght. The

- Example 16

'N',2-dihydroxypropanimidamide

44.2 g (0.64 mol) of hydroxylamine hydrochloride and 25.5 g (0.64 mol) sodium
hydroxide were dissolved in ethanol (500 mL) at r.t. and stirred for 3 h. After
filtration, 8.11 g (0.11 mol) 2-hydroxypropanenitrile were added to the filtrate,
followed by stirring for 4 h. After concentration to dryness the title compound was
obtained which was directly used in the next step. 'H NMR (DMSO-D6): 8.88 (s, 1

H), 5.15 (s, 1 H), 5.02 (s, 1 H), 4.00 (q, 1 H), 1.19 (d, 3 H).
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reaction m xture was concentrated and then the residue
was diluted with dichloronethane. The organic | ayer

WRE0SP8HEd with water and brine, dried over RABFSLWHE05218

sodium sul fate, filtered and concentrated. The residue
was triturated with 10 hexanes, filtered, and dried to
afford the titled conpound (5.66 g, 92% white solid).
1H NI\/R(CDCIS) S (ppm: 6.29 (bs, 111), 4.78 (m 111),
4.16ie 3.40 (m 311), 2.99 (m 1H), 2.90 (m

Expmple 150 (s 9H), 1.28 (t, 311). Exanple 18 15

A SR RO
Triethy]l amme 210 adl.t64. Wﬁﬁéﬁymﬂtq&mmm (7.0°g, 32.2 mmol)
3- X0 pi | )
WEP%a%élgcll goe az}éﬁ?ﬁlp?ra ﬁrf;@ﬁ%%cﬁﬁ a%f «%hgfl?ﬁ;ger gfyb%bZ?gtn%ﬁol) inl,4
HRrRes @l Wne) andiwhtke (@ siL) airnedmftemﬁraﬁ:rh enit stirréfhevernight. The
reaction m xture Wasf?(fi % ted aC|d|f1|§ﬂ th 2N
FaeP LT mEHIES VAT FOBSGITE Qresiius MERIERRA VS 20
Hicﬂfo?%mﬁtﬁgﬁeo Ofl&acﬁ £nié BY S wiBwaheg Redh watkharddririe, dakd edr

over an us so ium “sulfate, filtered and
arﬂndemusrse)ﬂem subfates filfergdné concenaaodokpOLRSHivE Tvag frifgrated with

fo H
? ne%l%er% St aotlm??ordén %Q&?ﬁ@d @346%@?@ Z»:h§§ solid).
SHIMVRTCIO)S (pBn)76.5bs2 HD, 417840 (41), 81 (2 SHE Gatploe, 31D,
29991, 3H0Nn2-89 GmpHEh 130 P, kf8xadfazol - Syl ] - 3- oxo- pi
perazi ne-|l-carboxylic acid tert-butyl ester

2- Car boxynet hyl - 3- oxo- pi perazi ne-| -carboxylic acid
Tamimplelyl ester (1.87 g, 7.25 mmol)

hi b

R A ;ca%o&ygégfﬁ oty TUBen
W‘N)Mdml%t%ﬁﬁc?&lmzmmﬁnﬂ ﬁﬁxhd‘l)’ s added mmet}mxp@ﬁhm:mmethyl-
over ni e reactl on _m X Wwas e
éc@t%rlgef%ﬂe@rbwhwléé 59 Hhee @%18 %57%0‘683/0306 fnal (20
%]tﬁtat%ﬁ r%geraﬂu a31)d eratf@fb §%hfém’ﬂ?1'e‘i‘@efclﬂgﬁ alitutedwas

over drous sodi um
&uhé@mteat adidified mwsm H&htxepitw%\ extipltedvad digbloypmethane (3

%111?1% l iﬁg ﬂllfglg’éllc R%/VEB I(Naﬁ E]V%}%q‘?ewﬁéérg%n gﬁ%@%ﬁxt ur %él%éscsof g

@hifufeeﬁltwe& Bn®édiebntaaet Rtaiordvishitdwbhipoued @r 87 & 83%, white
tines rine, dried 5 over anh dr ous

Sothapbd). ﬁﬁ%@%&a)ém@nmm Thet 75 DRl i 1o, 1D,

g silica gel using

PERS Bt 2t aﬁt’]’hane@‘[(mr’t}% A I
conpound ( 1. 48 g, 52% white foam soI id). 1H NMR
(CDC13) S (ppm: 8.08 ’ :

Example 19
2-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-yl]-3-0xo0-piperazine-1-carboxylic acid
tert-butyl ester

2-Carboxymethyl-3-oxo-piperazine-1-carboxylic acid tert-butyl ester (1.87 g, 7.25
mmol), 3-chloro-N-hydroxy-benzamidine (1.36 g, 7.98 mmol), HOBt (1.08 g, 7.98
mmol) and EDCI (1.53 g, 7.98 mmol) in DMF (20 mL) were stirred at room

temperature overnight. The reaction mixture was diluted with ethyl acetate, washed
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(m 111), 7.97 (in, 1H, 7.46 (m 2H), 6.35 (in, 1H),
5.04 (in, 1H), 4.31 (m 1H), 3.68 (m1H), 3.50 (m

WOLY05/880397 (in, 211), 1.35 (bs, 9H). 10 ExanplBCR0S2005/005218

6-[ 3-(3-Chl oro-phenyl )-[1, 2, 4]

oxadi azol - 5-yl ] -5-nmet hoxy- 3, 6-di hydr o- 2H

pyrazi ne-1-carboxylic acid tert-butyl ester

W’lﬂﬂ”ﬁﬁﬁt&ydB ngégb ,Ghtratel sodfumibicadbonat € (ih69). ahdrbgine,1drie8 over
was adde

a#rxsfwspsﬁém iaff §ﬁa+géé§1¢°&’£8?m§e4/ Fhe sesidus s shssglved dn

ﬁMP wbhexy! hh&th%ﬁ nehtb At 138U iﬂr 4 1%L A Flof B8O 1E, thé rddetion
nmol ) 1 n dichloromethane (3 nL) under argon at r

i wosbredh it MG S5ERE3, SR GHET (TS R TG, drid
?ﬁ%( Las? ?Q’ MRS s Hilift %ﬁllf%e %%Bgdbﬁq M?enfujat%ﬁh Pﬁﬁﬁﬁﬂ%ﬁ%s%%med

um na eth yl "acetate I exanes

b fakh elﬁxdmatdgmmytohedma geipsingchek2®4: dbchigrometisme (1 BNwREford

13) 5
FiegiiotAompeg (148 o riforta s X (EpG) g gpm: 8.08
i AH? 759"7@13%}1)3@6 a; éﬁ) 6(3'5f(m 1ip, 15)0461191@{) a53144) 1H), 3.68
$H$H{x3SQNmmﬁﬁgphéﬁQM)ﬁﬁn1254paiﬁﬁiazol 5-yl]-3-(4-met
hoxy- phenyl ) -5, 6-di hydro- 25
8H[1,2,4]triazol of 4, 3-a] pyrazi ne-7-carboxylic acid
qﬁﬁﬁu wbyl ester 6-[3-(3-Chloro-phenyl)-]

di 5- h
& Gt hiss ey rEh & e Vs b o ST
méameadsa% 1!1%&&?@5 fesdg d hydrazide (116.2 rrg

er argon In rret hanol (10 nmL) were heate
dtrimethylowonifion tegrafragroborafet(869.4 owl L ig mmpk was addedon 2- [3 (3-

t ur ﬁ[%n”’t {igzv@ tsggég.;;.@{go Eﬁﬁee 13 gQrb%g%J &E‘?&‘tert—butyl

aersfa:y @m sioth mmomhfdaﬁmom&thbﬁeeeﬂmmﬁe«: argoernt ramed

R R TR TENE X O
%ﬁ ghlao‘frﬁ&c%%ﬂfbn:ﬁéﬁ% iah tl%? 8g % Qﬁyi é.ctejta%qu{(ém A6l afford

Jtma)me&’c@ﬁpc(md (A%4Ajng, F1%% ENMR (@mlg 5 47priyn8.08Hym, 1H), 7.97

Sop 155 Bl (i 260kt Segtrg it a1, 3> it o T 99, 3.5
[(?35 1314 b0 (1, Emarmh m2 BH).

(3-Chl or o2 phényl ) i soxazol - 3- yl ] - met hanol

O_.ﬂ

Example 21
8-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-yl]-3-(4-methoxy-phenyl)-5,6-dihydro-
8H;[1,2,4]tx"iazo'lo [4,3-a]pyrazine-7 -carboxylic acid tert-butyl ester
6-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-yl]-5-methoxy-3,6-dihydro-2H-pyrazine-
1-carboxylic acid tert-butyl ester (284.6 mg, 0.70 mmol) and 4-methoxy-benzoic acid
hydrazide (116.2 mg, 0.70 mmol) under argon in methanol (10 mL) were heated at
reflux for 3 days. After cooling, the reaction mixture was diluted with ethyl acetate
and then washed with water (3 times) and brine, dried over anhydrous sodium sulfate,

filtered and concentrated. Purification by flash chromatography on silica gel using 40
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a) 4-(3-Chloro-phenyl)-2, 4-di oxo-butyric acid ethyl

ester: Sodium hydride (60% oil dispersion, 1.24 g,
WOR085/03p357) was added in portions to a sol uti oRCHUSH0Y(05218
chl or oacet ophenone (4.0 g, 25.9 mml) and di et hyl

oxal ate (4.54 g, 31.1 mmol) in DW (32 m) at O0C. The

m xture stirred at roomtenperature for I h and was .

1 Bem cthedeetitein 18RERe afforleti dieftitkad dompafin (72cbwigi 20). 'H

th i xt t t i N ' t
NI (G S T trd By B T 18l B 2o T Ry 703
t t d3 RY | ' i ‘ 31
e . 4 B e R g 3

(e siH)t L 28 (be9EJue was then purified by flash colum

chromat ography on silica using 0 - 10%ethyl acetate
in hexanes to afford of

ExhRpfior o- phenyl) - 2, 4-di oxo- butyric acid ethyl

ester §4, 439, 67% vyellow sohiggg. 1H NMR (CDC13) d
(Fr§-hloys-phen Brlegﬂ,aquﬁrlg: ethaol o e (gs (d,,. .

2)143-Chleg-gleenyDr), - djovgrbytyric peid ethykestirs Soduymiyydride &%

0 211) . ¢ Ak 44, (i - : )
bhisresith: b2bnedyt iredheafa et ebnen e oottt
ellogracetaplsamone {4oh gof5. %muBsl) and diethy! oxalate (4.54 g, 31.1 mmol) in

hi - -2, 4-di ) ' ' t .

OV SRR T R S gar s T g v o
YeatdPatB0TTh a hilf BEhhafe cobffl, the mivtarcheattedtedtwitBEICHCI and
for 4 h._A_fter coolin t he mxture was fdlttﬁregl ?’59
Weenrblgtes with @t@yhaqq*@@% %h@ prgapis laysr gyag Wash§ Wi .wa er (3X) and
S s SRR R R M B i bR el. The
teping rési8s Was thekipyriffed/y flash colunts) chrpmatpggaphy pnyilica using 0
?—n]g)?/f é&y}.&é‘%ﬁ}q )l\r/l_l)l(etglffrrxees 18 ];ffgrodt ol} 4*-‘@-&}{&0%‘3@5-B}ﬁ'@i%ﬁ&-%ﬁtyrio |
[gléfdgﬁ?ﬂ%ﬂ '&L«tﬁf grm‘}e eyieff)é %élw @iigb .;1131 NIL?E)UQGD%D 'dl (pprh):tll‘jihlg(br s,

um num ride .. 8. 0
5Da7 Q8 uEorT 55 (& 1F8 BAY b AERAD (Y 1HE 3B 81 e A 98T, 2,
%ﬁ%lb@)?q@ kC acid ethyl ester (2.0 g, 8.4) in THE (100

>

omtenperature. After 1 30 hour, the reaction
IB)&-(3- €hlvas-plieapl e andle-B-oasbexylizrgid ¢thyl esiar: Acobgion of 4-(3-

w.th et hyl cetate. The .qrganic |ay W th
ap b2 detiatefpr red <Rl sl UnpiRRIEe

SRk kit By @ochlolibe4h ¢, @30 wantentiahad] (6Dhel) was heated at

resul t'i ng resi due was then 49 % 2005/ 088%%3 th cold methanol

ROPCUsn b5AeEoPEne he mirtEee W Hlfsaahandopggd with cold methano
Ay PN RIS 120 RL DY A ALRL &yl RsBERANE, 1196,

TPrOE! P2 PR M. AR TS %%?y. Tethanol .

(WhiB2eplidy. 5% NMER CIRCE) i(ppm): TH2 (VL) 1B)(Tophgm, 2H),

7 ( . 1. 7.4 (s,

1445 o Gyt SR e s ety D,
¢) [5-(3-chloro-phenyl)-isoxazol-3-yI]-methanol; Lithium aluminum hydride (320
mg, 8.4 mmol) was slowly added to a solution of 5-(3-chloro-phenyl)-isoxazole-3-
carboxylic acid ethyl ester (2.0 g, 8.4) in THF (100 mL) at room temperature. After 1
hour, the reaction mixture was quenched with water and then extracted with ethyl
acetate. The organic layer was washed with water and saturated brine, dried over

anhydrous sodium sulfate, filtered, and concentrated. The resulting residue was then
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Exarrpl e 23 Met hanesul fonic acid
mgS chl or o- phenyl ) -i soxazol - 3-yl net hyl ester Tri et hyl
WA R@89865 ny, 9.5 nmol ) and net hanesul f onyl REABF208R£005218
(820 ng, 7.2 mmol) were added to a solution of
[ 5- (3-chl oro-phenyl)-isoxazol -3-yl] -nethanol (1.0 g,
4.8 10 mmol) in dichloronethane at 0C.. After
furtfoudrhy fldsk coleant ¢hoomatbgiapiyeusiag 1 érea%:ﬁ il agplete iBpgpne to

od| carb [5) 1

AR R M 0.

o S jnﬁfﬂé;saﬁﬁ) 769 @en@g,msqm CHN G Gatiey 4.84
to affor anesul fonic acid
&@H},&ﬂb@oﬂé}qenyl) i soxazol -3-ylmethyl ester (1.4 g,
100% light brown solid). "HNWMR (CDC13) S (ppm: 7.80.
(s, 1H, 7.70 15 (m 1H), 7.45 (m 2H), 6.73 (s, 1H),
Exahple23 2H), 3.16 (s, 3H). Exanple 24

5Ch|or02fl hen 3:chlo 2,4

TR sk Eae 8RRt M AT BT
E’th5*f%ﬂ§1§é r&;@é &"g@%%ﬁbl? aﬁd?in‘éﬂ{aﬁé'#&lmﬁyl ch2&id3. (830 mgp¥ 2, mmol)

Brechidsied to w@yﬂcpmsz@[ﬁa(é@&l&wwh ﬁ?g‘gﬁaﬁ?&?’?’}éﬂrﬁw G0 & "%%nd 4.8
F%Olﬁl‘% d\%léromdegh glfef(?@ %nﬁé YEbiZ a}d’t hd®, @%88ca20hlxtufdMras

I nterme ate tesidue and the
Ruichee withasldweairedd Sodiuh Hmbonamdﬁh@dibctorms: layer was

fied by flash
Giomad Wl PR P P BRBRL an s Al
Qél%&zﬂgted %{ffé/ﬂ(d%%m%ﬁsﬂ?&ﬁc Zié Si{Bé‘chldﬁprhm}Spisbﬂa)zol 1H1rgethy1
(enter Q14 g, 1074 light bBMp sobd)epﬁuwﬁgeclaﬂsw&%um)c? S0 7:70

fo S et D ??a%ﬂ%ﬁ%%%@iﬁs?fﬁﬁ?w@%a azol 3.y11-3

-(2-thienyl)-6, 7-di hydro-

| 5Hj1,2,4]triazolo[3,4-b][1,3]thiazine To a sol uti on

20

25

30

d}xazn][lgze

AR e

ﬁEﬂe aasyﬁtram@mbdimwaﬂa B omrz-fhs)@msc Qrohpr)zoq,gae‘énd 550 mg,
S SR B, it 8 Bt o

flomyarayhREtadidin® eI 70reg, Sl ﬁmﬂbﬁl) mﬂ)ME(Q-D fl.). Fid yffam dychzatlon
concent rati on onto | [ c

f b
chrosadieerje.dpMY @Ga ngl,, |Was & gg}e’co ’ch% qurr%%a@} | 20 %I)a_pd the mixture
7\9&531968,?68%& al,hl'ﬁ%n ThPpRGL S sS:{i88 bYFlath Eoltzirinl cBromato graphy

using 10% ethyl acetate i in hexane afforded the title compound (438 mg, 56% yield
over 2 steps, white sohd). 1H NMR (CDCl3) & (ppm): 8.16 (m, 1H), 7.58 (m, 1H),
7.29 (m, 1H), 4.72 (s, 3H).

Preparation of final compounds

Example 25
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NVR. 8.07 (dd, 1H), 7.56 (m IH), 7.51 (dd, 1H), 7.47

17-7.23 (m 211 10 4.86 (dd, 1 4. 60
( ) ( ep}gggn%gposmosm

9-{[5-(3-chl orophei.yl)-1, 2, 4- oxadi azol - 3-y1] net hyl }-3
-pyridin-4-yl-6,7,8,9- tetrahydro-5H[1, 2, 4]tr|azolo
[4,3-a] [1,3] dlazeplne 15 NaH (65 028 mml
rel3e(3-Cdom-2 iyt 2 gymhdisoli Y15 Frigers-6.T-diydro-

t | o[ 4, 3- 1,3]d 54

SRR R R P AT g e

Fro £dohatordf- 2rE3h(}{[5) (ﬁcm&'odlﬂ%rop]hmml)l-l) 2.4;Xadiancledti azol e
ri

t t, .St
i S TIPL L RS, 89080 gyl = SRR 43 me) in
%?]mt Bt H&cﬁd‘@@&mﬁf‘ﬁy@ﬁﬁ& e Wiy &t -E7%F° Th8i1OE@@AE CThe mixture

se was dried and 20 ‘concentr at ed

ofmscaﬂiavv@@ tagiye oDMdktEred forenothiesd aé&f% aﬁﬁi}‘u@s ablyleQH (1

S e R s o Bl e o

st DEMAR A MEOHIT((30:2 & difhent Prob@iedn.8 mghf thertit®Beqmoutd. 'H

e ST OetD. Bl s w0 mes iy 233 e uhoen M e, 210,
94 84 grd% n&hﬂ)a{s @ghg{)g{t.ks &RxaT0b 83, bagt hyl } - 3- (3, 5-di f

| uor
t et rahydr o-5H[1,2,4]triazol o[ 4, 3-a][1, 3] di azepi ne;
yéel d%%]z.GSrrg (61% yellow solid; 1H NVR CDC13: 7.95
7.68 (m 11-1), 7.41 (m 2H), 7.13 (m 2H),
f%{[s:{@-chmroahanym 2 A-Gxadiszb3-yBngthyle3-jdin3t-gi26,7.8)9-

R T R AT R
9N£f[1 %65( S Cbl be 6199819 b hiR@XeE 8bluBory 31 pYANin}4-Fr-6,4;88t ho

phenyl

tétrmwﬁaam Tiriazolo4.5 i Al papinedpt ma PehSmesDria DME (5

ﬁ g“ft 8% ﬁgalf?n%%%y?)‘“ﬁ, (3 gﬂﬂ %phérﬁ?%%%ga?ng}ea)gs mg, 0.28

7mﬁ£bl Z\Qg’szacﬁbﬂ at . Sﬁrzr{n% 1wa2 kdpntirBie8 9.1 and BHLL] s@uidor, sat., was
s
s S ey S e R g T rearin phpse.gvas fiedend

1 1d d56 54%) of th
Sﬁﬁ%elﬁaaz%]ﬁtf‘?asgzol by éifh (DCM/(Ij\/IIeaOZHZIOngyw ed 56 m é ) of the
%(mgi G 3 98 (m, 2

yellé ovnpoindd: LT N 4 7 3 wpcm 2:H>93

B R0 Ji)43,(§1 @)S@B% L, s T g 1R g0 G 3%,

1894(&!21H)4H) 10 e)
9-{[5-(5-chl oro-2-fluorophenyl)-1, 2, 4- oxadi azol -3-yl ] m
ethyl} 3-pyridin-4-yl - ‘

The following compounds were prepared in an analogous manner :

b) 9-{[5-(3-chlorophenyl)isoxazol-3-ylmethyl}-3-(3,5-difluorophenyl)-6,7,8,9-
tetrahydro-5H-[1,2,4]triazolo[4,3-a][1,3]diazepine; yield 31.8mg (61%) yellow
solid; 'TH NMR CDCl: 7.95 (s, 1H), 7.68 (m, 1H), 7.41 (m, 2H), 7.13 (m, 2H), 6.95
(m, 2H), 4.77 (s, 2H), 3.91 (m, 2H), 3.22 (m, 2H), 1.93 (br, 4H)
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6,7,8,9-tetrahydro-5H1[1, 2,4]triazol o[ 4, 3-a][1, 3] di aze
gl ne; 28 ng (33% white solid; 1H NVR CDC13: 1.90 -
WO 2605/089397 41-1) , 3.37 - 3.41 (m 2 H), 3.95 - 3PODESI0AF/005218
2 H, 4.94 (s, 2 H, 7.22 (t, 114), 7.49-7.59 (m 3
H, 811 (q, 1 H, 8.76 (g, 2 H. 15 f)
9- {[5 (3-chl orophenyl)-1, 2, 4- oxadi azol - 3-yl | met hy I7}
B-hleao )yslo):azol -3 yl]methyl}-3 (4—methoxyphenyl) 26,7,8,9-

tﬁtrﬁﬁar%o%%té%@%if sty Nghdze B el Qb e B f v
ﬂﬁllﬁﬁm& dﬁcn 37, @ﬁ%n By 6 49r@n, 2071)7.4B(DQH, 1325&811;(211), 2.01
(g) 2121)7 (4479' <§: 2:)1)1 3% (s 74H§>33 @&m 2%9{)2 %%3@,@33 X éﬂ ‘&BIH)

m

- 9)
9 {[5 (3-chl orophenyl ) -1, 2, 4- oxadi azol - 32/ l]metha/
t@mmmhyhyl)lsoxazol -3 yl]methyl}-3-pyr1dm -yl-6,7,8 tetrahydro-

fH [&fzdﬁgz%biﬂ% %ﬁﬁ%ﬁ%ﬁ*@%w%ﬁgg%ﬁemlﬂﬁcl‘%m

éD% 7 8@6 o), 7 39 &ﬁ }g) 7;62%@1, 113), 6053 (m, 250)H).51 4d, am)(@;99 G,

, 2 48 1
VHBGW Z.H};I)3 967(H8QH@;;ﬁ 221(S>—|§H) 1@6{;2%4%{ (m
9-{1-[5-(3-chl orophenyl)-1, 2, 4- oxadi azol - 3-yl ] ethyl }-3

-pyridin-4-yl-6,7,8, 9-

B9 phpclstieEo-R-fioPoptetyl) izt ofsad Bzl 3-yilmeyhyll-3 mpidia-4-yl-

?g' , -,r?r;r%q‘t%qll}tglpﬁ‘ r.ﬁgl@f ? Qgtl‘lz’lzg_ o'[)ﬁ{ ?—%ﬁieﬁdg Q{)xgg %m& ?3 Sg%i white

g%&%@%m%m?}sﬁgggrg}%imwmBm746%4} 72 3)7 B-.95%4 3.998/(n, 2
WEE0B3008A (5 1 ) [ 495150 Gonbind G 1 8.76 (6, 2 D).

1- [5 (3-chl orophenyl ) -1, 2, 4- oxadi azol - 3-yl ] et hyl
nmet hanesul fonate (186 ny, 0.61 mmol

).,
3y py[5-@i-¢hldrophefiyl}- 182,,4}0xsilam133dyld>m5ﬂp.yl}-3—(3 5-difluorophenyl)-

Sy gy G- S i ST B e, Tne PP e
111.{181&3&( dD@,: H)89 b B6(m, 4HH3.38M 3.46 in, 2 31),159@ 3.987m, 2
3&)4@,79 (s@(lra £495- @93@131‘@7? AT, (@ Gy TP G L) 7508 D)
w(gh@ %Zig‘%(i@b ° ’8.7722(;n 725E|).(m E!(arl_rbpl egzg1
7-{ [5 (3 chl or oph enyI) 1, 2, 4- oxadi azol - 3-yl ]
aoprebfosonbemiy g pofi Sy g mepoypyensy-
WS @te’lﬁﬁyﬁﬁﬂSH—E%Q,éﬁtliiﬂidllé[uﬁna](piﬁ]dlazepme 8mg (6%) tan solid; 'H

a%ébﬁn [123211(%14[11) 5, 18] 2 DoB S0 (@56 56 (52 Tt 7 (@ 25D

kﬁ%{GE%ﬁég7@g ﬁggfg55$%t@@2 4§g@bg 1the reaction

romonet hyl ) - 5- ( 3-

Example 27

9-{1-[5-(3-chlorophenyl)-1,2,4-o0xadiazol-3-yl] ethyl}-3-pyridin-4-y1-6,7 ,8A,9-
tetrahydro-5H-[1,2,4]triazolo[4,3-a][1,3]diazepine

The title compound was prepared analogous to 9-{[5-(3-chlorophenyl)-1,2,4-
oxadiazol-3-yl]methyl}-3 -pyridin-4-y1-6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-
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chl orophenyl ) -1, 2, 4- oxadi azole (400 ng, 1.46 mol) in
THE (10 mM) was added. 15 After stirring at -78 C for

WG HOXfi rri ng was continued at 0 C reachi ngPGT/PS2005/005218
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o.n.. Ag. sat. NH4O was added and the m xture was
extracted wth EA The organi c phase was washed wth
wat er and brine, dried and concentrated. Flash

chomlomaty DRG0 eas by b

reparat|ve a rde . 9

bustpatlon R 160 e Songich: > PrRa Fah gt o gty i

'{71{,7%%]‘5 zAo[dB-411 ér]flli'é)zeﬁinéggzoa%g,mwémhﬂol) 18 .give &1 mgl(4¥4) of the
. SL74 (d 7. g,

ﬁﬂa)winomi. Chania: 199 Ceadnpl 8623 95 Gl b, s % 2Pl T,
-6l 9 {37 chl : 104 - Bryy| hy l)-341 -

2t4él[fs,{§gglgg‘e$§1§ﬁ3egy§/9 @%&%&gg@sa%@?&h Bry, 4 aeighy eh; B41

yebr @) padnp7 SeH[715 2 |1tH), 8001(nf 4 B, &2 (n3] &)ad&p(me? Hhe

title conpound was prepared anal ogous to 9-{

[ 5- (3-chl orophenyl)-1, 2, 4-

%&@ %é 3-yl]methyl}-3-pyridin-4-y1-6,7,8,9-tetrahyd

ro- ,

2,4]triazol o[ 4,3- a][1,3]di i ne f .
37-{[54(3mhhmpiw{yl)\)?égﬂo@[x@ﬂia@ﬁ@m[sﬂclW}I}yhﬁé%%]dg&-ééﬁgz%ﬂé‘yd""'

, 43 .

%ﬁ?%ﬂﬂgﬂa‘a&%%‘%?‘%, 8,9-tetrahydro-5H-[1,2,4]triaz
e h it B
chronat ogr a ep. . ar1oraegq. 9. o
GHopred, oM aaner Gt saeen o e (B G4 &l ater

3 ; AR thyD)-BE3-
(s B e g T e 26,
(dhlordptdnyl)71,58-oxadazste (490 mig, 46 mmobgn THE (10jmy) wgs pdded.

1, le 30.5 . . . . . . |
e stingtor B b g 7 Sirdng s soioyef 240 ¢ feaghipg rt-on
h Ref.yshﬁ @g—MI )wle15 3@%3?1% #d the mix[tlzre was lextracted with EA. The organic phase
tefra Iro- , £, rrazojl o ,w-a razl .
i Webeb RGeS Prs, Gt A AR TAA (esh Ry EAPY
VUINE : 208 m (1%9) bf the titl
bR AR kol A6l CamAloatnt mp (Y b o il
[ dorpound] By NMER 1777 e, dr B 2y15i (61, 3¢Del 3 01, biDy$-98 §pet H), 4.31
2.5 4 i n 40~ di,Chl ¢
06 TR b | B ek A B @ g9 2t 1D, 8.74

dighl gy omet hane, After 15 minutes, the reaction was
rmed to roomtenperature and stirred for an
addi tional hour. washed wth saturated sodi um
bi.car b e, dried over anhydrous sodium sulfate,
fFF{?%nge@and concentrated. Purification was perfar

b9'{[S'tasmomml)dmammi@z‘dﬁ‘W]mﬁf@ﬂ}l“$"&ﬁif§&r°W§T1¥Yg)?%gvsv9'

" toonty oS P U S B XA SRaid R pine
The title compound was prepared analogous to 9-{[5-(3-chlorophenyl)-1,2,4-
oxadiazol-3-yl]methyl} -3-pyridin-4-y1-6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-
a][1,3]diazepine from 3—(chloromethyl)—5—(3—chloropheny1)—1,2,4-oxadiazole (89 mg,
0.39 mmol), 3-(triﬂuorome’rhyl)—6,7,8,9—tetrahydro—5H—[1,2,4]1Iiazolo[4,3—
a][1,3]diazepine (73 mg, 0.35 mmol. Column chromatography (hep./EA 1:1) afforded
85 mg (61%) of the title compound. 'H NMR: 1.88 (m, 2 H), 1.94 (m, 2 H), 3.26 -
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15 2% anmmoni a in nmethanol in dichloronmethane foll owed
by trituration with diethyl ether to afford the

WPi05030¥bnpound (40.6 ng, 69% . 114 NVR ( CDCLBYT/BS2005/005218

(ppm: 8.10 (in, 1H), 800(|n 1H), 7.67 (m 2H),

7.48 (m 2H), 7.05 (m 2H), 7.86 (m 11 1) 409 (m

311), 3.89 (s, 3H), 3.47 (m 2H), 3. Igp

.85 (m]2H), 208 Eﬂé]‘ﬁ:(tneZH) 83p &, (Zsi)cﬁl%r(m,pmé)nyl ) ﬂ1572(1m11 H),
[ - 3={4- met hoxy- phenyl ) - 7- et hyl

g)ég%? gﬁ)egpéﬁ%} [1,2,4]tri azolg %4 3- a] pzrazi ne

Formc acid (0.1 nL), forrral dehyde (37 wt. % sol ution

in water, 0.1 nL) and sodium cyanoborohydride (1.0 M
Esample30. 1 nl) were added to a sol ution of . |

3 LA BBy e mem s 3673

Oet{'amyﬂrd{[l,ﬂ;ﬁMZ&IO‘[‘}Q-a&PWMI ne (30 my, 0.071 mmol)

ﬁ%toﬁa Cg@ qﬁ]n?rdl\y%s aJdgﬁgg g geog 1 OR grjrrf 3- éﬁg Wa%henyl)—
?l Quﬂ@ﬁdi&z@ﬂh&yl{}@ eF-mathdxj-pRenydxS o atitetiosi- [i,z;h]mamicrﬁ{ﬂrﬁr

dried over anhydrou

ﬁ]m;@dnﬂgz%ﬁﬁfé’oéﬂﬁb% fes A gt L1 S 4B B
d@g&ﬁﬁfgymﬂz aftol %egﬁctﬁl@rﬁiﬁﬂuﬁgwéﬁfi{bﬁﬁﬂﬁﬂed with
ace Xanes,

ate I'n et hyl acetate and 4% 2M anmonia in
mlimtt&nmbthane AﬁtarfilSanmn‘eE Hhgwesagtidrowaiewamss tpjreqra gemperature and

3005 63 agadbaient Gurtiss Sy Wie ity (30hHlute, dried over

Zmﬁ}?dr&ﬁ@ so@lihihi sul?at@ &I(efed ad)condendate mPusfipation. o genformed by

(ﬂ,ﬁsh gcphymng;h;[c?nqtﬁgramlp% on il 18%ge§ %mg%f %f" T'Zce% 1n2}§xanes to
Néhd? ﬁ?&@ﬁl%f&rﬁ@héi@'fo%@mi trﬁ&aﬁén i diethyl

et
COfT'pOUI’]g:ES Ofyn:l he 1 nvention can be an gzed usl

stten dasatfordsBatited compamnd (4Ghalg, 68%0).viH Qiﬁﬂlég (ppm): 8.10

TN Fo ko TR, Al e 20 1 R G 7 0P 20, Al 11, 4.09

731 1 l(m, bS; 1992
P 3 o s (1005)

Bal azs, et at, J. Neurochem stry 69:151 (1997). The

rﬁt hoglol Zgy described in these publications is
13 ted herein by reference. Conveniently, the

C@[Hl(&vl(l‘ﬂior@fplidhgl)l-[m\2»;—31]bxaﬂiazn&-ﬁ-)ﬂb3ﬁ(ﬂmtbdxbyhﬂEEl)’rg'mthyl'
an _assa Igg bil.ization of
i hbr/ cte ¥Tﬁ§‘ly§ -ﬁ?éftawolp %}“ﬂ‘l’) YIpED€e| | s expressing

{%x‘ﬁf@aa&@ E%L)F?dﬁ%cféﬁ?dey(gv Swt. el BioRip Kess) MY niln|d sodium
URS5d as descri bed i n” W97/ 05252 were seeded on

clahalyeohyisigicdd. 0&4@&?}@99{16%19‘6‘3%@3%0& Ut of Spi3a(@rehloro-
S' des ﬁ&‘% 4]oxadiazol-5-y1]-3- (4~methoxy~pheny1) -5,6,7,8-tetrahydro-
[1,2,4]tr1azolo[4,3-a]pyraz1ne (30 mg, 0.071 mmol) in methanol (0.8 mL) at room

temperature. After stirring for 30 minutes, the reaction mixture was diluted with
water and then extracted with chloroform (4 times), dried over anhydrous sodium
sulfate, filtered and concentrated. Purification by flash chromatography on silica gel
using 50% ethyl acetate in hexanes, ethyl acetate and 4% 2M ammonia in methanol in

dichloromethane afforded the titled compound (23.8 mg, 77 %). 'H NMR (CDCls)
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anal ysis of [Ca2l ]; nobilization was done 24 h after
seedi ng. FLIPR experinments were done using a |aser

W@ 2q06/08§9Df 0. 800 Wand a 0.4 second CCD cangid/US2005/005218

shutter speed. Each FLIPR experinment was initiated
Wth 160 .d of buffer 20 present in each well of the
cell plate. After each addition of the conpound, the

5 h%i%ﬁ%%r(ﬁ?, 151 9ned (HFIETS AP \(@ci28T T4NEs, 23), 1.03 émpdid), 4.37
| nter

al s foll owed ’3 anpl e at e
ERA D E (R Oas, A0 TEEe D5 ] el tnag® (i 2:56 5

the response wthin the sanple period.. EC50 and

O determ nations were made from data obtained from
8- poi nt 25 concentration response curves (CRC)
erformnid in duplicate. Agonist CRC were generated by
Ea}'mﬁb"%@f responses to the maxi mal response observed
for the plate. Antagonist block of the agoni st

chal l enge was nornalized to the average response of
{The phaovicalogiAEPIERES Fiiha SOTERBMERS P RENPETORS fRLCS e

l.ate 4 ; f hRftsreREHAY
e e s s e S ey woseys
hROwEN Rhowhosthhattes (esesped inrfaoexample Paamerd ahel Afers §:457
neasured as an index O t of edi_at . .
Sraebarpaea e (PRSI B Wesoier el

(59sYSTA0R, 0A2 YBNersbaHRhilsBXG: ESIS(10§7). Mbe metterdolr@ly WRSwibed
receptors were incubated with [3 i nosj t ol

o -
dw thest ghiblicatiersie dncomosaied hefeid Byfe & GRRERIEBHY-dAF i ne
and i . f ' i - th
R o Sl A e s
hébiRzatDAGS idirdcakidan eiciwnt [Caf yinwals eraressingre@lusyp.

re-| bat,i ng test conpounds 5.0m :
ik EReR Al prEeRe g ERo R o S a8 WpppL05252
(ﬁ%_e Medefi @ c30agbntoatBe akhi EitRmes-evellgrlatesmatts tlaoy sidheand
addi tion ofz+ﬁerch[ oric acid (Soﬁ. _Sa | es were
coklysistod dCan m@&;&ﬁﬁpﬁlﬁféﬁﬁi‘?@@d’f HsEiSEA B hosphat es

sepal. \ i . d CCD
B ERRLRLRE yep Bihe (Sl lhder 56io, 800 56 IPREER 0.4 scoon
CoTes BteOEpeet SRdch FEIIPR erpdrsngnt owas detlated withel 6438 af buffer
bel ow. Assay of G o L re t or, ant.agoni st actividt
FireSil PR A iR RS CollAte. A ot PR e o R the
dﬁ&@é%%g%eéggn%\@%é 5250 kBe¥ef Bs&oadaderonls felldvagisy 3 samples

coa ottom96-wel|l plates with black sjdes

aaich seaonal ipgdrvale Ry Wereoniaried ef Bif Reas hyg J‘f‘tfr tpspopse
h foll vviqr}gpseedi&m. Cell cultures in the 96-well

p e nggH%d with a 4 Msolution of

ap et madTeL fdeterestgions aeramide from data obtained from 8-point
cohcentration'response curves (CRC) performed in duplicate. Agonist CRC were
generated by scaling all responses to the maximal response observed for the plate.
Antagonist block of the agonist challenge was normalized to the average response of
the agonist challenge in 14 control wells on the same plate. .
We have validated a secondary functional assay for mGluR5d as described in
W097/05252 based on Inositol Phosphate (IP3) turnover. IP; accumulation is

measured as an index of receptor mediated phospholipase C turnover. GHEK cells

55



10

15

20

25

30

the fluorescent cal ciumindicator fluo-3 (Ml ecular
Probes, Eugene, Oregon) in 0.01%piuronic. Al assays

WQRPS/0888T ormed in a buffer containing 127 mMVBGIOIS2085/005218

20 MM KCl, 2 MM Mmd 2, 0.7 nM NaH2P04, 2 nM Cad 2,

0. 422 mg/rd NaHC03, 2.4 ng/m HEPES, 1.8 ng/m

gl ucose and 1 ng/m BSA Fraction IV (pH 7.4). FLIPR
etx.bﬂgrmpmmsg fiertmncio meG 8IS A geceploas weregaetbried voth BH ooy

camex
B tn g RGN hrgR e it Bredpoutged
Q.0 thBSREE 10 MMnclE@@ﬁth:hd%F@a@mf)uma td dudlsant] midubatieé dor 30
wi th 160 | of buffer present 25 . in each well of the

o6 pt %ﬂ%& Awitggonist stiviswias AefarminedPY RE-RATRAGEA ST oPrRuRds

f ol |
o, ol pR, bPPERR EhENDARTISAG 30 kD
&S 0siaim Redctﬁu(ﬂs tWeretsrmaihatéd bg d‘lmmﬂdmme)f\mt@drml deishg )by
3 sanples at_ 5 |nt
Same I atrrs Ui GORCHEA L 56 RO ROROTeS VTt RPeesising
FRIPHRFRETonOtk chAtheflatdhad 50 det erm nations were nmade
from'data obtained from8 points concentration
response curves (CRC) performed in duplicate. Agonist

r ner . . o1
SRR PP SR 5L S08RE o e n oy
madovwral response observed for the plate. Antagoni st
bl ock of the agoni st challenge was normalized to the
aver age response of the agonist challenge in 14
CRLY ch\t\@&ﬁh&%?idﬁ%nwgmm%aﬁﬁtyS Measur enent of

I nositol Phospha

oA BB PSS oal 1SRG EEHOR o 68 SREOp e 097105252
%ﬁe?gggedg{i' F)B c%l\?\'ééﬁ lc!)ate(P leé(r Yoo S MG g%&%ﬁl E‘lﬁ&{ssﬁés A4

la contal nin
ranalykiB S i[Cal); nﬁbﬂizatlmwes panfmnlnad 84 hdvdowing hced(um G 1 cu tures

i PRSI, plateigete Lomph a4 TTORGR O Ao g form of
Qnos m&%&%ﬂ Qman{&%dcﬁfft?l?@-ﬁ (mléEMa.'f'EP(%@s Eﬂéeﬂe Hregon) in

supp Cg ut amat e pyruvate
t0. @it phiropis eAHmskags witerperfouaedin aiaiffes corfpiaingaieaMotetel, 5

v R Bl Ml O M S0 Bl R 80P o 1HE, 2.4
GapRauEEES, Ag®Righhisgluvse endt eedn BBSAI Frectivat [¥(phi 7.8)7 C
ﬁ@ﬁé@?ﬁ%ﬁ@%&&%ﬁ%@%éﬁ lng_gf(ggb(ﬁﬁmanf Ehg.ﬁ second CCD
(%@@9%@1* kel RBHRLBRANEEA brilstgn3NaBle®neBE o) 8 Dhm HRG62

orr 30 mn. The reaction was term nated by
t e, weshctivein. Eﬁoh(FLEPMexpmnndﬂt wrab tnitiespd Wit ko0 ouh of buféer present

V\fw@f}egcllé &%ﬁg?%};@gpg 1% afe %Tﬁ(g) pl a dltlgnagom%ge antagoms%gﬁlte was followed

by a 50 pL addition from the agonist plate. After each addition the fluorescence signal
was sampled 50 times at 1 second intervals followed by 3 samples at 5 second
intervals. Responses were measured as the peak height of the response within the
sample period.

ECso/ICsp determinations were made from data obtained from 8 points concentration

response curves (CRC) performed in duplicate. Agonist CRC were generated by
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Fal con tubes and inositol phosphates were separated

usi ng Dowex colums, as described below 20 Assay For
WO 2¢5{08¢397 Phosphat es Usi ng Gravi ty- Fed | on- ExcPen{g2005/005218

Col ums Preparation of |Ion- Exchange Col umms

| on-exchange resin (Dowex AGL-X8 formate form 200-400

mesh, BIORAD) was 25 washed three tines with

s‘éhﬁﬁg Al REpVRESHO 1A thaging echpansedBseried farithe plsienAntegonist block
ded to each col um, ndvvahed with 3 nl

ﬁmgowtshﬂmn@ms ey apizsd toy © BUTFAPE TP BT ﬂéﬂ’te agonist

t Fal tub d
R R A A M 5070 75 ko 4

of HEPES / EDTA (2.5 / 0.5 m\/l pH 7,4) were added to

O e D T AT S2HEn AR DGR the

pernat an

GI—EI@E’L@E’I Q&E&Esmgﬂiel]ﬂiﬁﬁn nhx)}luRrSdsedeptormmdccbonto 24 well
Separation

BolprtL- MHWMOQWQB%% écer g&?so/éfe all %}J(aacl aﬁrlgtgg tli)]d%%h
F)%gsrﬁg@am 1, bglﬁwﬂe 1Z&@>aw&8?ﬂi’gﬂt W16 b tHeRtveashed Gesenivhes

ect eluate in scintillation vials.
Gadinicuedtetfor 1 atd8d°@in HEBER buffersidrsaling A6 mMNared.2 mM KCl,

U] . 5 BT, LS FATELOBRB
ghﬁﬁhéte © {eﬂ:faﬁgar&%héé B CeRDpyralith. @ellsafdre atashed once in

nount O ound of formul a.l f.0
&Bﬁﬁ&mf&ratsalme a&gmeﬂgﬁuhare@sfpr 1%%&}}&%@% red Saline
Irgg%%)gr\{gi qs ngl Lg@eao& s%)q;?é}e @deﬁtaﬁﬂ%du%a@d at 37°C for

OS a-to-s
89eRRAAAasLoMkERtiATE wao dereehiaed by b@-mogi@uag ¢eshboropmnds dor 15

O g e rrmengn S5 M AP0 TR D AEE: (478 for 30
%ﬁtr Tfé ﬁ%t% és%eﬂni‘ﬂh’&@ b HIREa IR of 0 mi@behloria acld (5%) on

umen eeve/ si dehol e assenbly (Dentsl eeve,
Aeke Ivatlfﬁﬁculﬁﬂun bt 4xGsfor af ey 3ogmnn$a:r@1dgware colededin Tl

SRS o ol S AR s,

q&§@r§g%h3belosv.perf used with water using a | ow conpliance

Assay For Inositol Phosphates Using Gravity-Fed Ion-Exchange Columns

Preparation of Ion- Exchange Columns
Ton-exchange resin (Dowex AG1-X8 formate form, 200-400 mesh, BIORAD) was
washed three times with distilled water and stored at 4°C. 1.6 ml resin was added to

each column, and washed with 3 ml 2.5 mM HEPES, 0.5 mM EDTA, pH 7.4.

a) Sample Treatment
Samples were collected in 15 ml Falcon tubes and neutralized with 0.375 M HEPES,

0.75 M KOH. 4 ml of HEPES / EDTA (2.5 / 0.5 mM, pH 7.4) were added to
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manonetri c perfusion punp (Dentsleeve, Adel aide, South
Australia). An air-perfused 25 tube is passed in the

WERaIs/P3%ct i on to nmeasure swal |l ows, and an arRGTG$AP05/005218

el ectrode nonitored pH, 3 cm above the LES. All
signals are anplified and acquired on a personal
conputer at 10 Hz. Wen a basel i ne neasurenent free
Efe@mm‘aﬁb&hb potaghush perchlofEe. (Fuasmataht wanddsled &cthe pirgppreddfowex
s been obtai ned, placebo (0.9% NaCl) or test
nd is adninistered intravenousl y (i.v., 0.5
rerg) in a foreleg vein. Ten mn after i.v.
adm ni stration, a 58 WO 2005/ 080397 PCT/ US2005/ 005218
ht r | SmsitobBiosphajeSensmtione, 5% D- gl ucose, 5%
:Eﬁﬂt dﬁ@]{(}%hoggﬁaﬁd hn?s?tolsn& @ 1130t oﬁh&%@ﬂiate

unen o e asse
mlité notal hositwl phosahatesowiing mif7003ﬁM1ammgmumrf@rma¢ﬁ l/Jé PemM

f the nutrient owed .b

Raric apidzng colifet %%emwﬁgﬁﬁmw% 6*‘%‘E‘Q‘pr e’é,és,)‘{]u‘r”gfl sl

10449 is obtained. The pressure is then 5

mai ntai ned at this |evel throughout the experiment

using the infusion punp for further air infusion or

C9 asper:]ct,t'o@ grte %enfu{)ﬁ’ f@lﬁt@@tosg ﬂ%@? for I bENB AL TRIMh A mGluR 5,
ar nutri ent usion to end of air

chﬁipfrifsirx’gttre!aﬂng 8 celbeanitaining hald peaspted with dnapsfepéempmount of the

vaI i dat g as @flr el i abl e means of triggering TLESRs.

ffoemyladi ned as a decrease in I over esophageal

Sphl ncter pressure (Wwth reference to intragastric

pressure) at a rate of >1 /'s. The relaxation

Hrwetring Sor coprpoynde aetive agpingt PRYT yngeal signal <2s

b (ﬁlﬁ{ﬁ Br&? qr@tﬁ%er% Pi(‘) %h% defs fra %EQ 18 &hAXAd PR1dSsling, are used.

aSSI uced. pressure difference

' Mhmﬂotshm dsEthagosdortitee aresﬁomratmdsm dbgk dye allewed fotygepver

and the duration.of the conplete relaxation
|@H§é%ﬁ%ﬁﬁ0ria§3’ CXDRHBIEBEi%E 181 at m at nosphere  Aq
aqueous 20 BOC tert-butoxycarbonyl BSA Bovi ne Serum

Al bumin nBu normal butyl C CD Charge Coupl ed Device
MaPBALescsureiest oper oxybenzoic acid 25 CRC

q%%%?e‘f'} itk k&ﬁngf’tﬁ Qﬁﬁ%ﬁin%51¥Q7 h with free supply of water, a multilumen
sleeve/sidehole assembly (Dentsleeve, Adelaide, South Australia) is introduced
through the esophagostomy to measure gastric, lower esophageal sphincter (LES) and
esophageal pressures. The assembly is perfused with water using a low-compliance
manometric perfusion pump (Dentsleeve, Adelaide, South Australia). An air-perfused
tube is passed in tﬁe oral direction to measure swallows, and an antimony electrode
monitored pH, 3 cm above the LES. All signals are amplified and acquired on a

personal computer at 10 Hz.
When a baseline measurement free from fasting gastric/LES phase III motor activity

has been obtained, placebo (0.9% NaCl) or test compound is administered

intravenously (i.v., 0.5 ml/kg) in a foreleg vein. Ten min after i.v. administration, a
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DCM di chl or omet hane DEAD di et hyl azodi car boxyl ate
DHPG 3, 5- di hydr oxyphenyl gl yci ne DVAP

WO 2S8R et hyl ami no) pyri di ne 30 DVF PCT/US2005/005218

NN- di net hyl f ormami de EA ethyl acetate 59 WD

2005/ 080397 PCT/ US2005/ 005218 EDC

1- Et hyl - 3- ( 3-di net hyl am nopr opyl ) car bodi i m de EDTA

Riitijdne Arallil o% peptobef 5% ax-gtucosefs VolntElipIBROE BUY Animstsedl énto the

| magi ng. Pl ate reader GHE AST- cont.aini
EITRATRE
BOAABRY ML inflsioR 8Fthe HBtdnt meal is followed by air infusion at a rate of 500

O benzotriazol -1-yl-N, N, N, N -t etranet h)él uroni_um .
mebail woil ep usghsitie prapEsef 1041 mmFg is obtained. The pressure is then

4- (.2- hydr oxyet hyl) - 1-.0i perazin j 6_aci :
ctirealy B wape R RS BTN trp Aot tp for further
Ela%ﬂSi?hgﬁg{?tf& vdofili bir EhwmeatdgmﬁmumwmﬁedmemWﬁm rfeom start of
r) . Polymer supported_ Candi Antartica Lipas .

(NG Bgon tq@d@i@gr\}%g%?ﬂ%éﬁ AR @?Wfosﬁéﬁﬁajme%&@da“ed

Nl /di; PTS
%r%'g%lﬁlg%%@oﬁtg%%%%%ﬁast%' prep preparative 20 r.t.
roomtenperature sat, saturated TBAF

R IR R bl 6 er EGndoh! SMRLL bitsBfe (with

reference 1o intragastric pressure) at a rate of >1 mmHg/s. The relaxation should not

be preceded by a pharyngeal signal <2s before its onset in which case the relaxation is
classified as swallow-induced. The pressure difference between the LES and the
stomach should be less than

2 mmHg, and the duration of the complete relaxation longer than 1 s.

Abbreviations

atm  atmosphere

Aq  aqueous

BOC tert-butoxycarbonyl

BSA Bovine Serum Albumin

nBu normal butyl

CCD Charge Coupled Device

MCPBA meta-chloroperoxybenzoic acid

CRC Concentration Response Curve

DCM dichloromethane

DEAD diethyl azodicarboxylate
DHPG 3,5-dihydroxyphenylglycine
DMAP 4(N,N-dimethylamino)pyridine

DMF N,N-dimethylformamide
EA  ecthyl acetate
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25 Results Typical 1C5p values as neasured in the
assays descri bed above are 10 Mor less. In one

WQIHSOB38T the invention the 1C5p is bel ow 2 FAT/P$R005/005218

anot her aspect of the invention the 1C50 is below 0.2
M In a further aspect of the invention the IC50 is
below 0.05 30 M 60 WD 2005/ 080397 PCT/ US2005/ 005218
EXHImIl@h;de -(Bihetlailaramobmpyl) catbadivide conpounds are

nbelo und FLIPR 1C50..7-{ [5-(3
%r opheﬁghy?ng&% a35Gi° éé‘%dyl ]Jmethyl } -3
FPX[”Rd' N- 4 e Rdvhetric Imagmg Plate reader
yl -6, 7-di hydro-51-pyrrol o[ 2, 1-c 41triazol e

@Iﬁfs ( 3- ¢ KL ShrRemgimngtiuman B @foafoﬁ(@nsyyl ] et hyl)

Mfﬁtg?éte aﬁ%a?%t%?aﬂef 4] triazol o[ 4, 3-a] [ 1, 3] d| azA

hplneh(iﬁrCIalrrs 1. A conpound of formula |I: z

i ar ot etspeoeh I EpCE G Rrtitening o e

%@Qﬂlﬁ@ﬂ@m;& CRS, N, 0, and S, wherein at |east
one. of X3, X4, and X5 is not NN X6 is t ed

fHE}?ES he g%@%ﬁﬂwi}nbpwfaé%@ﬁﬂfﬁfﬁgo%ﬁgﬂé (133 tlf(ef

g B%EES Is selected fromthe group consisting of
) R6, NR5, 0, S, SO and S02; X9 is CR5 or
Mex X7 thekane$®)|l ected fromthe group consisting of a

%? ’ 1nos1t§?ﬁ1p%osp%%e) 2,0, S, and NRS;
LAH lithium aluminumhydride

Novozyme 435® Polymer supported Candida Antartica Lipase (Novozymes,
Bagsvaerd, Denmark)

omn.  overnight

PCC Pyridinium chlorochromate

PPTS pyridinium p-toluenesulfonate

prep . preparative

r.t. room temperature

sat,  saturated

TBAF tetrabutylammonium fluoride

THF tetrahydrofuran

pTsOHp-toluenesulfonic acid

Results

Typical ICso values as measured in the assays described above are 10 pM or less. In
one aspect of the invention the ICso is below 2 pM. In another aspect of the invention
the ICs is below 0.2 uM. In a further aspect of the inventién the ICs is below 0.05
pM.

60



Rl is selected fromthe group consisting of hydroxy,
nitro, Cl_6al kyl hal o, OCl_6al kyl hal o, Cl_6al 3/
W%@PS/@% %y1, c26al kenyl, OC2_6al kenyl, C2_6al RGHYS2005/005218
OC26al kynyl , Co. 6al kyl C3_6cycl oal kyl
OC0_6al kyl C3 60yc| oal kyl , Co_6al kyl aryl,

OC0. 6al kyl ary R5, CO) R5, CO) OR5,
;@p@p@a@f ICCyangp @qtgg:ggl uglcep CX @ggen b)elow

Ct—6atky(CORS; COR "‘5 CO6al KyWCOZR5], F1IPR IC

oc1 5 al kyl COORS, 6 ?Sﬁh‘?kw cyano. OC2-6al kyl tyana,

f l«m{(dﬂﬁﬁiaﬁyl)w%ﬁh&ytd&aslag],nl;ﬂylmqbyk;dh@@o) N RSRe,
001- R6 6 NR5( CO) R6,
I B{W\ﬁ%@@)}{&gl -3 a NR5( E:O) ?\IR5R6 |

%Badm kyl ?%‘ %ﬁ Mld%&% | sa’%%ﬂm} g} 6al kf/zI%dS-OZ R8| 1M

oy eézl-uegral(s@@zﬁHFiS%ﬂtmlo%Bw}ﬂl 3]@%@@5%

el als Yol Wl mTal

'CO—6atkyt NRS(S02)R6—0C2=6atkytNRS5(SO02) RG;
C0- 6al kyl NR5( SO2) NR5R6, OC2-fi al kyl NR5(S02) 5 NR5RG,
(CO) NR5R6, O CO) NR6R6, NRS5OR6, Co- 6al kyl NR5( CO) OR6,
OC2- Bal kyl NR5( CO) OR6, SO3R5 and a 5- or 6-nenbered
ring containing atons i ndependently selected fromthe
group consisting of C. IN, 0 and S, wherein said ring
may be substituted by one or nore A: R2 is selected
fromthe group consisting of hydrogen, hydroxy, halo,
nitro, Cl-6al kyl halo, OCl-6 al kyl hal o, C7_6al kyl,
OCl1- 6al kyl, C2-6al kenyl, OC2-6al kenyl, C2-6al kynyl,
OC2- 6al kynyl , C0-6al kyl C36 cycl oal kyl, 10
0OC0- 6al kyl C3-6¢cycl oal kyl, CO-6al kyl aryl,
OCO- 6al kyl aryl, CHO, (COR5, Q(COR5, QCO ORs5,
O(CN) OR5, C1-6al kyl OR5, OC2- 6al kyl OR5, -
C1, 6al kyl (C0) R5, OC1-6al kyl (CO R5, CO_6 al kyl CO2R5'
OCl1- 6al kyl CORR5, (0. 6al kyl cyano, OC2- 6al kyl cyano,
CO-fi al kyl NR5R6, OC2, 6al kyl NR5R6, C1- 6al kyl ( CO) NR5R6,
OCl1-fial kyl (CO NR5R6, C0-6al kyl NR5( CO) R6,
OC2- 6al kyl NR5( CO) R6, Co-6 al kyl NR5( CO) NR5R6,
CO- 6al kyl SR5, OC2-fi al kyl SR5, Ca6al kyl ( SO) R5,
OC2- 6al kyl (SO R5, Cab al kyl SO2R5, OC2- 6al ky1S02R5,
CO- 6al kyl (S02) NR5R6, OC2_6al kyl 15
( S02) NR6R6, Cabal kyl NR5( SO2) R6' OC2- 6al kyl NR5( S02) R6,
CO06al kyl NR (SO02) NRSR6, OC2-8al kyl NR5(302) NR5R6,
(CO NR5R6, O CO NR5R6, NRS50R6, (0. 6al kyl NR5( CO) OR6,
0OC2- 6al kyl NR5( C0) OR6, SO3R5 and a 5- or 6-nenbered
ring containing atons i ndependently selected fromthe
group consisting of C, N, O and S, wherein said ring
may be substituted by one or nore A, R3is a 5- or
“6-nenbered ring containing atons i ndependently
sel ected fromthe group consisting of C N, O 20 and
S, wherein said ring my be substituted by one or nore
A, R4 is selected fromthe group consisting of
hydroxy, halo, nitro, Cl-6alkyl hal o, OCl1_6al kyl hal o,
Cl- 6al kyl, OCi1-6al kyl, C2-6al kenyl, OC2-6al kenyl ,
C2- 6al kynyl , 0C2-6al kynyl, (Q06al kyl C3-6cycl oal kyl ,
OC06al kyl C3- 6¢cycl oal kyl, CO-6al kyl aryl,
OCO-fial kylaryl, CHO, (COR5, 0(CORS, [CO ORS,

CN) OR5, C1_6al kyl OR5, OC2_6al kyl OR5,
Cl-fial kyl (CO R5, OClvé6al kyl (CO R5, C0, 6al kyl CO2R5,
OCl1-a al kyl CO2R5, 25 Co- 6al kyl cyano, OC2-6al kyl cyano,
C06aJkyl NR5R6, OC2- 6al kyl NR5R6, C1-6 al kyl (CO) NR5R6,
QCl- 6al kyl (CO  NRSR6, (Q0- 6al gyl NR5( CO) RS,
OC2- 6al kyl NR5( CO) R6, CO 6 al kyi NR5( CO) NR5R6,
C06al kyl SRS, OC2-fi al kyl SR5, C06al kyl (SO) R5,
OC2. 6al kyl (SO R5, CO 6 al kyl SO2R5, 0C2- 6al kyl 302RS5,
CO- 6al kyl (S02) NR5R6, OC2- 6al kyl



(S02) NR5R6, C06al kyl NRS( SO2) R6, OC2- 6al kyl NR5(502) R6,
C0. 6al kyl NR6( S02) NR5R6, OC2- 6al kyl NR5(S02) NR5RG,
(CO) NR5R6, 0(CO) NR5R6, NR50R6, Co-6al kyl NR5( CO) ORG,
0OC2. 6al kyl NR5( CO) OR6, SO3R5 and a 30 5- or 6-nenbered
ring containing atons i ndependently selected fromthe
group consisting of C, N, O and S, wherein said ring
may be substituted by one or nore A, R5 and R6 are
i ndependently selected fromthe group consisting of
hydr ogen, Cl-6al kyl, C3-7 cycloal kyl and aryl; Ais
CIs.eI ected fromthe group consisting of hydrogen,

ATar oxy, hal o, ni tro, Cl-6al kyl halo, OCl-6 alkyl hal o,
C%C ngoﬁ G 1- 6al kyl, C2-6al kenyl, OC2-6al kenyl ,

Bar Ky Ayt -6al kynyl , C0-6al kyl C3-6 cycl oal kyl
25 OC0- 6a| kyI C3- 6¢cyol oal kyl, Co-6al kyl aryl,
OCOrial ky' laryl, CHO (COR5, 0(CO RS, 0(CO) OR5,

CN) OR6, Cil-6al kyl OR5, OC2-, al kyl OR5,
Cl1- 6al kyl (C0) RS, COC1- Bal kyl (CO)R5, CO0-8 al kydCO2RS5,
OC1-fi al kyl GE2RY CO- 6a| kyl cyano, OC2-6al kyl cyano,
Co- 6al kyl NRj C1- Bal kyl ( CO) NR5R8,
OC1- 6al kyl ( \ @b *kyl 5 gR6,
0C2, 6al kyl NR5(|CO) R (CO N RSRa, (1)
C0_6al ky1SR5, R1OC26 'k_)'fl SRS"\l CO al kyl (SO R5,

OC2-fi al kyl (SO R5, -6 al kyl 5, OC2- 6al kyl SO2R5,

C0- 6a|ky|(502)NR5R8 OC2- 6al SEP) NR5RS,

C0- 6al kyl NR5( S02) R8, OC2 6aﬁth R5(’S02) R5,

CO 6al kyl NR5( S02) NR5R8, OC2-fi al kyl NR5(S02) NRSRS,

(CO NR5R8, O C0) NR5R8, NR50R8, C0-6al kyl NR5( CO) OR8,

OwZerdral kyl NR5( C0) OR8, SO3R5 and a 5- or 6-nenbered

ring containing atons i ndependently selected fromthe

gr oup Xg aF) &4, sddixPge Plepbadenty; selbkted b 6 grouplc&Bistidg of CEBINO IR S, wherein
45 at iqpkardeaciexst x3oa) dnyxiaoeept abl e salt or hydrate

t hexeioéeecteqifon e d@ah coriaing ofalwaem OBRe= X4 = X5 = N, and

ei t ies cefor8 or X10 is a bond, then X9 is not N, b)

whe X8 iXgklektsd fidmate glogasisisingor améndmsaﬁ}@a5 08, s0Xhd sapnd X5

ar eXhioCRNYN,50 ¢) X1 and X3 are not O; and provi ded

t haX'"tstveleateo MPottiegloup sonsiig of Beohd CRBE, @HRALO0, SheatifkS) - [

1, 2 Ri]sGrlentkd dizro tHe-gBuyy bamedtitiydf hyd®xyp yials, ditre) €5 Jaikythalds OCHalkyjhalo, C, galkyl,
8-t €Crakydr &, fakeR| 4] DAaziehy| 4,3 xanypy- O65alkynyi NneSy qalkylCq geycloalkyl,
8- [ BCE. B\ Chlayrakphengityry] DC2aklaok athioa o)R°30(Ebyret dghJoRS-0(CN)ORS,
t h CophdPr®2 00) :alky|@°, 7 C1.8kvi(€®)RA M0d katkyI{CI0)RS, Co.calkylCO,RS, OCyq alkylCO,RS,
,2,4]triazol o[ 4, 3-a]py- ridlne, 8-[5-(5-Chloro-2-fl uo
ro-phenyl)-[1, 2,4]

oxadi azol - 3-yl net hyl ] - 3-pyri di ne-4-yl-5,6,7,8-tetrahyd
ro[1,2,4]triazolo 63 [4, 3-a]pyridine,

8- [5-(3-Chl oro-phenyl)-[1,

2, 4] oxadi azol - 3-yl net hyl ] - 3- pyri di ne-4-yl -5,
6,7,8-tetrahydro-[1,2,4]triazol o[ 4,3-a] py- rimdine,
8-[5-(5-Chi oro-2-fl uoro-phenyl)-[1,2,4] oxadiazo

I -3yl methyl]-3-pyridin

e-4-y(-5,6,7,8-tetrahydro-[1,2,4] triazolo
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3- Chl oro-phenyl)-[1, 3, 4] oxadl azo

5 [4, 3-a] pyri m di ne,
8- 5-(
| met hyl 1- 3- pyddi n e-4-yl -

-2-y
,7,8 tetrahydro-[1, 20 4]triazo| o[ 4, 3-a] py- dm dine,

6
8- (35089 hw*‘%ﬁ} ﬁﬁs 506
Lichi a kyl(CO)NRSRS, OC,_¢alkyl(CO)
o s e F@Y@&yﬁ’}ﬁ e BRI St
a |{ééjﬁ§’ (88)RS, [; Falkyls@E@D@o A, C DI, NRIRE,OC, galky!
N SP(G lfms (SOL)RE, OC,.5alkyINRS(SO,)RE, Co. ealkyINR5(SOZ)NR5R6 0C,_galkyINRS(SO,)
r 0-4\125Ff6| Otm)NBFRD ImecmNR)sRS[ NRSRRYAT OHBNREZQDRB oG AR tNRY(EG)ORS, SO4RS and a
- 351‘ W F-aprirey ling Son@inilg Bontsdntderatvydy wleftel,iom tb]e Urplipamilst‘oq o C3N, O and §,
?”?'frﬁaﬂ fingenay 1@-sqbptitieq by De @pmofedy o- henY
?Iﬁed o Ih]a gréLtp mtr06 C1 E;7|kylhalo 0OC,.g alkylhalo,

s tln of, rog,
allrl.g”S (Ii? f al aquig [Cq cycloalkyl,
3ﬁ choa 5d/ary! J))R ORS, O(CN)ORS,
RS @r(é@)sg ot zhyke ﬂéf]é’ 5 oc,, salkle02R5
%kmy%hcyé 4l |c;§m c0 «alkyINRSRS, OC, calkyINRSRS, C,_ GalkyI(CO)NR5R6 0C4 galkyl(CO)

B tNQFtB Ak ors{cby 2, o, Lgarkylmswo 6.4, gal@}\mmd)mmm;lcggakws%ocz6a|ky|SR5
( +)op BIGIEDIBY, -y [51EB1RE i,  EiyEHTERTY DY sy B A, 004 aiyeRDaNRTBE YA, salkyl
] etangINRSRR CpyskiiNGF( a@%ﬁy@%al@ﬂ\ﬂﬂs BRB 10 sty OD AL 190 ERBIFC(SO)
o NR2RSCRNYAF, IO, NF(‘5O§%6 ofIKyINES(CO)ORS, OC,salkyINRS( CO)ORG SOgR5 and a
51°f£5‘e %Eeéf*ﬂgé‘?“@ H%ﬁ “dipe@em %?i?%i?ﬂ’lfra‘EB‘P grgupypprysisting of C, N, O and S,

rein aybe, ub ti ormno
Eﬂéﬂ mbé?ecﬁ ¢ nZi ?aml ms\n? en%enﬁy sek!cged%om the group consisting of C, N, O
i

s< lec%)ét fr’orﬁ'ﬂf& %Zu yd Wdﬁa% §Hr E a@yﬂéﬂotéd a@%al@ C.alkyl,
4,03 @ky|,PYTd Eﬂlkgdyn 8oy, Baut'éﬁ\)i hy Ic) calihyi3. OXg4l, aze| c)ga cloalkyl,
bermz:pgmkyless&éanHd:ogalkylaryl OC,.galkylaryl, CHO, (CO)R5 O(CO)RS, O(CO)ORS, O(CN)ORS,
3 {Cose]<BORC2 OB UG, DGRV (TR)#: YIC) 52 BYI(ZOME, | o, my@m-s 5@F 5 dkyICOLRS,
&L)-afkylezno.00 oKy Ifyano3Cad lky ?Hs,rﬁcaeﬁ'kwN'?RG b4l FRN PR, OC4.qalkyl(CO)
N§5Fﬁ,] N Sg:@bqshoge % PRYINRYCOINRSRE, Cq galkyISRS, OC,.galkylSR®,

(_S IS R C alleylS alkyl
fﬁi %@E “@%@% CESRedd ?Re cokz’a]k@ﬂzaég RoPLL ik on
6 G INRS(CO kyINRS(CO)ORS, SQ.R5 and a
tal mg %‘Eép@% qu[/y g]’ecté%ﬁim 81@263 é@br&l@tlnb Q’C I‘gq'\_a) and S,

{N?Perllr(sgld F?r}érrﬂa ﬂ:e@ukﬁtltbfe!d'b on o
r O[Rg-anz rRéGdifdeR AR Sefboitfdth ﬁyérblﬂbdﬂélsmng&{rﬁdrogen Cy.galkyl, Cq.7 cycloalkyl and aryl;
FQAalsgigard oyl grdup 2ondstipoarglir@zOhyerey yhkiy, hienz,Qaikythald, DT {s@lkylhalo, Cy galkyl,
3- C8r.fekB- ( 2gatistnyl, OCogalkenyl,  Cpgalkynyl, OCzaalkynyI CoelkylCags  cycloalkyl,
ho>@9 ‘#awl%mcl@ | %mwap e!iw@ u cao, é%%@)BL@(C@O%f‘] (CN)ORY,
kylef® ng I-Gﬁ”é/{' Ikﬁ( RS, OC, galkylCO,R5,

Icy log 1kyINP. Raa ¢ alkyI(CO)NR5R8 0OC,4.galkyl(CON
l @gﬁgo ﬁno %)‘gé}\:gg 1?%538 S)ﬁ%%}_)ﬁ salkyISRS,
OC, salkyl
'%(\?;@ iﬂﬁjcﬂwg ﬁdbéf‘aiyw nyR JNh ﬁeéacza NRS(SO,)
sis 3o @Squm/nm fncoe’a | ( O)O e, @b, ;alkyINRS(CO)ORE, SO4RS and a
hy ar 9e- $l§!|nt{eibd aﬂgédnfafnh@ezda‘{s &de[péndaﬂiﬁeﬁcyd’dlfrm: the group consisting of C, N, O and S;
| dlnn;-081- plneglhyl ] -[1, 2, 4] oxadiazo |-3-
“benzonitrile. 2. The conmpound according to claim
1Ph grewﬁweﬂ@accemaa% st Ardyesssgihd i s not '
8r°‘[I '(‘?3 Chl or ophenyl ) -[ 12, 4] oxadi azol -3- 35

g’ ;(é”l\‘? ndeltrxl 10158ab¥>nedtt£en gdrq [1 2, 4)tr| az
oI % qf a)(ﬁaés% °1r' %nggw 2880 di ng to

)ma x3WOEL B! N | é hal’ o kyl hal o, Cl1-6al kyl,
CI:l 6al kyl, or C0-6al kyl cyano. 4. The conpound

azwcbebmaﬂdmgtﬂteeorﬁdo@umn&t wherein R2 is hydrogen or halo.

8-[5-(3-Chloro-phenyl)-[1,2,4]oxadiazol-3-ylimethyl]-3-pyridine-4-yl-5,6,7,8-tetrahydro-[1,2,4]triazolo[4,3-a]py-
ridine,

8-[5-(3-Chloro-phenyl)-[1,2,4]oxadiazol-3-ylmethyl]- 3-th'|ophen-2-yl—5 8,7,8-tetrahydro-[1,2,4]triazolo[4,3-a]py-
ridine,

8-[5-(5-Chloro-2-fluoro-phenyl)-[1,2,4] oxadiazo!-3-ylmethyl]-3-pyridine-4-yl-5,6,7,8- tetrahydro[1 2,4triazolo
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40 5. The conpound according to claim1l, wherein R2 is
fluorine. 6. The conpound according to claim1, of
Formula 11: 45 50 55 64 RL 52 10 ( trX~(R4)n 11)
Xx ~/ 7 R3 N 7. The conpound according to claim6,
wherein X7 is N. 20 8. The conpound according to claim
1, oBSEpyidd a I11: R- 25 x2 x,' X9~x a (R )" (I11)
so ReBX- %'O)szenw [1.AHgEdiagol- 371h1eth>di@1m@0m‘dyl a6.cotethhyip-(t 2)4]trlazoI0[4 3-a]py-
cl ai Fﬁ‘"!?“ erein X3 is yound_accord
@WW%’ P8R Ailqéadrﬁ”' iVéT“eTEU < laF"ﬂ eé‘dhia%%ﬁfrahydm 1,2,4]triazolo

a yr
Iotooph&gﬂ ]élxgdla\ség ﬁgﬁk@/atspﬁaduﬁél‘ﬂs g?QFeéelh{ryror}gz Zﬁiazolom 3-apy-
me )
ConSB atd- (@@hl@'f) pheﬂy@ 113 4Nx£d‘azo]-ﬂ-ylf—ethyl} 4 pyfidid 4- NTS/S 7Wetrak9&rm[1 I52"49rlazolo[4 3-g]
N=N byt J!
8-[5-(5-Chloro-2- quoro -phenyl)-[1,2,4]oxadiazol-3-yimethyl]-3-furan-2-yI-5,6,7,8-tetrahydro-[1,2,4]triazolo[4,3-
ajpyrimidine,
8-{1{5-(3-Chloro-phenyl)-[1,2,4]oxadiazol- 3-yl]-ethyl}-3-pyridin-4-yl-5,6,7,8-tetrahydro-[1,2,4]triazolo[4,3-a]
pyrimidine,
3-Pyridin-4-yi-8-[1-(5-m-tolyl-[1,2,4]oxadiazol-3-yl)-ethyl]-5,6,7,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidine,
(+)-8-{(18)-1-[5-(3-chlorophenyl)- 1,2,4-oxadiazol-3-yl] ethyl}-3-pyridin-4-yl-5,6,7,8-tetrahydro[1,2,4]triazolo
[4,3-a]pyrimidine,
(-)-8-{(1R)-1-[5-(3-chlorophenyl)- 1,2,4- oxadiazol- 3-yl] ethyl}- 3- pyridin-4-yl-§,6,7,8-tetrahydro[1,2,4] triazolo
[4,3-a]pyrimidine,
3-[5-(3-Pyridin-4-yl-6,7-dihydro-5H-[1,2,4]triazolo[4,3-a] pyrimidin-8-yl-methyl)[1,3,4] oxadiazol-2-yl]benzoni-
trile,
3-{5-[3-(2-Methoxypyridin-4-yl)-6,7-dihydro-6H-[1,2,4]triazolo[4,3-a]pyrimidin-8-ylimethyl][ 1,3,4]oxadiazol-2-y[}
benzonitrile,
3-{5-[3-(2-Methoxy-pyridin-4-yl)-6,7-dihydro-5H-[1,2,4]triazolo[4,3-a]pyrimidin-8-ylmethyl]-{ 1,2,4]oxadiazol-3-
yl}-benzonitrile,
3-{3-[(3-pyridin-4-yl-6,7-dihydro[1,2,4]triazolo[4,3-a] pyrimidin-8(5 H)-ymethyl]-1,2,4- oxadiazol-5-yl}benzoni-
trile,
3-(3-{[3-(2-methoxypyridin-4-yl)-6,7-dihydro[1,2,4]triazolo[4,3-a] pyrimidin-8 (5 H)-yl|methyi}-1,2,4-oxadiazol-5-
yl)benzonitrile,
3-{6-{(3-pyridin-4-yl-6,7-dihydro[1,2,4]triazolo[4,3-a] pyrimidin-8(5H)-yl) methyl]- 1,2,4-oxadiazol-3yl}benzoni-
trile, and
3-{5-[3~(2-Hydroxy-pyridin-4-yl)-6,7-dihydro-5H-[1,2,4]triazolo[4,3-a]pyrimidin-8-ylmethyl]-[1,2,4]oxadiazol-3-
yl}-benzonitrile.

2. The compound according to claim 1, provided that the compound is not 8-[5-(5-Chlorophenyl)-{1,2,4]oxadiazol-3-

ylmethyl]-3-furan-2-yl-5,6,7,8-tetrahydro-[1,2,4ltriazolo[4,3-a])pyrimidine,

3. The compound according to claim 1, wherein R is halo, C4.galkylhalo, C4_galkyl, OC,_galkyl, or C, galkylcyano.
4. The compound according to claim 1, wherein R2 is hydrogen or halo.
5. The compound according to claim 1, wherein R2 is fluorine.

6. The compound according to claim 1, of Formula Il
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NN NO and ON 55 12. The conpound according to
claim1ll, wherein the ring is selected fromthe group
consisting of: 655 ON, NO, NOand ON 13. The
conmpound according to claim11l, wherein X7 is N 10
14. The conpound according to claim 13, wherein X8 is
a bond. 15. Thg'conpound according to claim13,
wherein X8 is S| 16. The conmpound according to claim
14, wherein X is CR5. 15 17. The conpound accordi ng
to claim16, 24N X10 is NR5. 18. The conpound
according to 16, erreln Xt0 184,40 20 19. The

0 ci3 6% wher &M X10 i,s CR5R6.
6 o clai'm 16, Rl X10 is
(CR5R6)2 21. he conpeuig acco ing To)claim 16,
wherein X10 i s &°bond. conpgund acd@?dlng

to claim15, wherein Xis CR5. & conpound
according to claim 22, wherein X107/s a bond 30 24.
The conpound according to clai m14N\u MRX9 is N

25. The conpound according to claim 1N, mhereln t he
fused rlng containing X7, X, X0, and X10 is sel ect ed

rou consi stin 35 R S NN NN / N1/
Tg ‘i‘\’f“‘,?““dlﬁg o R Ry W ﬁﬁe'Ng NRN NNNNNN ~NNN,
Sar'H;’e Jompcund agc@rdln%ljaganﬁ?mmglllaccordl ng to claiml1

sel ected from group conS|st|ng of : 45
7-[5-(5-Chlorc-2-fluorophenyl)-1, 2, 4-oxadi azol -3-yl]-3
-(2-th ienyl)-6,7¢d|hydro-5kL[1;2,4]triazo 10[ 3, 4- b]
[1,3]thi- azine, 9-{[5-(3-chlo rop
henyl ) -1, 2, 4- oxagh s

met hyl }-3-pyrid
9-tetrahydro-5
[1, 3] dl azepl ne,

9. The compound according to claim 8, wherein X3 is C.
10. The compound according to claim 8, wherein X3 is N.

11. The compound according to claim 1, wherein the ring containing X, X2, X8, X4, and X5 is selected from the group
consisting of:

N N N N N
\(/ )/ \( '\>/ \N/ \ / \N/ \N/ \
\
O0—N , N—O ¢ NN . N:N/ \N_
I Y Y\Y 9
—0 O~—N
12. The compound according to claim 11, wherein the ring is selected from the group consisting of:
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9-{1-[5-(3-chl orophenyl)-1, 2, 4- oxadi azol - 3-yl ] ethyl }-3
-pyridin-4-yl-6,7,8,9-tetrahydro-5H[1, 2, 4] tri azol o 4,
3-a] [1,3]diazepine,

7-{[ 5- (3-chl orophenyl ) -1, 2, 4- oxadi azol - 3-yl ] et hyl } - 3-
pyrldln 4- yI 6, 7- dl hydr o- 5H-pyrro| o[2,1-c][1,2,4]triaz

RO A St b ea g el W

8,9-tetralydio- SH [1-204] triazot6 and 0—N

[4,3-a][1, 3]diazep ine, 55

8-[3-(3-Chl oro-phenyl)-[1, 2, 4]

130X®dbr@zwha®eryrbg]mci&m(14 wrethgxyN.phenyl ) - 5, 6, 7, 8-t et rahydr
[1,2,4] triazolo[4,3-a] pyrazine,

148T*[93°TP3“”6:M°251"WW‘?@?1‘?Ith?ff'lxazsaﬁﬂ%ﬁ(adl azol -5-yl]-3-(4-net

rﬁcfn%gungxcf r%"gtt amaﬁyd?%'”f %, 4]triazol o

15[ ﬂhe%on%wgc@&'& rQﬁo claﬁﬁm%hér[e ?XB(s?ﬁthl orophenyl )

| soxazol - 3-yl [ met hyl }-3 5-d ifluorophenyl)-6,7, 8,
179=rrteeasnﬁpalrmydcrc@d;@htc{|aﬂmﬁ v(«h]erta,lﬁ mz&aﬂ;o [ 4, 3- a]

[1, 3)di azepine, 9-{ [5-(3-chl orophenyl) isoxazol-3-yl]
18nﬁt6hwp]wnsaf(00¢diwe¢d¢m13ﬁpﬁneﬁyk’)’1306 7,8,9-tetrahydro-5H1

1,2,4]triazolo [4, 3-a]- Ldlazeplne 5
199Tr{e[cgnpelg1d 89591 eing to claim 16, wherein 1° s CRO

henyl )i soxa h pyridin-4-yl1l-6,7,8, 9-
teerC any d”)rj (a:)ccg?—ﬂg% 1o 12]%”“{!1&0%6%%%3? a][1,3]di - azepine,

219Tk{e[c §6L§d§r!3$r@rfg@oc%n‘f1'6 Whereif RPREBAE) - 1, 2, 4- oxadi
azol - 3-yl ] net hyl }-3 pyrldln 4-yl -6, 7,8,9-tetrahydro-5
22HrHe lomp2ynd hdedrdirggZaostainl 18] wherdn &i{ GRS, 3] dI azepi ne,
9-{[ 5-(3-chl orophenyl ) -1, 2, 4- oxadi azol - 3-y
231]7]?@?!1}@9{{[1)" acgurqirg tagilaj] 22 vﬂpgpimﬁo is a bond.
7,8,9-tetrahydro-5H[1,2,4]triazo- 10

24' 'B-F &Orggong]j fciorcgr]g hi» 0%161 gem XSis N.

- 3- 11-3-
25, 'élﬁeﬁ%npéﬁ% g&%ﬁr&;ﬁ {'3%(%11\291 % éw tet%?a Joxﬁéﬁ?r{ggﬁix{,%(]’, QFQI)BMS lele§ted from the
124]tr|azolo [4,3-a][1, 3]diazepi ne, and

phar maceut i cal |y acceptable salts thereof. 15 27. A
phar maceuti cal con'pOS| tion conprising as active

ed t a ape al | yS f ect I(V’a-n?rm nt of
3} acc r K;ény one, /of---g] ai ﬁ?
har tIC% pable;ﬁ‘lue

|p|e or |newt carmersN
phar rraceutl cal conposi ti on accor'di ng to cI al m 27 for
use in the treatnent of nd uR5-nedi ated di sorders.
262 Phe cdhkpBuUnE QPG RLIRCCREG e +OgrdBYondgy B I ai ms 1- 26,
for use in therapy. 30. The conpound according to any °
one 75(5-Chied-TBiordph2G)- 1,8,0 bxatiz &-3iyii3-{2higen ) avadt g g H-[0. 8, 4]triazolo[3,4-b][1,3]thi-
n3 RS- nedi at ed di sorders. 25 31. Use of the conpound
acc 81{:;6‘(3r?6°rt3%e“a’hy2 Hprediaag- 3&““&?‘%3 vtidngt-yl-A 7.8 Préstravetiut o direzolol4.3-al

of & Fff’ n? for the treatnment of

-{1- chlorophenyl)-1,2,4- oxadlazol 3- yl]ethyl} -3- pyndm -4-y1-6,7,8,9- tetrahydro -5H-[1,2,4]triazolo[4,3-a]
[1,3]diazepine,
7-{[5-(8-chlorophenyl)-1,2,4-oxadiazol-3-y[imethyi}-3-pyridin-4-yl-6,7-dihydro-5H-pyrrolo[2,1-c][1,2,4]triazole,
9-{[5-(3-chlorophenyl)- 1,2,4- oxadlazol 3-yllmethyl}- 3-(trifluoromethyl)- 6,7,8,9- tetrahydro- 5H-[1,2,4] triazolo
[4,3-a][1,3]diazepine,

8-[3-(3- Chloro-phenyl)-[1,2,4] oxadiazol- 5-yl]- 3-(4-methoxy- phenyl)- 5,6,7,8-tetrahydro-[1,2,4] triazolo[4,3- 2]
pyrazine,
8-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-yl]-3-(4-methoxy-phenyl)-7-m ethyl-5,8,7,8-tetrahydro-[1,2,4]triazolo
[4,3-a]pyrazine,
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27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

N3 uRS- nedi ated di sorders. 32. The use according to

claim 31, wherein the mammal is a human. 30 33. The

use according to claim 31, wherein the disorder is a
neur ol ogi cal disorder. 34. The use according to claim

31, wherein the disorder is a psychiatric disorder. 35

35. o Th@-chl&ehaQsotachl-ng)mbeyGl(@8-diuddpheMNET, £9-Btrhid-5H-[1,2,4]triazolo[4,3-a]
di sorderesinar e sel ected from chronic and acute pain

di s &flet8rekloroph@@)isoxpir 3-yisethdict b methengpheny)- &1.88- atraByEro-Siltlied 4stiaaclol4,3-a]

t hel'di“6®pitcRer i s a gast roi ntestinal disorder. 40 45 -
50 Q-S[E(S-CBIefophenyl) isoxazol-3-yl|methyl}-3-pyridin-4-yi-6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a][1,3]di-

azepine,
9-{[5-(5-chloro-2-fluorophenyl)-1,2,4-oxadiazol-3-yl)methyl}-3-pyridin-4-yl-6,7,8,9-tetrahydro-6H-[1,2,4]triazo-
lo[4,3-2a][1,3]diazepine,
9-{[5-(3-chlorophenyl)-1,2,4-oxadiazol-3-yljmethyl}-3-(3,5-diflucrophenyl)-6,7,8,9-tetrahydro-5H-{1,2,4]triazo-
lo[4,3-a]{1,3]diazepine, '
9-{[6-(3-chlorophenyl)-1,2,4-oxadiazol-3-ylmethyl}-3-(4-methoxyphenyl)-6,7,8,9-tetrahydro-5H-[ 1,2,4]triazolo
[4,3-a]{1,3]diazepine, and

pharmaceutically acceptable salts thereof.

A pharmaceutical composition comprising as active ingredient a therapeutically effective amount of the compound

according to any one of claims 1-28, and one or more pharmaceutically acceptable diluents, excipients, and/or inert

carriers.

The pharmaceutical composition according to claim 27, for use in the treatment of mGluR5-mediated disorders.

The compound according to any one of claims 1-26, for use in therapy.

The compound according to any one of claims 1-26, for use in the treatment of mGluR5-mediated disorders.

Use of the compound according to any one of claims 1-26 in the manufacture of a medicament for the treatment of
mGluR5-mediated disorders.

The use according to claim 31, wherein the mammal is a human.

The use according to claim 31, wherein the disorder is a neurological disorder.

The use according to claim 31, wherein the disorder is a psychiatric disorder.

The use acc?arding to claim 81, wherein the disorders are selected from chronic and acute pain disorders.

The use according to claim 31, wherein the disorder is a gastrointestinal disorder.
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