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present invention relates to a new heterocyclic
conmpounds, to pharmaceutical 5 conpositions containing
the conpounds and to the use of the conpounds in

thera
PEESEDREFEROCS mgnﬁpmps WNWBIEEIR USE AS

receptor The present invention
f ur t hVIETABOERQRI (HGEEIERANMATH RE(EEPE%AMAG@MSTS
the conpounds and to new internediates used in the
preparation thereof. Qutamate is the major excitatory

neurotransntter %ﬂﬁ% e s rvous 10
system (CNS). GIEl'f%‘6 pr oduiges |§€V§Wégﬁg on

central neurons by binding to and thereby activating
Blelprésent incentioneelptes ts a ndwdsersayckpcanpgouvdy,go tpbemmaceuhcal

%;ﬁgggp%gécgﬁ%pm@g éhnﬁgchgp(g{l} @rgf@ tﬁ%léiele%%]gt Cot oun%s in therapies
%la{éﬁttg %\%ﬁ}])foﬁﬁﬁﬂd ﬁ?&aﬁgte rB&p {cﬁfiﬁ&ﬁﬁéd BéRE@IRS TheResent

receptors transduce signals into
tibeentieh Ifurtm delgthsatqmooetss@ foatheprerfaration of {lg qrpepounds and to new

nmet abot.r o amate rec s (MduRs) are G

pRistas atgg figla%ﬁﬁ ‘é‘iﬁrﬁtﬂ@ts%g £ activate a variety of

| @yf is%@fnaﬁ)@ eREthiom TS aRAahseYeE @ithe idhimallangehtiad nervous
bi nding o lgmutamate Activation of mduRs in in

rsasmml (CaiS)n@ wpale prodecessitopfectirongsnialgreurqnsdy bmémg to and
B RUAD RS BADSR i REEhER, 190 5 BOSBA fubRehifid oo

'I{gﬁjbﬁﬁlﬁ%sby It 1ogaﬂr§p01bl ghd ﬁie%%ﬁ'opm(glutmaaﬂe menepfors based on the
phosphol i pase activatjion or in of adenyl
yrchsal featwies abthe decspial #EQteiRs.dhe myay %lrcﬁgli“? @ﬁel%?fs

C%aglshlfceasg@gﬁsiht%ech@élp %HQ?HMa%oI@?ﬁM?mﬁ%t i vation of

|'ase: néreases In ormati on of

CMi‘d maabatmjﬂ@ gllu&xmaw :q@hpxsmr(at(ﬂul{s)cawﬁ pratqlm-v@uplgihreg@ptors that
phosphol i pas creases.in arac

Festaisa;valag o pefasslier GroNLEREREEE WO felqupe e yjnding of

élu’ééfl{#@% tiv cL rﬂ@ﬁﬁ(sgﬁﬁﬁgct'n@ﬁnﬁﬂmns@lbﬁﬁm @{more of
ren armacol . Sci. 14:13 (1993), Schoep

Nhe fdbdvang rdspOnse@éb:c?m&lC(lefgﬂn))Sphpllpasgt ;dpcreases in phosptl?omosmde

RSP RPbred st sfotubbnase: B oA kB hese s
Syt MG Sor 1hE1'bl’fRﬁ*1 JTiaeI clblasey gftreutdsudi@lecteases i dﬁarformatlon of
identified by nol ecul ar cl oni ng., Nakanj shi

1&yclio adenosime monophespaated pAMP) W@tgﬁypfrﬁl@g}y gle céqpe,lmcreases in

AP 5l P s Mk or

apRRpRAtJaYEAY: 1ﬁ<§1’edt§é§¢h frachigorit acid reloHR2; AREiAGI8YseR or decreases in
the activity of voltage- and ligand-gated ion channels. Schoepp ef al., Trends
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 mGluR1 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
w@00a/08039BBRC 199: 1136 (1994), Joly et al., JPCT/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 m3duRs, based on

am no i Al RS BRC

EleRonBN RIS o A5 5o é??l*@%%@ﬁ%ﬂ? harr oo

BRRT IBEq0beY)| Idy exdiaUalesvict 15397061 99D. | nGI uR

corr;l))rlses md uRl, nd uR; and their Ite tﬁh rous
Mgtabegepic a1 aRtis reopRioT SRGTHRSS NG eaij@ ° p

(E%%ﬁgt Bt u,bshtc%oh i} PrfGlﬁRE 1B488d &Falﬁfno a@lm@nheidemamlogy,

equent mobi | ization of intracellu]ar
malseadmd\mds@eﬂgeumteaxm widized py $hetreeaptors, a@ﬁ@yﬁgq:lﬁ pharmacological

i sorders. Atte t el uci

chsrasicritce s | B o PpliitsaBbh R, MOLRPEUM A CPlaively
%}ﬁ‘f&%& vHIERROTRE %nﬁilﬂg%ﬂa%oﬁﬁté;ft@ fddse ﬁaceptbﬁst tiesults iWée aptisation of

udi es have denonstrated that G oup H‘?%F%
plgsphelipmse Erang trobeeqyest BYRHAE @v&tﬁc& Fum-
application to neurons in the hippocanpus, cerebral

cortex, cerebellum and thal anus, 15 as well as ot her
%asg&wgsycﬁwﬁema palilddtsatm'sthat this excitation

d to di t t t f ts
itemipts aicbis dniog Shecnny S Raiea mes AsroRtT PR TUagest
Iy eS}é 2BF {h%s{'{égé%rs QAL rfbur&%? Bk difafiBn. Variots kedsR thave

Pranshi I rel ease. Baskys, Trends Pharmaco] .
e onstBidIh§ti98) | nfiloBe pgoniste oaropiodnse Nastsynanticgxgitation upon

%&é@gl%i Qn g SC&IE(EHS ugllttgr}&gpqug%%&)ﬂgg:g‘fe %é 89%@% ge%%éig%é)and thalamus,
gg‘%ﬂ)as otfick @F@xfegi%hg HlidndeaidecaaRattik $xdiaition hedue to direct

I'cated in a nunber of nornal rocesses |

awnmm b P mapiis EAVR S U 2lFGTaRBe RS EEA BHCHAVEion of
,Qgﬁsgmn ! r@m%&c@ggrgg% l]i?gglnolFlCljéb. ?%%&W[hsrh@t@igretl&%nBaskys

ong-term depression

a?éwsw»%ﬁmalcoz SdNaﬁwzeg%A Séﬂoe@ﬂ\ %&)roclﬁm Tl BL:H4B9 6994), Pin et
Nature 368: 740 25 (1994

i Nesrophovmyology B4:1619%5), Walkinsier o1 og, ngyi?g%}_‘ilggmacolpﬁ%{% 33
%94 nGLuR activation in nociception and anal gesi a
zS o)has been denpnstrated. Meller et al.

R'Mét&@cst 3! éléh(ml%eg ﬁgk)céxiteﬁﬂwz gmrdmpanatewgoa numberBrfalOrmal

es addifio t1vat

IRsssepsssin Sisgeamati 6 Ag™ iRy Bpgfeem bRt be
iﬂue ¥or ﬂldu&w?led'f Hgﬂfd@&é}gﬁﬁeﬁﬁﬁﬁ%dﬁﬁﬂaﬁgﬁ Al Saretafibi ng-term

M Ssion, vel oprment’, 30 apoptotic
rde fegsiah. mairm als,)Nerel 163Fﬂ4§s(119%’4)t Bortelptie e&el.. INawigi 36§: 740

actory nepory.
J4955: R3ba dtahs ot 726D IR AR it QU999 A role for
VR&TIR M tRation 1&%1&%‘3&7 8% ahalgesia also has been demonstrated. Meller et
al., Neuroreport 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

B&ﬁ?ﬁ'g < Nl nﬂhﬁ g?d' ©1 2 HECHionE), P ENA., WrophbRAseology

I'hC trauma, anoxic and ischemic
BajluKnepsfel éngiod! Medriizm. é’|811|4éi‘)é13995heur odegenerative
di sord rs

di
e
§64 varddty %@a&ujceq 83 chrof3d pRIhOAIAM]edicdllprocebick @anddisorders affecting
54: 135 (1994), Hollman et al., Ann, Rev. Neuroscj.

1 GS. Thse dncludei sroke, hepd trameayrangkisranddsshewe Bipres,

%%ggﬁgéenggg%glggsyepe Pdegei%.? en‘gp dl%}‘ afgl]ﬁg%%f §581§ﬂzﬁ;1¥ner S dlsease
Zﬁ%)mc @R6RRKY Mid Rin. SehoepBler bl , Mpind, PRhazranalch:z 1@13131993)

" Neugeb Paj n 98; h, of
Sawrstbiy o o CHbow ol ROeha b ! st St 1731

t f Ch
e L T S e
Fisu4amit ¥95) rSashioadrect aheﬂre-aisathmco SeioA2:38 H(2001), Gasparini et

R iy Eraaaaon 2ia @O0, SOREPER SE 3480025, Milch of the
}%ﬁfg&d éﬁtﬂl fifesk Qoﬁchﬁoﬂ%% Wn%gﬂﬁ’to bé‘a@l@ kslen@hsive glstinegd-Indaced

ists of Goup receptors could be
telxentaamﬁlﬁf iGNS hgurban aepausg Groulml mGluRsanpeas tgiacrease glutamate-

el AR S M ARG IHERS F Shb b BreOfnaptic

neur oprotective a

fglahﬁiﬁ&l rERa, (RMdcEomIH rﬁ@lﬁﬁbﬁy cReEBITES @Cthapathslogm Adverdingly,
uci dati on of the neurmﬁ@ﬁ| ol ogi cal_ rol es

el ooy G el S Suiginabappapiggly beneficial
(13% 8@ rs:{)laﬁh 0 PR deliG k%rrexcg's%}ég gt@li LAReLBBGA dlRBRRion of CNS

S prom si’ng argets 1n the therapy of

arutdhs ApciEiBEIONALndvesProle o ecaglents sarcigesigs bi anticogvulsants.
di sorders and chron| and cut

Racestadvanceqiin Biecicidasion of e 8%‘8&5 Lgﬂ? Sqfﬁﬁlcﬁ%qogl;opw
C%‘E‘@na{esreg é}?&? lggﬂ%'ﬁg}? 2 Bfbublis foﬁfﬂtltcﬁﬁf‘ tHaVe eddblhed these

nsequenc om the stomach can pass into the

ascpiagus pmmmagtdmg targetshiarthetherapyof perte prd ehrapismgpiolqgical
Iost at suc [ event .hereinafter.referred to

#d PSY@F‘T"‘HQ f%‘gf ?%P ‘ggﬁlﬂﬁﬁﬁ%?ﬁ g B?IP&%"B‘?%S:ase ( GERD)

is the nost preval ent upper gastrointestinal 30 tract

di sease. Current pharmacot herapy ai ns at reducing
g@sﬁtrb intestimhl dsorderson, or at neutralizing acid in

5% OP @f@%ﬂ g%énn%éro(iEgﬁ:s%’gﬁeS@ rgﬁgin@qn{eﬁﬁt&ﬁtlﬁ% a
consequence, fluid 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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WO 2005/ 080397 PCT/ US2005/ 005218 considered to depend
on a hypotonic | ower esophageal sphincter. However,

we2@s5/08t30t | oway & Dent (1990) Gastroenterol. QCTUSN05/005218

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
é k998664 ay nd 43! d B tontid lo%§eﬁ)bﬁ9géaﬁﬁihlr§:t§rhm&é@é g.
REEFICE "ACTd "secretion usual is normal in patients

ﬁ%ﬂ&w@EB-enThlé’%bGebtmamou mﬂzsz Hcémedulﬁgpp @ /5, has shown

resent | nvention are usef for
{ﬁa Giter™ Gt o sk e aF chaadisBlac®
4xl E@Rfsm% fe@hxatib @ Bilg erdatfb}gﬁﬁdllowseﬁmphalgehéen
sor det (GERD). The term "TLESR' traﬁw

ﬂm:werthmpmgieed sestskiph asuallydenerusl ipatienfsowity
Eﬁq_pove 8(:1@5?% (s)ra%:% &glg\g%f(hlaﬂaa s%ﬁﬁhve&ﬁoﬁ are ﬁ@fﬁl‘ﬁﬁ@bﬁe 1nh1b1t10n

If @dsieahlowed vephasad b}ﬂﬁﬁxﬁér I‘Bkahaﬁmis QTLESR&)(atd thns for treatment
Gast roent er ol ogy_109, -610. The term "refl ux"

Dﬁgaséﬁ@lsw}@éﬁlﬁ%“xa@ls‘mdﬁﬁ. @Ef the stomach being able
Eﬁ?fassc i %eh'poran 15\%{} ?wl%bl‘ﬁﬁ@tei RPaxABERAN Keidin

such tines. The term
d&HRA'in agreddnce @\Sﬁm?!ﬂgé,al{ Kr Hdllowap,i R &bsRenagini,for Blagkshaw,
defi ned i n accardance

Erbubstta) MRS Shaaneo e e geal g Ol (Pl

Gppn. Gastroenterol. 14, pp. 759-774. The
E%éﬁ%ﬁ%’g{%g and pat hophysi ol ogi caI significance of

pﬁldﬂ? @goni sts and 20 ant agonl sts that display a high

T ok ol o B BRI R AL B s
y%ﬁag 18 hc@ThaaeMhaBical batrieid 2eriP@aBdo2 aich times.
2005 397 PCT/ US2005/ 005218 SUMVARY. Ok T

MvENT GERRR, greaeenephiaaca rilwhliscara dsherely ‘ggﬁﬁ%mﬂfgordame
%ﬁ&f \%rnﬁle?'wkrdeﬁ%i 268, 9ur A% P 0000 Pgnosis of B BisE&Be.

Bailliére’s Clin. Gastroenterol. 14, pp. 759-774.
The physiological and pathophysiological significance of mGluR 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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"~ XN In Formula I, X, X2, X3, X4, and X5 are
i ndependently selected fromthe group 5 consisting of

wW@200808039N, O, and S, wherein at |east one of MAT/UXR05/005218

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, NR5, 0, S, é‘ﬁMﬁ ENTEEN or N and
X10 is selected fromt eq{ggg)ﬁ%ﬂ%ml sting of a bond,
TR5 R sent (1ISREMG) R:ates toSompotnddRY. fomulRl: i s sel ect ed
fromthe group consisting of hydroxy, halo, nitro,
Cl- 6al kyl hal o, GC1_ 6al kyl hal o, Cl1_6al kyl

OCl1- 6al kyl, C2. 64l kenyl OC2- 6al kenyl , C2- 6al kynyl ,

OoC2- 6al kynyl , aI ky1C3 6cycl oal kyI

OC0- 6al ky1C3- 6 Hal kyI_ Q0 6al Kyl OCo-

6al kyl aryl , TO RS, . Q[ CN) OR5,
Cl1- 6al kyl 0?5 6al 5, (l-6a CO Rb,

OC1- 6al kyl (CO R5R CO- 6al ky1CO2R - 6al ky1CO2R5, 15

C0- 6al kyl cyano, OC2-6al kyl cyano, kyIRNRSRG

OC2- 6al ky1NR5R6, Cl1- 6al kyl (CO M Rﬁg\

OC1- 6al kyl (CO NR5RS6, CO 6al kleR5(@O) R6, OC2-

6al ky1N y 1NR5( CO |

BEHORRR IR - o X 6] (OB e Wﬁgﬁf@gﬁg%
SORIRB, NOB2atRd Kyridea6iR BB lealiome GEIKYX i

%‘5& aﬁékfl (SO2j NRSR6, Co- 6al kyl NeI%S( C 2%.39 .. cr’

Gat Ky Raemmﬁm@m@&-mmmgpse ymﬁ'@d CR'R’; X' is CR” or N;

s L NS T B A Py RS 50 o 0

SO3RERARE NA aftd X is Belotrad Eloarithe Igl’cglpomblntlalllmg 011“ga bumdr;rﬁRsR6
m%gR ndently sel.ected fromthe group consisting of C
IndD.S, adhdRSi n said ring may be substituted by

gﬁfs)?rlﬁcgo cgﬁgfﬁ‘ thgg oﬂﬁf %)qugm%f%f@x‘ﬂygro%g 3o, 'rﬁtr§ ot ga alo, OC;.

up ¢ ’hydrioxy, hal o,

%hl'k!i’ﬂlsalcﬁ?@i sy lkOChedlkyl, %lmbkﬁ%ahﬁﬁnﬂlcﬁ@ﬂml 0Cy.

OC1- 6al ky 6al ke

SaEynasE oIS S0k SSeHI Elég%*’d’é%gsﬂ%ylafﬂ ?Co
Xyt ¢

LB SRR ORENE PR BB Bl 08, 00

QalkyBaRk 1 galiyyl(C @O, om@lm(cmkfm@lk&@zm@cl ¢alkylCO.R?,

e N

%&gg(l gs»lﬁi,\}glgﬂ Rfclégzﬂqzﬁ@bsméuém,salm&®mmw

salkyINR (CO)R CosalkyINR3(CO)NR’RS, Cy.salkylSR®, OCy.6alkylSR, Co.
salkyl(SO)R?, OCy.salkyl(SO)R®, Co.salkylSO;R’, 0C,.alkylSO.R’, Co.
salkyl(SO;)NR°R®, OC,.alkyl(SO;)NR’R’, Co.salkyINR’(SO2)R®, OC;.
salkyINR}(SO)R®, Co.salkyINR* (SO)NRR’, 0C,.¢alkyINR*(SO,)NRR’,
(CO)NR’R®, O(CO)NR’R®, NR*OR®, Cy.5alkyINR*(CO)OR®, OCy.
6alky1NR5(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, Cy.6alkyl, 0OC;¢alkyl, Cy.galkenyl, OC,.¢alkenyl, C,.

5
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5 6al ky1INRSR6, Cl_6al kyl ( CO) NRSR6,
OCL. 6al kyl (CO) NR5R6, C0_6al ky1NR5( CO) R6,

wOaRs 08038y INR5( CO) R6, CO_6al kyl NR5( CO) NRSR6,  PCT/US2005/005218

C0_6al kyl SR5, OC2_6al kyl SR5, Co_  6al kyl ( SO) R5,
OC2_6al kyl (SO R5, C0_6al ky1SO2R5, OC2_6al kyl SC2R5, Co_
6al kyl ( SO2) NR5R,

%%N%%ééﬁ%@%kﬁ%@ &“ﬁ'@% 8 loalls,
figl,lQUNRE(GEER]), NEBRECOIR’ QEERIOR’, C..

3&%%%&%%@#% EROTe e CORES S0 R

U&eaﬁggﬁ%&isycm@%ﬁﬂo f@@matmy%@ U Gamsym%wn 9Cf C

b bstit ut b
oaley DR R G AR Y déﬁam%éawﬁeﬁy Gy NI CO)R,

(RSud VS EDTT Cor AR RIONRIE, EfpiisRoBe IR Cu

?akylbsaomfbé)bzwkﬁ@s@m oogsa%ylsh@m ‘e RS, AMyISOREI Bt ed

U bR DG oy R R B EL

N R e %@@Wk %ﬁ%ﬁ@"e?@ i REGOINIRL,

%mmfy CﬁNRé]k xsuR q@saﬁqﬂN (é]Q/)IOR 0BG 20 -
SRR’ Do R iy Pentber eyt ety g S

%&eggﬂelﬁ%ﬁk CHUEBR rofinb ?Hﬁwﬁ:@%ﬁ% g §%d, 1620 kitd SCAHerein said ring

yano, OC2_b6a cyano, CO_6al kleR5R6
lfeedulbytim%%' on€br mo@aAkyI ( CO) NR5R6,

5 TR B R S TR L) RSty el g e

%@gﬁ&in‘éﬁéﬁ £ CAQ,_0%ad @a{wﬂﬁyﬂeﬁﬁﬁld_{ﬁng a7 ealkstitiieOpRone or
al kyl SO2R5,” 'OC2_6al ky1SO2R5, Co.

Badtk \.( SC2) NR5R6,

GE2 Sk LML S B ST 7, o, o,
@l&%%&gﬁ 15@(@)&' b NRRREC,. 6alleaa)y1\|m@a1k@(1ﬂ?:mmamyl 0Cs,.
al ky
s@rkmsylaﬁdsaaksécs cfrryd@aﬁ%w@alkﬂ%%‘g 113% E O?%a‘gg%a%

d § r 5i 5 6C
ﬁgﬁ?ﬂdégd &/ﬁ@?ﬂél n (gg)l)g @I{J 9 e subst@%ﬁ?glm( )IIQ z
cggl;lg/yng?ggm %Ayl(@o)mso @qsasme@omwoza@ﬂmaé@cl salkylCO.R’,

PCT/ U 5 R5 a

relotaensamcemivipams Gty TR PR AIEANEEN". Gy

6 fid¥co Jﬁ?{_ﬁ@yéd: 03 HyY(bom@kSRf' Wo: Gamﬁlmﬁebsm @iC,f rom
e group consi St %{l alo,

ryanqymR%csDO)R Co. 6a1kleR5(CO NR R Co-gal ylSR (bc2 6a1kyISR Co.

salkyl(SOIR®, OC,.calkyl(SO)R, Co.6alkylSOR?, OC2.salkylSOR’, Co.

salkyl(SO.)NR’R, OC,.salkyl(SO)NR’R®,Co.salkyINR*(SO2)R’, OC,.

salkyINR3(SO2)R?, Co-alkyINR¥(SO;)NRR?, OC.salkyINR*(SO2)NR’R’,

(COINR’R®, O(CO)NR’R?, NR*OR’, Cy.¢alkyINR*(CO)OR’, OC;.

6alkleR5(CO)OR6, SO3R’ and a 5- or 6-membered ring containing atoms

6a|

independently selected from the group consisting of C, N, O and S, wherein said ring

may be substituted by one or more A.



6al kyl hal o, OCL. 6al kyl hal o, Cl1_6al kyl, OCl_6al kyl ,
C2_6al kenyl, OC2_6al kenyl, C2- 5 6al kynyl,
wozRsesdskynyl , CO_6al kylC3_6cycl oal kyl PCT/US2005/005218
OC0_6al ky1C3_6c¢cycl oal kyl, Co_ 6al kyl aryl,
OC0_6al kylaryl, CHO, (CO R5, Q(CO R5, Q(CO) ORs5,
QO CN)OR5, C1 6al kyl OR5, (OC2_6al kyl OR5,

G0 0 D o 5B S gy 000 .

kA ;’:\(1}{-)031&185]1251 afdGayl. 6al ky1NRSR8, C1_6al kyl ( CO) NR5RS,

% sglgql:tlé liq(q% R(%QRQSCOQ@S 6a@§§'hNR5&§))¥QR %é\alo nitro, C;.

%ﬁ%‘l?{é’ PRl ol b 00 Sl GaehFE T ket G

5 Yyl (B0 20aNBHRE ,Co- 6a1ky103 60ycloalkyl 0Cy.6alkylC;. 6cycloalky1 Co-

S ST B ENA B b

@ﬂisk f( wm@ﬁu NRSRAlk kylCO,R®,
RS%IJRS NR5('CO) ogsmocz R?5 yg;\(lml??ﬂﬁ%;&l &éo{é

Qf&Ralka}mBR 5Co eﬂlksécmﬁt@%@llﬂl%@ne&q R

TR S e e

10 foat 66&&1mhea)Rhfcotsb&leRfeﬁom RsRﬁéEOQ;alkstj{ 0 @CdeakylSR’, Co.

ph
t6ﬁ§]rflg‘géfﬁ)s£ I@?Q%lsg,lk@f(ngéilﬁ 'gig?ajmgﬁg O:OSCE,;] 8%&}% G
RO NIERY Oc, BT TR IRTSepReDDE:

excl pl en ner carrier.

walkyMS(mQRétcmlhym?(a@em 81, @6psadkyll M&R a

ph?qﬁﬁﬁiﬁ QGBS b e NI s R coept or

15 ﬂx@g B)GRF dRO.R’ 2R 5t 6F 6 usenbiefed fify torpaihingtomns
feuf ol o ?cal di so3rders psychi atri c g%sorde??

ga&pemdamtlgselen‘@tl fieping the gzoup condisiiag of @i NoPd@ds: 25 In
r as ect of the invention there is
k?etHlStLq;g’ ’03rr8 hd of formula | for use in

tIH%rﬁﬁHer 28pRE of telidivdntibn thege isrpE@\thhphamﬁlac&ﬁﬁuﬂﬁ:omposmons
receptor nediated disorders, and for the tr

rrompoisivgiactherapewiseHE pﬁectb@)ag}qug'w accqipgqﬂng@f orm a anc{ a
20 %Iﬁ%len{lcasﬂé} {&@%ﬁt%lg QNEGE SxitenP dhdlofingR rcgﬁfe‘f A

Inventron I's the use of a
CIﬁfﬂé@zU ﬂ.ﬁ“chaﬁ aspedi ofhe mvémmnﬁherells prowided@ phlagnaceutical composition

manuf act ure of f t t

ORI ooPasB i 1 groii Topterinnthe e SRBhO LRI sheptor
Fredlfst 13356 200 5% SEHLAG SSAREST ReuRohlehl Bodries. iy chiatric
ed(i@c&da‘s,v@sfromtbshmlaii@r@mandwim ébgtdletsng obesity and

conplic 0
25 InnsEtJlll a f%rtilernasspgcstso eaﬁl\%jntlonhhe ere 18 prov1ded the compound of formula I

for use in therapy, especially for the treatment of mGIuR5 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
30 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

002.1338789.2
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I n anot her aspect of the invention there is provided
processes for the preparation of conpounds of formnula

WO 2@808@3be | nt er nedi ates used i n the preparatiBOT/US2005/005218

thereof. 5 These and ot her aspects of the present
i nvention are described in greater detail herein
bel ow. DETAI LED DESCRI PTI ON OF THE PREFERRED

acg% Mo Rt g%@ﬁésg&ﬁag%%@slﬁr B0 plibHEIHs iaSdciated O

de conpounds ex ng an activity at
thetealit r opi ¢ gl utamate receptors (rn3 uRs) especial ly

at the nd uR5. receptors, 1Q List

Gt ropsét b6 i boties Pees PUSAFA MOvRdh Bt prengasion of
Péé.lnﬂb BBfdrRuldesrthd fidriR dRiB w88 inl thy prplaﬂlltlon Beetedfhe

avo

nce of doubt it is to be understogd._that 3
Theselaind ofipeaipecis@f iherprasenginyeptiqnsere describedin gpater etail herein
er ei nbef ore defi ned' defi ned herei nbefore' or
b Pt ned above' said group enconpasses the first
occurring and broadest definition as well as 15 each

and abETAfILEDEDRSORIPTION OFtTHI PRESERRED EYBOPIMENTS
t he avoi dance of doubt it is to be understood that in

S SR B T80 TR
ﬁ?ﬁtﬁgﬁ?jﬁ\%ﬂa‘w%%&rb @HGB&RS} esBechIy a tﬁ@ﬁlb}mRﬁt&Eptors

ere a subscri pt he integer 0 (zerp)
Uagedbedony at@daﬂmtﬂnstotﬁ@asmtsémsmsed g@theép@mﬁcatwau agg cldms to

t hat, t r oup s absent. In this speC|f|cat|on
@ﬁ?%@%h@‘t% H’tvﬁ’étr‘% se, the term"alkyl" includes

I@%} ﬁﬁsatvf)ﬁl'aﬂ&t of Rnet BiPdHIesdekod tiedt khereginahis Spevificatiay a
ut are not limted to nethyl, ethyl pr ey% q
|grqmpapy4u:;1hfmdﬂm ‘hpreinbefaye gefined’ .y Q@@med }{er%@l?q?pre or ‘define

ent
bR apoq bt BETY apoip e Rioagst egrith o fuell s
Qh&ﬂﬁuﬁﬂﬂﬂﬁﬁeBﬂ&r&ﬁhﬂ&@ﬂmbrﬂmt@whp n- propyl or
i -propyl. In this_ specification,

diom@}mvggian@m@f daubpit: 1%‘5961}edg1dgl‘}§’;oodlx€alftgl? itu% 8)68 ication ‘Cy.¢’ means
Opgﬁkrbo%i{)%p ﬁ&%i t?t3eﬁ| C%‘laé der%r%’toﬁﬁéc |Sﬁrﬁ11£}i/}df®1(‘33[ﬂé@ﬂs a carbon

/7cycloal kyl " may be
qy@hﬂ&w@gyLz,oy&bmmunyhnnmyclopentyl cycl ohexyl or

(F:chl Ohep@é,ewfgg*lznt %33&1% zlgtg%e’% é)%ﬁar%@ﬂ? Ilg%)ﬁlg)pS Y ch the subscript
Sr%ﬁ&seﬂﬁﬁﬁggfﬁ%t 8R orbf)Pista®sdnt.” @l koxy” i ncl udes bOt h

raight or branched al koxy groups. CI1-3alko nﬁ% )
He thisspedification, driless stated asherpriseothy teret fadk] ing %F Bos(raight

ga{rﬂg}r%cggg é]%/% al:l](gf %oﬁgsgﬁnglc L Bea:%)gl? He 49 ulﬁlzttédgﬁ ﬂfeﬁf}l ethyl, n-
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 Cj.salkyl 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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5 unsaturated bond. In this specification, unless
stated otherwi se, the term"hal 0" and "hal ogen" may be

wo baos0gn39Thl or o, brono or iodo. In this specifPCRUSINGW005218

unl ess stated otherw se, the term "al kyl hal 0" neans an
al kyl group as defined above, which is substituted
vvith hal o as descri bed above. The term 10

. B aI on Hn tét@c? l)t?%%ﬁrlscp Whe ffefﬂd n‘Qltkoki/ MintRded Both straight

uor one orone

Bf M@ﬁaﬁmmtoxyc@rcsupso@p@ﬂmy may m buobis mpynutememp&mm, ethoxy,
" OC1 6al kyl hal 0" may include, but is not limted to

fl’rnlj@l?QXrYéIfhWOX& fl uoromet hoxy, trifluoromethoxy,
%%E{Ngd%a? %bé‘ deited Qﬁfeﬂﬁ)éé/ hd Rrh*bEn@Nasy bé 8sitieid or
es Stated’ ot

erw se, the term "al kenyl" i ncl udes
hﬂstaerstedaJiogdht 15 and branched chai n al kenyl groups.

t C2- "oref t »
T B o S bRl B M S oy e
St g Beaut, 5ot Lo v
ém ﬂhg/i’;pecxﬁmtl@n yahless; statp@ ﬁfl@ﬁ\yqse he|temm; hﬂ)rﬁ)hatheﬂl}/l{:zmsgln alkyl
ec A ﬁc 2B cﬂ%[?odg,gxlg stu%%t‘ftqteﬁt\{{m{ %5 Qs dés@ﬁbé@&ﬁ@ve The term

ral and branched
Gt’ma{lkﬂhmﬂ Way GhcHdes buﬂih ot mnttem Wadrkyethlyl, mlaqugmgthvb

6 carbon atons and gne or t triple b
breﬂuchmtneﬂyl Brorqethly fbﬂu‘?r@e@bf pmoamppsﬁ"ﬁ%ﬁ te“B uP&H Ayl |
§%lggth¥lp a 18@1{1}{ Yoyt is nog ARE%EYS ﬂﬁ%nﬁﬁi&kﬁ}}’dhﬂubﬂbn{dﬂh&y,

|on un ’ess otherw se stated the term"aryl"
l’tﬁﬂﬁdh‘éniemoay, ﬂnmroah@t}igtdlﬂumeﬂmm ed nonocyclic or

3% gﬁ/l; gﬁ%ﬁ%ﬂgﬁ;ﬁ%@?g@{;}}%@% g (%ont‘a nelggig 1g<gluh§s‘r’\§btth straight

ETHB tedh ¥C)-sa@kényPheifeth to an alkenyl group
ﬁaggh"?%lﬁﬁed@ Zi? %lk%{%lg??laﬁydr oﬁ ht ?16 |yrrl1yd 0 o Y

iasingy to d curlbdi ompend eieesttivoriouble t@@és @péﬁ@d be, but is not
Qt herw se,

t term" eteroary }
Jinietianiytselfiurotrogh Shvaeyk prighfs Eeh Aot pentenyl, i
ﬁ{};ﬁ% rﬁ{dqggxeﬁ}}lng system cont aining at | east one

terodatom sel’ected i ndependent Ly from

Hnahrp Ispeciféatian, vrhess éﬁﬁ@gglrgt erwhs,gythgéemb k}g}yg ilrllrs}uﬁés both straight

ted.to thi
54740} SRRl Sty AP con o
Odfﬁ?dﬁle)dr twb &ipl@b@;hdsl andoyinpba byt is 1t hﬁﬂ@d 138Bysd, propmeyl,

2005/ 080397 PCT/ US2005/ 005218 1 i dazol onyl
dxvil orlyutynytlpeapeyb apentypgk d Jeryi and t hi adi azol yi

bleétn[ Lgédpqﬁ%a%o}ﬂl es?&'ﬂé%&lf;‘@?t?ﬂe& khe term “aryl” refers to an optionally

riaz o opyr
tﬁbﬁt&hwdrrﬁtbﬂdcytzlﬂ:l @:rﬂ)]crychc &iydnybba.rbbe mzlgfsyﬁtgm confaideg af|least one

: ;;slgglgg ?IIOW}/‘E’ Irl%gr nl%(xamlﬁg sultngle valdd fnhg teq}ﬂ “aryl” are phenyl,
naphthyl, 1,2,3,4-tetrahydronaphthyl, indyl and indenyl.
In this specification, unless stated otherwise, the term “heteroaryl” 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,



oxazol opyridyl, thiazolopyridyl, pyridyl,

i m dazopyri dazi nyl, oxazol opyridazinyl, 5
wo booangdsepyri dazi nyl and purinyl. In this PCT/US2005/005218
specification, unless stated otherwi se, the term
"al kylaryl", "al kyl heteroaryl " and "al kyl cycl oal kyl
"refer to a substituent that is attached via the
u Ogtnkdimidazolyl
Griip R Bk QoBe tblomy SR it AR GLEN e tnidarolyl
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béiﬁobﬁzﬁlyl h%ﬁfy@@c}tﬁhmad)pwﬂdyl wfahyérotrmzatopymmldmyl benzofuryl,

optlonall substi tu sat rat ed. lic.hydrocarbon
b Symedely WEr . GO S GBI one
8%&0[0?)% eﬂn oﬁ%byﬁﬁ&le 934 MmidAR py8A4Rinyl, oxazolopyridazinyl,

ete Inc udes but is not limted to
ﬂyazrodxipydldmnyltemﬂrpahyﬁlr of uran, tetrahydrothi ophene,

o P a0 QIR

%Q&Cdlfcﬂeﬁélbmyl URER $Sa SitRtREnOIBER witschetl via the alky! Brouptto an
nmbered rinhg containing atoms independently

sull, drct@darfy}@nﬁ @clqalde)gmups i ncl udes aromatic and

er Oal‘ (¢} ” refi
thré{hésr PEG t&or} |uﬁ egéysst v&%& ﬁﬁl’\k’lsé%hgl%glgt ‘llj%%tkdcgcﬁggﬁy% Irg ersy to an
%%Maﬂ&%dbﬁftuﬂdm Sqatudated egtlic Hiydmahﬂmnmﬁlg$usihmrwltrﬁgsmmy Or more

oF lshthom ayams SreasRInge Wiy et T a0, piicrogyeloaliol”
t%%clﬁd%@%h{%lnot H}ﬁrnieg% yrRMfd'qu @Yﬂahy&ﬁbﬁfr@ﬁ Mtétratiydiolizio Ndnc

dazol i di nyl, imdazoliny
ﬁ)[pealziﬁieybl,pefmmhmbrphyhne pﬂmpmpqzhohyb,, tefp@lpf@qumyqn
plperldonyl yrazolidinyl, pyrazolinyl, pyrrolidinyl,
WFWM PDYTARY ahydr opyr anyl t hi onor phoI i nyl,

ﬂ lu&li‘ QX¥dss stﬁ‘béﬁ'o@&@ms}é theategm @Scbmlﬁiéﬁfbﬁfed rhig
peC| | cation, unless stated otherw .se, the term

cgnﬂaﬁﬁngatdmsmsndmﬂy selaeted from @i NoO ox8d: insivdes @P@&Bg and

ng an.R5 s b t d
gﬁe@&{g I%FWE:PH%H %u z{u.;tc%ﬁ cy?ﬁk ar{m%/?te?&yc%?: ﬁo %fl&h Hlay be
IsHiuRAEY, Parially shfﬁkaﬂ&ﬁd)ﬂﬁmsalturwﬂ Hixamples oy slmclh)(tyf%ﬂmhyrtw but are
and al Koxyam dine. In the case where a sube:H%geiryf
pt

tﬂ@éhmﬂeégegurml ispuaz)yls isethipzelyh oXazalKh Prrapkyl
7 h
Dyt a%}mzl E}Irllc?ﬁh}?ﬁb a‘%égaq]?@ﬁ/g rtlggﬁol#lza}gés}ﬁﬁ? rﬂmdal oEfl there

saﬁ@dzt)h@ ?1 , ORidapbless, teaatgdmothelinls plpemmyé,merfdwged
ri ngs" ers to two rin

aﬂmﬁionm PY%QI@IB@SP@QZ%I PZHG&E%E@WOEHBQ CteiRtydropyranyl,
P
ﬁ E{H%%ﬁﬁﬁ{g?\%l @ﬂﬁ C}Jdbhgaﬂ'lsc hf}ll aAd bRlohekBhES S

the term™ br| neans, a m)“Ie
flhaﬂlﬁepﬁmﬁmhamﬂessgtamd@thmwr ﬁleatc wnE=NBr faldbchPR 'include

\A{{r}i&g}- a%%%@%ﬁ}, Sgrctmvgg cgr%rfgtr)lltg Gn ?{5 UBstituent and may 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.

10
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inaring, thus formng either bi- or tricyclic
systens. One enbodi nent of the invention relates to
wa@eowposnsds of Formula | and their 5 phar maceup@T/ab1095/005218
acceptable salts and hydrates: RL X2 X10 X1 ~ -,,,
X3i X-~X911-1 (R4A) n R2 X-X4 X (1) NR3 X~ Xsi N In
Formula I, X1, X2, X3, X4, and X5 are independently
& s mdéecular
g}]g?%tp&\%ﬁr:z{tﬂmh@t@s e%g(? o’glﬁféﬁgé %ﬁé R3¢ f)rl%e’ %nx4 amlec
fagmen] cdmanmlglosle $>e hﬂxrd: eﬁdm‘sr am bdnél gthhpWSf BYq 1egosT atoms
ond and S l\lgﬁ 10 preferably N, X8
imsa HBg, é@‘ﬂsefﬁnfl%rﬁl@ﬁreblg P’bﬁ’ﬁy&lbcnsé' *hg of a bond,
E!?éem , StFcontorhéd el otmukSl asl their
bon?ﬁlbg tgfthgmv?%@grrlmgtexg |gRJVCR5 or Nand X10 is
shireztedicaly aecehtablprselipanbhsirates:ng of a bond, CRSR6,
(CR5R6) 2, 0, S, gnd NR5, preferably a bond, CR5RS,
(CR5R6) 2, 0, or Rl is selected fromthe group
consi sting of droxy, halo, nitro, Cl_6al kyl hal o,
CcC1 15 6al ky Cl- (zial kyl , CI:l 6al kyl ,

C2- 6al kenyl , | ke, g;(e\GaJ I, OCZ 6al kynyl ,
C0_6al ky1C3_6c W “6afky §bl oal kyl |

C0- 6al kyl aryl , _ 6atk§d aryks CHO,) (CO RAD (XCO) R5,
Q( CO) OR5, CXCN) OR5, C1_6al kyl ORS) 6al kyl OR5,

Cl- 6al kyl (CO R5, OCL-6al kyl (CO R§] O _6al kyl CO2R5,

OC1_6al ky1CO2R5, (Q0_6al kyl cyana\( tkyl cyano,
Co- 6alky1NR5R6, OC2- 6al ky1NRSR6, CHN 20

gﬁgg@%&m xS Uit ﬁé‘ﬁ&g@%e]ﬁéted from the group

OGS el b 2
a
@mZN6¥ ks/$ 5&01(1;@he ggpkypqsg&@g gh@%anc? %@ﬁ %ﬁs CR’or N,

%:%fﬁ%%h%(g %gﬁg%%’%é@r}( ﬁk@%@ﬁﬁ%f B@om%.sw NR5 0,5,
Ge3_hialdoy] NREESOR), NRSRS borh (RCR] NRBRE), oBSCXY NRSIRS or N and X'
s RISt
preferably a bond, CR’R®, (CR’R®), O, or S.

R! is selected from the group consisting of hydroxy, halo, nitro, Ciealkylhalo, OC;.
galkylhalo, Cy.salkyl, OC1ealkyl, Cs.¢alkenyl, 0C;.salkenyl, Cs.¢alkynyl, OCs.
galkynyl, Co.salkylCs.scycloalkyl, 0Cy.salkylCs.¢cycloalkyl, Co.salkylaryl, OCo.
salkylaryl, CHO, (CO)R?, O(CO)R’, O(CO)OR?, O(CN)OR?, C16alkylOR’, OC,.
salkylOR®, Cy.6alkyl(CO)R?, OC}.salkyl(CO)R?, Co.calkylCO,R’, 0C1.6alkylCOR?,
Cy-galkylcyano, OC,¢alkylcyano, Co.6alky1NR5R6, OCz-salkleR5R6, Ci.
salkyl(CO)NRR®, OC;.¢alkyl(COINR’R®, Co-6alkyINR*(CO)R®, OC,.
salkyINR3(CO)R®, Cy.¢alkyINR*(CO)NR’R®, Co.alkylSR’, 0C,.¢alkylSR®, Cqo.
salkyl(SO)R®, OC,.¢alkyl(SO)R’, C.salkylSO.R’, 0C,.¢alkylSO,R, Cy. .
salkyl(SO2)NRR®, OC,.6alkyl(SO2)NR’RS, Co-calkyINR’(SO)R®, OC,.
salkyINR3(SO)R®, Co.alkyINR*(SO)NR’R®, 0C,.¢alkyINR*(SO2)NR’R®,
(CO)NR’R®, O(CO)NR’R®, NR’OR’, Co.c2lkyINR*(CO)OR®, OC,.
salkyINR’(CO)OR®, SO;R’ and a 5- or 6-membered ring containing atoms

11



002. 1338789. 2 WO 2005/ 080397 PCT/ US2005/ 005218

i ndependently selected fromthe group consisting of C,
WON2008/080307 S, wherein said ring may be substitetBUSIN5/005218

one or nore A, as defined below Preferably, Rl is

hal o, Cl- 6al kyl hal o, Ci-6al kyl, OCl-6al kyl, or

C0- 6al kyl cyano. R2 is selected fromthe group

%%Pﬁéq%%ﬁtﬂgse?é&%hytg(g@ gl%lr]%raF% g&%}@ﬁgg%@'@N ('GJ)Cz%rfdéSa lvﬁ?ﬂer&n said ring
fady balskbsmyﬂted bCansad memA ascdzﬁn@hbeﬂgw |Prefg@bly65| p@,hgkp, Ci-
Q0- 6al ky|] C3..6 1C3-6 | | kyl, Co-
GArpaT Grortiob o M&Fﬁ%@@/ 00 RS, O 00) RS,

10 C
%L Ga%%d( e R5 (ﬁ)l&hslsﬁﬁ k¥h erQE?d ay, khallcﬂﬁﬁro 1

6al k RS, 6a| k
5 m}‘mﬁb}@@(m%hal@@ﬁalkk@l y1, Sozalanyly nyl Co-

S BT el 3 w@%@ws o,
%kGal yl NRSH@)%@RSRG 6a| gy @])CRB)'ORQI el S C;
@dkyloaat QREb-¢ é %@QMKP@R( ky@% §q6 %gfgoZR
% %t@@zﬁs@@ &ggcyég@ if%%}z}@é %%1ky1m RS, oc52 6
10 ocz IR kSgi@N%amgygcognm lQCLMEHx@/E@?)NRéR% Co-galkyINR (CO)iz
st N R e S A S B
E@S%%ﬁ"h B R R o .
I},hlk@l(&@@NR R ﬁaalkyé(sm)NRrPg Comal}(yBER P8R 1Qked by
gl?(&l?\@ﬁggés% srFeoréfy @V@W#ﬁ@@ﬁf at AT g at on@b RS, RO

! ey ) NRPRS NRF OR INRXQHD oa3si sti ng
15 (P@?:N?ﬁﬁ e erein gglgdgle}h ne( ma)gmge substituted

bylkgnﬁﬂﬁeo)%gesdﬂ m@a ér abq?wyien!@r?dsﬂ%g UGS AEIRS

Hg}%ﬁi%s&%nﬂﬁ gf:l%gtleﬁ ?rto denf gg&ﬂé} 4?)21 1?{1124#1& € %Sﬂ) $has ?wﬁferem said ring

(ﬁla}g@e% il?\blstltlu%byﬁﬁnb b)é hnloliéZA J&&hfembg' le Gﬁ?ﬁycﬁag«mmallo
al kyn al kyn a
is 8 3+ %y% lalgg q;@%{al%/l@ agcg{rﬂprlsge&pgfg m&%‘f ge% fll%lm 'the

6al
L e
%dre@al Rigelfe(rﬂs]))/BE 1s@(6—ﬁah1lbyfb¢®ﬁi€5 OC1_6al kyl CO2R5,

Q eal kyl Ve ians egt%zppe;cglagl L %ﬂ%ﬁﬁl kY ENRE Rikyihalo, OC,.

i %%?%NB@%W?&“}%%?WR%@ 9,05k, O,

Q@Heyﬁyl Ky kSIRAC, @ycBelkghl Qd-lu) Gecydolk CE ledap) 50Co

s R A B e e,
6alkleR5 C16alkyl(COR’, OC1.6alkyl(CO)R’, Co.salkylCO,R’, OC. salkylCO,R’,
Cosalkyleyano, OCyealkylcyano, CO-GalkYINRS RS, OCz-salkleRSRé, Ci-
salkyl(COINR®R?, OC;.calkyl(COINR’R®, C.salkyINR*(CO)R®, OC».
calkyINR3(CO)R®, Co.salkyINR3(CO)NR’R®, Co.salkylSR’, 0C,-alkylSR®, Co.

30 ealkyl(SO)R®, 0C.alkyl(SO)R®, Co.calkylSO,R’, 0C,.alkylSO,R’, Cy.
+alkyl(SO)NRRE, 0C,.calkyl(SO;)NRR®,Co.salkyINR*(SO2)R’, OC.

12
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6al ky1NR5( S02) R6, C0_6al ky1NR5( S02) NR5R6,

wOER5 08038y INRS ( SO2) NRSR6, ( CO) NR5R6, O CO) NRGRBT/US2005/005218
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NRS5OR6, CO_6al kyl NR5( CO) OR6, 0C2_ 6al ky1NR5( CO) ORG,
SABR5 and a 5- or 6-nenbered ring containing atons
| ndependently sel ected fromthe group consisting of C

oM R RERR A IO %a?%@%ﬂ?m‘?r PN
@) msk@(@@ymw SR°6Rf KyoLGamsam&ﬁdoBze r@Co-
| nde gden . Sel ect ed fromthe gr cons Lsting of
i ‘. 30aK Kl %sorﬁc%mb% dyine gy dom
Pr f IeréinGaid rin
Bia s s e
ﬁfaylbydnbgﬁmed by dnemymotwAOR mwhenonot Gydrogem| resferiiyois

OCl1l_6al kyl Cl_6al kyl, OC1_6al kyl, C2.6al kenyl,
adisylBaiP 108 16311%62 “6al kynyl, OC2_6al kynyl ,

ggaﬁ Ik d%&érﬁ@' éébéhted%ﬁ@l gfmhﬁié’orﬁmﬁg ofhydrbgenO0,.
aryl, 6al

oI Crscloalin) BBy b sty g K e seeaed, fromiydrogen and
& qg| kyl (COR5, OCl_6al kyl (CO R5, ©0_6al kylOCRR5, 15
$8¥% ky1002R5, 0 6al kyl cyano, OC2_6al kyl cyano,

é”éf@gl%Fkan(%Rﬁﬁ 2 8con%1%116 ?ﬂgﬁ&ﬁ&%enmxcﬁakj{}ﬂaloc@)tm%
a a
etRylbalok mg«ﬂ@hscl @Bk y@ailﬂﬁb(%ﬁfeﬁghgcz salkenyl, C,.
6 [ KMNS
Bt s O
9@2)3&%5% L CHO, (COIRS, O(CO)R’, OTCO)OR’, O(CNIOR’, e

A O%ag;fd% S R o
@'ﬁ% 0C,
%%ﬁ?mcim méa@kﬂ@@ﬁﬁﬂ‘! Cho BN COIRY,
@‘8&%@@3@5 AN EMSANATIN S OINE S Oé(gﬁraﬁ&asﬁ% b%aR{ISE?, Co
Qaikgl(séﬁzﬂm %Eik?l(lsgblﬁsn@g Pa]lkylg((j)ztﬁh gxtza?lkym@z repl 3)/(4 n
>é51k¥1(ﬁpzﬁﬂbsl?e; @ﬁesalbfl(%)wg&g@o daEWMc(ﬁmﬁ{% égﬁ_xg is
SRR B ouRE ok 1@@5@? e A
NRIRE r@mmwl{&tmm Qyealky DR GO@¥ORHOGNconpass

a;a[l@lilgllg (@)5%0 Ciﬂn.ﬂp%;g’l -3[51 028 41]1embered ring containing atoms
dﬁe%czigrlﬂ};se}gc{gatm ie3r by EsisREng oy C; |, 6,20d%. Proferred values

for A are hydrogen and halo.

Variable nis 0, 1,2, 3, or 4. Preferably, nis 0, 1, or 2.

It is understood that a) when X2 = X4 = X5 =N, and either of X8 or X10is a bond,

then X9 is not N, b) when X7 is N at least two of X', X3, X3, X* and X are not N, and

C) X! and X3 are not O.

Tt 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-yl-5,6,7,8-

tetrahydro-[1,2,4]triazolo[4,3-a]pyridine,

13



tetrahydro-[ 1,2,4]triazol o[ 4, 3-a] pyridine, 13

002. 1338789. 2 WO 2005/ 080397 PCT/ US2005/ 005218
wW@2405/08B9Th| or o- phenyl ) - [ PCT/US2005/005218

1, 2, 4] oxadi azol - 3-yl et hyl ] - 3-t hi ophen-2-yl-5,6,7,8

tetrahydro-[ 1,2,4]triazol o[ 4, 3-a] pyridine,

8-[5-(5-Chl oro-2-fluoro-phenyl)-[ 1,2, 4]

R S PR b v el

etr 3-a] pyridine,
8- [ 5-tBalfShke{ h2 Bitengdlyi4]3- a.]pzrldl}le

di
© oarlanadrore’ s oo piersD S ol inGnlns-pyrigipe-4-1-
oﬁid.%Zq%“ﬁ%%‘%ﬂ’m‘*}*my‘”*Sﬁa]%’éﬁ’dlﬂ@ 5.6, 7
i di , 6,.7,
5 8- Selbr@Hlote- phenyé ;25419@@3&291 Pﬂlge@yb;ﬁfpm%%'é:yl'5=6’7’8'
8 5-
[ 4%&%%1 gﬁ?ﬁﬂ%&ﬂ) 4{13 Py, i ne-4-y1 -5, 6,7, 8 10
t etst t(%cttlﬂofolZ-Zlué}d ph@;rt)L[Q [244]8xa311@pﬂ-8mrmthjel] 3gpyriding=4-yl-
[5 - - Chl or o- hen’zﬁ r’Lg? adi azol - 2-yl ]
et hy5ﬁ733t31r|@§})’ 19[4 ]W&ZBO ra At P8hydr o- |
-5,6,7,8-
g [785@-@_@%” ghgrﬁ/e)ﬁ[;la% ﬂ%ﬁf(é&ﬂﬂ'l—@eylmethyl] -3-pyridine-4-yl-5,

10 1, 2, 4emxhgiraq 02;Qtridzole{4h3a]pysinfidinan- 2-yl -5, 6, 7, 8-

s %‘“{dr o L}% pgﬁxlyﬁg, 58 OfLéag’ﬂlaz] Y dB NS riahPa§1.5,6,7.8-

oxadi »[h]z Lﬂ{rmﬁb]}o}?ﬁfa-@}ﬁy‘rﬂhlﬂm yl-5,86,7,8-
tetra rlazolo[ pyrlmdgner
3 P O ﬁhwwpha}ym [ﬂaz,@omdlém}ﬁ xlmfﬂglh} furan-2-yl-5,6,7.8-

di t r ahyd
Oty Al e niigh® L A0Are” L
15 S) 81 i%% (ﬁ@mr@rpqaaﬂﬁwl 2 Aloxadidzelxl] azinfl}-3-pyiridirety)5)6,7.8-
rrdin
p)7/t68rahé¢1ﬂ0dﬁ32d4]@11all0@[4laj3taﬂﬁ>3ﬁ%'ld8{e4 3-a] pyri ni di ne,

6
dro-
)1%12?3”1(11[“54 (58 g}]l(% m- ’Fcﬁ]\éln 1 ?)4]8X%d1%zo(l))f(3a}a1|) gtzh(})fll] 5536 318] -tetrahydro
thyl J1 23r]@Mlzd>ld[4J3—é}mlr1m1&n6, 7, 8-tetrahydro[

2 A)f]trl azol of

[

- (83{(ﬂ>§}-|1d57{32912{lp10 eipy]gll%ég-loéacg?ﬂz&l 3-yl]ethyl}-3-pyridin-4-yl-

20 iggﬁ%ﬂyﬁﬁﬁ}%ﬁ%fab%fh ﬁaﬁ)y)ﬁ'rrﬁﬁina}/' ) [

t
o) enzonitri

B&(IR}—Wﬁ-I@acmwympMnﬂ)-A;M pxasharzoaﬁmgl}ﬁﬂ@dbﬁmld@ Apy1-

BoidrabRro g lroBis Fibaitigine,

2, 4]
3, 4]
{6)-

ri azo

, 3,

§1f I'P‘ghﬁm 51)5 ML gthpdrd-SH-] t, §4Ytr1§}zdw[dt33a}i>lyhfmdm -8-
di

k3

zol o pyrimdin-8-ylnmethyl]- [ 1,2,4]
i admb’ehsl){/l 3 4}ctxed1@@¢1r¥ Vh]b@zomir le,

3 ]5?[¥r Q%F@Pi@ %‘ d| i yélf% H{{ [1,2,4]triazolo[4,3-a]pyrimidin-
8-ylmethyl][1,3 4]oxad1azol 2 yl}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(5H)-

5,
(-
{(
et
1,
3-
1,
1,
3-
tr
[1
5-
1,
o
25?

[
2
Xa
[
2;

30 yl)methyl]-1,2,4-oxadiazol-5-yl}benzonitrile,

14
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30 yl)nmethyl]-1, 2, 4- oxadi azol -5-yl }benzonitrile, 14
002. 1338789. 2 WD 2005/ 080397 PCT/ US2005/ 005218 3-(3-{
wQ 300680301 hoxypyri di n-4-yl)-6, 7-di hydr o[ PCT/US2005/005218
2,4]triazolo[4,3-a]lpyrimdin 8(5H)-yl]nethyl}
-1, 2, 4- oxadi azol -5-yl ) benzonitrile,
5-1(3-pyridin-4-yl-6,7-di hydr o[

3 {
1, L - din-
vi) ﬂé'(? g&é»pgnaﬂrm&gm ‘ﬂ-ﬂﬂ‘lyafo'ﬂ'ﬂz 4]tr1azolo[4 3 a]pyrlml in

xadi az benzom trile

3-{5- g@ﬂ)@ﬂ]hwhsdkyl 2a9mdd1nz045yyl)he@zm‘m Py dr 0- 5H- [ 1 2,4

ool o BT A RO B eifidnd ?‘%r red

conpqulj&éthggrlr E&RﬁdﬁﬂlakRgl f}@}’ﬁﬂikdhﬂrile an®l XZ XlO ~XL
5 for3{d-8- (Z-Hy 0 18/ P- Az ed in
Gty mukidin by S.d P SE e 2'9[319?

formu r Ll ¥nited
Anothg&YQWWé83¥2?§prerLf?g Xé%ﬁ%%dﬁgg corfgspgnd to
formul a III R1 6NX3XLX9XR4>~ (I11) RzZ X X4 X8 N X7

-~ [/\--- NIn fornqula II1 tﬁ&estlr >t ur al
Mﬁbaﬁiloéﬁfeéﬁ?féeda%ow peorrespetst thiPeyla oy of or api y,

X3is C 15 or N gin other enbodinents of the
i nvention, the ring contai ning X1, X2, X3, X4 and X5
is selected fr t he group conS|st|ng of :

1

Oy o
' )\

10  In formula II, the structural variables are as defined in formula I In this context, X’
preferably is N.

Another subset of preferred compounds correspond to formula II:

R1

x2 X

/X\
R2 X— X
. )\

In formula III, the structural variables are as defined in formula L Preferably, X’is C

15 orN.
. . .. 5 .
In other embodiments of the invention, the ring containing X!, X2, X3, X* and X is

selected from the group consisting of:

15
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002. 1338789. 2 WO 2005/ 080397 PCT/ US2005/ 005218 O N
1Y NN N=N --NZ NNNNNOand ON. Preferably,

‘ WO b@ssewg7is either: N__ (N - - - ~ "I~r \ ~PCT/US20M5/005218
or NNOS5 In these enbodi nents, X7 preferably is N,
while X8 is preferably a bond. In one subset of
conpounds, X9 is CRS, and X10 is NRS, 0, CRSR6, or

(CRSR) 2. I anot her subset of conmpoaunds, X8 isN
prefera SW/I/n t RTS(SCRYTAT i 0, N0 prefer ably(A s NCRS,
whi | e X104isya bond. }p_ t her enb)X;]d__i_ nts, X9 Ni__gN/N. In

yet ot her enbodi ment s of "t he i nventi on, t:he fused ring

contai ning X1, X8, X9, and 10 X10.is selected fxrom
the grewp |stﬁ%of7/ﬁ‘5 W - - AN
r'") - \~~/NN IF Ny/) N N N/NN N, N NI N
Nand “WPN N2, Cert'a™h ot her efbodi meneed of the :
inventjon acte represented by the follown
&3?1%31‘31'}'61@1.6 g is e fler: y g exenplary
7-[5-(5-Chl oro-2-fl uorwphenyl)-1, 2, Aoxadi azol -3-yl]-3
- (2-thienyl)-6, 7-ditydr N
S5H-[1,2,4]triazol o[ 3.}-RI[1, 3] thiaking, 9-{
_[5_-(3;{0h| or oghenyl )-1, 2, 4- oxdldi azol - 3-yl ] met hyl } - 3- pyr
[ - PRVA I . 7 - B i

5 [Iﬂtt}%_sea f%k)o%%ef%a%a%gé&élﬁgl?ﬁqg R; Mk xE i2pldriblaadoad. In one
subset of compounds, X°is CR®, and X'? is NR’, O, CR’RS, or (CR5R6)2.

In another subset of compounds, X? is preferably S. In this scenario, X® preferably is
CR®, while X' is a bond. In other embodiments, X’ is N.
In yet other embodiments of the invention, the fused ring containing X7, X8, X°, and

10 X' is selected from the group consisting of:

. RS\N 0 S

Oy ay Y ) ) -0
N 7 ] [ ] N N
] ] ]
N‘N/), N\N/) ’ N\N/) ’ N\N/) ’ N\N/) ] N‘N), N‘N/), and

: '8
N
N/\N/).

Certain other embodiments of the invention are represented by the following
exemplary compounds:
15 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-oxadiazol-3-ylJmethyl}-3-pyridin-4-y1-6,7,8,9-
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-y1-6,7,8,9-
20 tetrahydro-5H-[1,2,4]triazolo[4,3-a][1,3]diazepine,
7-{[5-(3-chlorophenyl)-1,2,4-oxadiazol-3-yl]methyl}-3-pyridin-4-yl-6,7-dihydro-
5H-pyrrolo[2,1-¢c][1,2,4]triazole,

16
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9-11- [5 -(3 -chlorophenyl)- 1,2, 4-oxadi azol -3 -yl]
ethyl) -3-pyridin-4-yl-6,7,8,9- 20

WO eqosasnsdr o- 5H-[ 1, 2, 4] tri azol o[ 4, 3-a] [ 1, 3] di azri/n82005/005218

7-{ [5-(3-chl orophenyl)-1, 2, 4- oxadi azol - 3-yl ] net hyl
}-3-pyridin-4-yl-6,7-di hydro- 5H pyrrol o[ 2, 1-c]
,2,4]triazole, 16 002.1338789.2 WO 2005/ 080397

[1
F 4 ?I%Z@Oéﬂ& ﬁg‘%@ 192 . oxad1azol 3- yl]methgl} -3- (trlﬂurc]){/?r?ethyl) -6,7,8,9-

| orop , 4- oxadi azol
3- (t tdtfahydroeiki{ h?lﬂ]tnezolo[g 39a][1 élchmmﬁo 5H [

8- [83[%%3 éﬁﬁ)gcl} gﬂiﬂﬁ'ﬁhg %quxﬁg’ }?1?5% methoxy-phenyl)-5,6,7,8-
oxadi g hydot 2 Aniolpl by @,-h@enyl ):5.6.7,8;

t et rahydro-| 4]tr|azolo4 1@ 5
8- [8F- (&Chlom-ph@‘r}’éhw% 4onadlzzc>115-y1 (4-meth0xy phenyl)-7-m

g;(ﬁ%i@zso%7$% %@{%rréﬁ ggi@lﬁﬁéiaﬂgf% zflzzg 0[ 4, 3-a] pyrazin

S {[st cﬁloﬁ@h@ﬁyl?lbd)ﬁlzepBl-@fllyﬂe)h}&}}x€(Z Shdiflugiophetyi)6,7)8,9-
12'§1§K 5-di fl uorophen g 17 8, 9: tetrahydro 5H [

16'[ ?@rﬁ%ib?é]tF@Z@Oéﬂ plii1.3idiazepingepi ne,  o-

b5{;{%§e%ﬁio9§ﬁﬁﬁﬁgﬁ¥§§dgég§ %@ﬂ{&ﬁ%hl(ﬁ%a}ibxﬁphe@) -6,7,8,9-

&e&fath@lmoﬁm—[B,EHﬂttl,aZolélét,’)?-a]s[iﬁﬂdJﬁZBmea] [ 1, 3] di azepi ne,

[955[@5(3&} losprhsRPya7eb R a sty Ly B sty 1. P gy o H
{Igﬁuﬁz&ofﬁ EHT}B?dlé)Ze%hke [ 1,2,4]triazolof 4 a] [

[95{[65(5&hlowvd-ﬂudrbpl@nmbfﬂehwoyadla@lz& Wimethsbiod-prriging4rgh 6,7.8,9-

Yol ¥ nitiaborafs ol AT 012 !
[95 0[(5%3%!&6%%?0%' y) 4Joxadlgz&>ea¢1umzmm}33 3, Jinmmb]}he&ybaﬁﬂ 8,0-

uor o

tt@ga&arﬁwﬂd o triozclold. 5ol cldpzerincapnd 1. 3] di azepi ne.
an -
o o osmbeptYy L 2 4ospiszelaimetiyly 3y (domplhpsypheny)

3 ( 4-6YES Popsitatya@iny-5 - 1,2,4]triazolo[4,3-a][ 1,3]diazepine and

6,7,8,9-tetrahydro-5H1[1,2,4]triazol o[ 4, 3-a][1, 3] di aze
pi neharmaceysisall racceniebleaelt %fhﬁg@épt abl e salts thereof.

A RGN iBlerddf RNl qBrmb 16 HElGork Bbing OF FErmalla I
e coffpounds o

or rru for use in
(Suits feroes fin phdrmacertiosi ¢anms1mns IWlllbbe phramaseigelly agqeptable
acce t abl e alts, but
t58Hs, &“68@8{ sads may tieHJée @usﬁort%g% ;381%?)8151%5& ofFormula 1.

SA 'sﬁﬁ&ﬂl@gﬁh‘i‘ﬁﬁé@l@i@m}} é&%ﬂ)ﬁbl@%@l@ Bt fhBlcBmpahidsaff thd@vention is, for
conpound he i nvention is, for exanple,

an
andathpleg di béidraddigion salfofor exearnlP an Mergans faigdnieacid. In addition, a

c,acid addi t i
oridaRe cbfrcary G ety el it Webitphe of the invontiay is an
tA1Rall M¥AN §d19€n hikaBfe eattikatbial saiicla saRith aiﬂorghﬂqa Ibasee
earth netal salt or a salt with ang ni c
Other pharmaceutically acceptable salts and methods 0 reparmg t ese salts may be

found in, for example, Remington’s Pharmaceutical Sciences (1 8™ Edition, Mack

Publishing Co.) 1990.
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O her pharmaceutically acceptable salts and net hods of
preparing these salts may be found in, for exanple,
woReIvs08130N' s Phar maceuti cal Sci ences (18th Edi PEDNS2005/005218
Mack Publishing Co.) 1990. 17 002.1338789.2 WO
2005/ 080397 PCT/ US2005/ 005218 Some conpounds of
for mula | may have chiral centres and/or geonetric
, bdmétHic idnigic
Ig‘er s%ng’olé&%rgfrf&%% elglI %@g%ta 'fzeo%ﬂnzdﬁ ggl{ ﬁ}%g gg/gg gaI | such
omtres@ ardi Zsmemens) sndnitris to baehdgestenst thatahe inyeptien enppmpasses
iﬁve ion also relates. to,an nd.all tautonmeric forns

ORItk JiRTiFEOkomeEic 2] ﬁﬁ%ﬁe 1C 3R nvent i on
TUE RRht 5 51@6 ?eﬁat%@tomi@ raat @ll addos ety BreisTo tlissconfpotthds of
conpounds of Formula |. Pharmaceutical conposition 10
F\or.muldllng to one aspect of the present invention there
pr oV|. [
TBe Bt PR T O P i ETRE Rkl OF pE TRl R ot
g‘ﬁﬁﬁﬁﬂalof the conmpound of Formula I, or salts,
sol vates or solvated salts thereof, in associ ati on
with one or nore pharmaceutically acceptable diluent,
[ rt carrier. The conposition may
?é‘% %a@&ﬁt%c@?ﬁ@%?{) e for oral admnistration, for
Yol sore aspdst diithk reseri ithntls»y thgse 1mmldpd a ghamaceutical

or capsul e, faqr, parenteral n u
.oamaoav@% agmpgﬂsg Bt 2E a%gre tﬁﬁfée %?Pﬁy dfitdife amount of the
AUAPSHIE SR 1, loPEaIg] Mat@ssor%o%&fdl saBs thefdofitih @ssociation with
s ensi on or emil sion, for topi cal adm ni st ration

@ng or Hmr@phwmcmlnally mpuablecdnluemte@mlwﬁntﬁ ard/ppiner carrier.

t
Srsrpen i dird adgrb st RO b Yl BROE B chlifle as
TRE18E hilk Sy g, ﬁ)(f&&le@ NBatile FDEPs GO0 Parenterd] ieationi (arctsling
a

phar maceuti ¢ acceptabl e diluents anpd/or _i nert
Gulrzicens, SEBP'S: oy Gy tH T ebHSBumSs grsterile

P o spd Rl A FRATREY tffahRRatton & Da il ditnfBAR patch

RElceadd or i@dma‘ul&ﬂmahstmmoarecg abEMpliﬁ)sﬂkﬁrjz to 250 ng/ kg
bodywei 1ght at parenteral admnistr

1 BB Py LSS oSTOPh B2 D U RGP SO Ay pager using
Wb T de Wb nfl %xﬁgﬁevafr)]ﬂaer%%EQ #RBeptalé @igents and/or inert

factors suc I ndi cation, severity of
tdaeridrk.| ness be| ng treated, the route of

g R e P 0 P
daEiBaFEsh BY aBpRRYSitEy A1 to 250 mg/kg bodyweight at peroral

administration and about 0.001 to 250 mg/kg bodyweight at parenteral administration.

The typical daily dose of the active ingredients varies within a wide range and will
depend on various factors such as the relevant indication, 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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30 Medical use 18 002.1338789.2 WO 2005/ 080397
PCT/ US2005/ 005218 It has been found that the

W@ oovp080385 according to the present invention, PERDOBIMNS/005218

a high degree of potency and selectivity for
i ndi vi dual netabotropic glutamate receptor (nd uR)
subtypes. Accordi ngly, t he conpounds of the present

nvent i an dH3&b the Hrasdnb Srveh@at, @Ellﬁblta
]giha%{&] %@agélgg%l ddS%cp(ﬁ g%m taetll())rS activation of
ﬁlgﬂﬁeglﬁ ofpeicheyr andﬂeildatltfnty} fprmsdividnal mefa i¢ glytparptgieceptor

%éhﬁ%ﬁ% gﬁi&%gﬁlrﬁgﬁnﬁﬁ% ?Qﬂl@f’“@g? 8{1?1% éafeos Ouﬁ%ﬁlo%% Bfpected
I[Bﬁlgq?asjgﬁﬂ i ﬂ%t%{rﬂ&mt@@ondw@ls'ﬁ@déﬁt@ Wi ekcitR@§pltvation of

I ng uRS are highly expressed in the central
arGluR e ni Feriahibitmeusumneldanage spese by sxpitgtory agdygion of

iSRS, End e RS Sy bb Shed B rddhict AHBABRSH Uit mGIRS in

quggh@ﬁlgqnmgu sorders such as acute and chronic
neur ol ogi cal and psychiatric disorder.s

Jas m@uﬁt@wp Aaceqios drcding mgreR e AredHighly sBrestegiia thsgeptral

di The r t h

o B oER ey GO FpaTROsEAc el ot e
cB@pamts of thelin@entivnesnt veh smﬁddbeﬁwttmath(@ﬁ mﬁluBﬁ-medlated
Formul a |, as defined herei nbefore, ,for

diserdenesichgs apty and chregicaearplogical Ahd ngchlﬁiréc fiﬁﬁ’fgﬁ’{sr on
,rgg'?t?‘é S%st;n%l 888?%&” d5d Sfrofie aAuhuté palﬁshaﬁaérg ed

or e se In treatment of Al zheiner's
dilsemantise nilhtes thermmmtduads & Tsmiutrolu e defineddgrainpefore, for use in
Par ki nson' s di sease, amylotropic lateral sclerosis,
R§#hgt on' s Chorea, nigraine, 20 epil epsy,
Sﬂ{% ﬁﬁ%&ﬁ Rd18tes gc?&frﬁﬁcﬁin@@of Rohsiv®t I as defiied lepoihledfyre, for use in
t ogl cal disorders such as retinopathi es,
dte&hm&ntofnéiluliépmdmte@dlsgﬂda@cona audi tory neur opath| C
di.sqrders suc s tinnit
By éé %Bi‘ Yorﬁ%(}l]rglg? St FGORIPL g ﬁ@iﬁ’ﬁ(edd%géiﬁﬁéfore for use in

neural’gra and tri gem nal
NEdAFALH 08 A L IRBERNE8easE @@ﬁl&dﬁﬁmma E«Im‘ﬁ ineluéed demmenging

mental retardation, schi zophreni a}?
Renkingmmss diseasgranylairepic laerat sleipsis oﬁﬁi‘a%re%fmlgfame

For.mul a | f hedhmol 1
B ey P e
RAbdrderd Stdlopatihpayides) dihbstir menspatlslas; lglams omp.ayeitpry neuropathic

e A S

V\ﬁeltur 1 %rah&"ﬁ% gl ﬁe’uﬁﬂ‘%t ol Bk dRE N pSMIEnBR, Frﬁg'i[ba}( ftism, mental

col'l menstruation, mgraine and gout.
retardat1on schlzophrenla and Down’s Syndrome

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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19 002.1338789.2 WO 2005/ 080397 PCT/ US2005/ 005218
The invention relates to conpounds of Fornula |I as

waoledossioher ei nbefore, for use in treatnment oPCHUSRH)05218

head trauma, anoxic and ischem c injuries,
hypogl ycem a, cardi ovascul ar di seases and epil epsy. A
further aspect of the invention is the use of a

ound r.di r C i
O e e e i
vbesbhnofatdke, bbsbirayms, ehakiednd ubéhicanprrieadiypeglycenia,
treating eating disorders by inhibition of excessive
¢andigvaseilak diseasgs Fﬁieﬂllégﬁﬂ'ti ng obesity and
ﬁqﬂRh%r %né& Hfth@‘ciﬁ%'tieﬁ &the LS dnlbouhB Qcdtr@mend formula I for
Imvention relates also to the use of a conpound of
fiemmnufactura st aefedivathen0fon Srediqala¢nsos pravaniiogeof obesity and

f act 3 di t for th £ af.. R
ehotip et Sl RebParBRC s i SRR st
é&é&ﬁ\% ABAYRakNRI B RaditRbedfy dideoplienidmnsseeiades

e

to t use of a conmpound according to Formula | in
theeewitleat ment of gastroi ntestinal di sorders. Another

di nent_of. the i i ‘
i‘gﬁ.gg:ﬁ% T%vceg o1y Ireﬁagtle%] %1@5] ﬁq'st%'é (1)1%%?%&?111;@8? IE)? f11: gﬁﬁ‘uﬁ [ a8 defined
AeRinbefkel g tRfmauadiveate tedi @menhfor ithhirdsitieninofoGluR Group I

transient | ower _esophageal sphjncter relaxations, for
reseptor-aredintask disgrdesspnd appdispidsr iﬁsrt%‘ilg?ﬂ"?on of GI.

g)?tce L?anaﬁ):od{n%nt Bpﬁletiﬁ@%tt'gﬁ D ]afe§ BHLE LbASS @Ebmﬂdtﬁf@tal@&ﬁﬂin@fto

reatnment of laryngitis, treatnent of |ung
Togads ¢ inthd tfeatmdrh of pastimgeestingl diforflers] ure to thrive. A

further odi e of the invention relates t

A N e T
PRRHGIEG ! AF theFharitiRee GBI didaglent IR the RAILIEGH oftfansient lower
prevention of functional gastrointestinal disorders,

ssihagenl sphinttermkixatiynsp Sy sheatrqatmynt of GERIPofor dhe prawspsion of

the i T i th : i t
Rok el Forths bftalet tentreliRford kBT e R RO 0
t(lélirg%éiﬁgnieaﬁﬁerﬁ e URBLdiQAsOind for ihalkireghouelof faijure totieive.

, such _as constipation g{tedom' nant |BS, di aérhead.
g uthet embedimest Qfrthe vy ¢ @Sﬁ@ thewes|of a5 ompeHRd according to

doyi | B ' i i
Sl REnEe "op R il B f5E Lo RULAGR oF pRLiAaSh of
diuSAToHEr gabir6inRBtisd) Aisorders) sactpast fusettonsLidyspepsig(HD)o Met atother
at risk of, said conditipn, which conprises I
adpachpEihe invegtion is %U%?ﬁoae?ﬂml%ﬂ’fn Pf%’é‘gg% & E%‘%‘f‘ £ the
CRIReHAL OF 2 nRQidaRlMH R the tr&ImERTR pRRBARSEoLigfifabRboWRD

syndrome (IBS), such as constipation predominant IBS, diarrhea predominant IBS or

alternating bowel movement predominant IBS.

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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002. 1338789. 2 WO 2005/ 080397 PCT/ US2005/ 005218 The
dose required for the therapeutic or preventive

woe@abssat of a particular disorder w !l neceBGHUB1095/005218

be vari ed depending on the host treated, the route of
adm nistration and the severity of the illness being
treated. In the context of the present specification,

gﬂe dct)s%r 1}e|a%xaﬂ’% t%e?{ﬁéuné Bﬁgfﬁe’if&ﬁ{ve tteAfh&tfl @8 a plrticular disorder

rev ent n or ax| s | ess there are Specific
Wwilt he€bdapilysbd varieldelepmchm@mythe'met treatadgthe rohierod gdiginistration

and "t herape u be construed accordingly.
W@ﬁ%"%ﬁ%ﬁf&?éﬁ@%hel ﬁf‘a‘%tgg stated ot herwise, the
Tegie coﬁtﬁk@t%QHé E&serﬁ@ﬁemﬁdﬁﬁbﬂ'tﬁ@ferm "Sieadgdy" mﬁal‘ftraatment” includes

conpoun any neans partuy or_ conp
pfeaemon cbrqarophym uolesothersearaspopifl CelaéicﬁgortSdO ih?econtrary The

P 4 odu é%/gut?c{l & @SE ons?c&ﬁ% % ud B@é‘&lﬂtmé@a&tl?dlﬁéwm

erw se,

ﬁ{’ﬂﬁ’d dpeBificati¢h, @h&@ﬁﬁﬁed aﬂﬁmﬂsattbﬁitevmt“bnﬂagmmktﬁiand fiinhibitor”
gl utamate receptor activity. Non- Mdic

slatdl} mewma mnpmdrth@év@ a0 n@qaef o orceop el Blotky fhe
%@ﬁP@pﬁ%n pah gff guB the u°ct18ﬁ 0 ?esgbfﬁsreaéyecﬁe tibgiceof ,

har o |ca s in the
g3\ @érﬁﬁ@iﬁrdﬁﬂdml&k aﬁatédroﬂﬂn@mziseomemis any condition andidispase
vivo, test systens for_the eval uation the effects of
iapsecistadovish Bretabedromic elitaYg TeRePIoY F‘?@/Vl}%'n | abor at ory
animals such as cats, dogs, rabbits, nonkeys, rats
and mce, as part of the search for new therapeutics
Ny Mediesl uvet hods of Preparation Another aspect of

the pr.esen Jnve rovi des

i ﬁg(glgﬂla fot ths Frgp(?utlc &Pecggpg étﬁ% ?&rﬁ@%nd? bf P Eé ('I)]':bglts or

%pa&%és%ﬁéreép ﬁretdlls% RERDAS Phdr@Acslbgil ﬁ‘bhlletoole mﬁmlﬂedslopmenmd
esent i nvéntion are descri bed herein

fscinldat\dlmgom eSrifse ot Wb‘ﬂ"%‘@é‘iﬁ}’éﬁe@éé@%@% evg{lgtg‘g{]ﬁu E"e ege"ts of
9
SPSPABAR B RV AR Ak QU RELE dopy e

e&Eee8 rhts @hd ntikg aS/thr't ofithe seach formswahetapeuties agaditat es
in a mnner that w be readily understood by one
skilled in the art of organic synthesis. Conventiona

edur i ng such protectin roups as wel |
2@0@@ %répg,fr tivde! N9 p g g p

Sultabl e protecting groups are
deﬁcﬁh¢rhsﬁect Hbthe exasonl iayertion’ pm\od@mrom@se@foum@parmg compounds

ani c. Synt hesi s e 30 P.G
Wiikapnplepoiie eI Arisat ot Brogsyey for ¢ prébgition of thg
ULQJ%?J oHha@of tﬁ@ serft 1ﬁ\feﬁﬁ§ﬁ Rlemdribad Bbren.gr oup or
tituent o anot her group or substituent X
ODZolGRBTY 8. fﬁllowmg description of such processes it is to be un erstood that,
where appropriate, suitable protecting groups will be added to, and subsequently
removed 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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WO 2005/ 080397 PCT/ US2005/ 005218 chem cal
mani pul ati on can be conducted on any internedi ate or

wo povalosEppduct on the synthetic path toward tPeT/U52085/005218

product, in which the possible type of transformation
is limted only by inherent inconpatibility of other
functionalities carried by the nolecule at that stage

%h%n{l Wléﬁoqﬂ%ng{l o chRARERTE ch SAMhRYBEIiAR drRal product oal the

rans ch i nherent “i nconpatibilities,
svayisetic qbafhl toomard/sha tfiing henotding, marvlngh hg p@gmblegmqqfﬁmngﬁognatlon is

t f d
G R e
in'aletcﬁg Attlat S OTORE 'cGncﬁMéﬁshﬁ‘%aﬁgentEkﬁiﬁ%}%ﬂ iffhe transformatlon

transtormations are given below, and it is to be
Sudteinberontdine drapatitiktictessk wansdo Cle@RYeTE e bbAETHPE ot

T

RedsiearRsthabe laHEd inthé ansf orgaﬁichgnthsms 1 Blamsples of
transformati ons are given.in ani, c

n " Conprehensjve O
m‘amf@tmﬂtms p@rgvan below, and it ig to bgﬁ%«{qrgﬂ cf thaf glﬁﬁl%scrlbed
E i‘@% S aa 10 re ddt hguteh%gggjé the g&ef 1k Bl dupReF Substififents for which
escrrpti

e€rences an ons Of other suitable
ﬂ%&ﬁnlsfb‘m&aadm aesxeriefibdi Refemmtﬁoa:ﬂdsieedirlptmng aniogher Sultable

chem str for .exa Advanced e
nan@ﬁrmazt%ﬁs &% £ RLCCRTRFVE S8y SPnSio PR X Guide t

f}/lﬂét[b%ﬁl g%é}zﬁatl&lﬁq{a@ Hivlokk, WH@%hsheT@CIh@l(ﬂm
or purl of I nternedi ates and fi nal 1gro ucts

Re€drercbes ﬁnxl desceipiioms, of olter auitgble rgactions ves deser gextbooks of

h h 9’
LS B Bl Rl SRR Ve 4
MG Hﬂm%gy@rr 20tda R, SytHesis”, Wnhikh, McGlraaaIdlll y1994)

under st ood by the one skilled in the. art 1
&eﬁhmqmasdnspmﬁ@ubg of intesmediates @nd fing} H@S‘éct%%né?l"é’§ forexample,

REH] B SR REPpR S En IR HILhGE SR fotirEigatt

tenperature
¥B@PstalURAtRSS dRtiletiod & IB}il&it;hﬁmé dr sdld—hqmd@x’aaqjm, Whlch will be

bet ween 16 and 25 C. Th er

aradblyaindenstaodibydhe pig daled lﬁt\g%? ih%ée%{]‘&?? %‘ﬁ‘ﬁﬁsﬁw&ts and

Sol \ h&'@rR 0 ¥m Of
S A i APRRGE1 epPle ERRUPALSRS) ThOgEECTSUm

R@Iﬁéﬂﬁ@l@@&{rﬂc‘éﬁxb&m Adnpeeatival’ ishalbmag, untpseotherwisg specified, a

at nospher e Bl NAP

Ze@P‘BT“%‘(‘?JIP?fW@ﬁ%IlﬁﬁB%% Gio)-1,1' - bi naphthyl 5 Boc, BOC

Bletie il LRAYEAERPMban, unless otherwise stated, in reference to an employed

solvent a temperature at or above the boiling point of named solvent.
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CDI NN - Carbonyl dii m dazol e dba Di benzyl i deneacetone
DCC N, N-Di cycl ohexyl carbodii m de DCM D chl or onet hane

waoob@Ese3dy N- Di i sopropyl et hyl am ne DI BAL-H PCT/US2005/005218

Di i sobutyl al um num hydride DIC
NN - Oi i sopropyl car bodiim de DVAP
NN- Di met hyl - 4- ami nopyri dine DVF Di net hyl f or mam de 15
%@V%inest hyl sul f oxi de DPPF
ORECYBIEYi phenyl phosphi no)ferrocene EA or Et OAc
Et hyl acetate ERGuedzsCl
N-[ 3- (di met hyl ami no) propyl ]-N -et hyl carbodi i m de
hydit®chl ori de 28MSPE§IRy] ~ Et 20 Di et hyl ether Etl

lo ne Et Gyl b 3N hIkd) et rybiaspHiey125 Fnoc

FN@B{% uor en%ﬁetﬁgg@geg?’%gln% I% ﬁourl?é;% BTU ’

ﬁ} (mfm;]Bﬁl(I'l zﬁzol tere-putpxparhddy] N -t et r anet hyl ur oni um
exaf | uor ophos t hept a 30

eGPl tet or oar y N 3CagBeYEERREEIS o 2005/ 030307

PCT{S2005/ 0052 PherZRlendaddysiicoxybenzot ri azol e HPLC

hi gh performance |iquid chromatography LAH lithium
al UpCEum hydri daLNaVSysiPhexyirsskodiigade

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

hydrochloride

Et Ethyl

Et,O Diethyl ether

Etl Iodoethane

EtOH Ethanol

EtsN Triethylamine

Fmoc, FMOC 9-Fluorenylmethoxycarbonyl

h hour(s)

HBTU O-(Benzotriazol-1-y1)-N,N,N',N'-tetramethyluronium
hexafluorophosphate

Hep heptane

Hex hexane(s)

HetAr Heteroaryl
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5 MCPBA m chl orbenzoic acid M Methyl MCN
Acetonitrile Mel |odonethane MeMCO nethyl nmagnesi um

wa@ kdososder 10 MeOH Met hanol mn Mnutes NaOACPGDUR2MIF/005218

acetate nBu normal butyl nBuLi, n-BuLi
1-butyllithium 15 NCS N-chl orosucci ni mde NWR nucl ear
magneti c resonance o0.n. over night OQAc acetate OV
me e or rretﬂai_ri_ daatig.gster 20 OTs tosyl ate,
toﬁ#@ﬁe sul fonate gc}rﬁg} r?etﬂylﬁ%enzene sul fonate ester
PPTI®Iyri di ni unhightpetfoemesa lifjuidatheopateGiaphy

p-tol uenesulfoni, .aci RT, rt,..r.t. roomtenperature
satlbAlat ur at ed liguaplmigin vt e extracti on TBAF
tet@gt yl amonigpind hiQrshee tBu, t-Bu tent-butyl

tBuOH t-BuCH tert-butanol TEA Triethylamne 30 THE
TetMERBA of ur ann2ehlobezoigaddg9. 2 WO 2005/ 080397

PCrE}/gUSZOOS/ OOSZ%& hPr eparation of internedi ates The
compbunds, and i éorrespondi ng i nternediates

t hngugRout the pEBrohitAiet i Nng synthetic paths for which
preparations are given below, are useful for further
pr edal ati on of é@%ﬁ%ﬁﬁbﬁ% of formula | or may represent
t heM%l@&%l Q her n%etﬂ%”ltrﬁ&gesium chloride

MeOH Methanol

min Minutes
NaOAc sodium acetate
nBu normal butyl

nBulLi, n-BuLi  1-butyllithium

NCS N-chlorosuccinimide
NMR nuclear magnetic resonance
o.n. 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, t.t. room temperature
sat. Saturated
SPE solid phase extraction
TBAF tetrabutylammonijum fluoride
tBu, t-Bu tert-butyl
tBuOH, t-BuOH fert-butanol
TEA Triethylamine
THF Tetrahydrofuran
24



5 materials are either commercially available or can
be prepared via nethods described in the literature.

WO 2008/0443pT i azol et hi ones and PCT/US2005/005218
Al kyl sul phonyl [ 1, 2,4Jtriazoles R R 6 6 X-R6 1)
S- al kyI ati on \ X~"R6 N 2) S-oxidation N S ~N
al kyl ~ , " N HN OO 10 Schene | a Wth reference
f,l%gg fﬁtex‘?{#@(&éyl phonyl [1, 2,4]triazol es can be

are Prom cor respondi ng
THe ébrrﬂﬂctlmda zat] ¢hehéapresponding 1ntermgqlla@p klypgghqyﬁ themopylimiting

sul phur Ik
Sletc pa AtV et ppeisfanre D SRR FS y R T R
Eeﬁi‘aua_rﬁgf cARSIRAE oPforth i Ilor kryatpresit tie shﬁﬁ Q@ther starting

owed by oxidation of the sul phur ato USi tg%sé bed
5 mawnplserdaities commersialls @@ﬂéble\%?@? beaprap%re Viamelpes degprioe

E&EBQ DCM at -20 to 120 C, or by using any other
PABTE ki dant. X Rs /' S O- R-N /NH HZN 6 R Xs/
R X~-Rs NHONR SSS/N NNHH H H6 ~NH O=~

R6 H2 LG 20 Schenme |h 25 . 1338789.2 WO
Ebﬁgjtﬂl'@@thﬁi@@?/WZﬁ@dql@é%X&?% 43(”?‘?10 fence to schene
| b, [124]Rtr|azoleth|ones vvherelnF?F{saswtable

side chain \ X—pgo 1) S-alkylation \ X—g’
2) S-oxidation

N
A\ Ky /4
s N/ alKyI~_
H

10 Scheme la

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,
15 EtOH, THF, acetone or the like at —30 to 100 °C, followed by oxidation of the sulphur
atom using for example KMnOy in mixtures of water and acetic acid, or mCPBA in

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

X s
O:< R'—N=//

_NH
HN K R .
R, x¢ X—R®
N \

20 Scheme 1b
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whi ch may or may not be protected as appropriate, are
for exanple prepared by N acylation of a

w0 hiossgisdTar bazi de, using any suitabl e acyl at i PQT/a§90$/005218

such as acid 5 chlorides, bromdes or fluorides (LG is
A, Br or F) in for exanple pyridine, or acids (LGis
OH), that are activated by the treatnent with standard
activating reagents as described herein below, in

DMF, THF, DCMor the like at -20 to 120 C, followed b

Tl r@&r&ic@wgcﬂlemfe 16D L, 2 Alttiazldthiohes; midresc e is asuitable side chain

intermedi ate either sp taneousl und r the ond
hich SRR RS FERISSS HORPTI e 50 (X aE e phred B -

g&&g&@&e}%‘?sgﬁ% s ?%‘?ﬁﬂi% u&%ﬁ%’ éﬁ@tﬁbl@ ab aﬁﬂg a @€ SEhCs aoid

or w thout, co-
Slabniduat Bromlddrs cﬁsﬂmbndxsa(rléi isTHFBr mg]a-m o e¥ample pydines o gcids

ac:é(cl e l g;eng bR eﬁ;ﬁé’%ﬁ"zf"%‘!&g\%mt ltl‘é){aHEe?d Q?tn;artﬁgtrég'g@ﬁts as

a Sul
h%@hﬁécgﬁéf@iﬁ%w i DM emnnbeMzomhe fike i —20D6|\1120'FE|EfQ1}owed by
-20 to 120 C. 15 124]0?\1?]2‘320'630'1 4
ang'iﬂzlosme Ofthednitiafly Gouneadiacyetic injgriedips ainsr FgoRfanggushinder

ﬂ@rFé?némW? ﬂft}lgia%ﬁztﬁﬁ ? by S c%%mt%gt 30 l&f 11562 édfj]ﬁl})x aéi&éfgﬁ e Aot
Wbt CARE PRReIeiTa Hase, lsich ANAIECO) oclaiCA)s, whdragiwithgat co-

fsdlvmig s%»a?{ﬁy?@%ﬁ%%ﬁ%ﬁ%@%@tég %Mf*] ﬁ%g Sgyech% ‘intBintediate can
%Q BB etd%wgtgea%&llt%ﬁﬁéﬁrgg&' a@?ﬁm;’d@az‘%&é WeRhSuBAE as

wat er ‘conhtai ning m xtures thereof,
ﬁ’dotlﬁ@c;faﬁatéfhﬁ)fcﬁ exaimplr hptopesilyDCM, TEHfuenihs like abhdl tocl20 °C.
solvents in the presence of sodium acetate at
tenperatures from40 to 140 C, with the later nethod
| ed if one of the groups @ or & contains
ggz%oﬁa?%?wst ereocent er. Acyl oxyi mi dam des are forned
by coupling with a proper % 002. 13%8789 2

1_</N—OH LG »‘G 05 G
cl—=nN - G o —_ \
NH2 __—< G1>—N

R’ R1

R? R®
G'= . or L . G2= L . or ~.  G3=Cl, Bror OH
2 TG ' G 2
R R Sc
heme 2

With reference to scheme 2, [1,2,4]oxadiazoles with a carbon 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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WO 2005/ 080397 PCT/ US2005/ 005218 acyl ati ng agent

carrying a leaving group LGwth a Gl-substituted
whyasosesi di ne.  The | eaving group LG nay be chCDUS2005/005218

any other suitable |leaving group as for exanple

generated by in situ treatnment of the corresponding

acid (LGis OH with standard activating reagents as

descri bed herein - i 1 : hvdroxamidine.

Sy ok AR AEng adéh Bl aflo BeDEHh b6 BAbRitued by

T:ﬁarle@ﬁﬁg BebupdQMiriay ibe ehltird br aryeotherewitblzls eavistg group as for

e o SRS O comgroisae b I Py
%?@da%dﬁcﬁ%%ﬁ@é‘&%&emé 0 GRbYSUARrSH BBlods GBlshbsithted wWat er

at "tenperatures from-20 to 120 C 10
Ikbxanidines ae[fornPedhyt reaction efgh@eortespording nitrile thejfree base

b & ) O hind B g R i EpFep PR Bhsg suon as
@ke\%ytlﬁniﬁe Fride da sOERINearbbrbte, @ &itbentd\subh aRetiafol, Watemrer

ref'erence to schene 3, cyclic am no
pyritiing artemperates fiwrarap o B0 <CX6- R3 as 15 defined in
fornmula |, are obtained by treating cyclic
car bono- 2-one hydrazones (e.g. 1, 3-diazepan-2-one
wg;@g,gﬁ,@[j,gq]mgolw the likes) with a proper
acyl ating agent carrying a leavipng group LG in
sui tabl e sol vent such as THF, py;{di ne or DVF at -20
t ¢ Th gtjon ipitecally lea B open—(CHuis
iHE_t_:el%?r%"a'l at ez——Lg{az e% t heHNPA—HbrrB a ﬁﬁs_ﬁ e ring HNKNVR
spr}t aneously,! or can be de to do s '\bggR N-N
coriventi onal , Ofkini cr oid¥e 20 assi sted, N héhat | ng at 50
to 200 Cin for|exanple pyridioe or . The | eaving
group LG may be chl oro, b'r'ztimging luoro (LGis O, Br
or F), the corr j e (LGis OC(=OR) Sc
or any other suitable | eaving group as for exanple
generated by in situ treat B 3of the cor respondi ng
acid (LGis OH) with standard activating reagents as
descri bed herein above. Cyclic carbono-2-one . .
hy ik aderase Ryhdre gauyeliatmihof t,3/4] 2820l (hictrin Bas X il as
whi ch the S-al kyl (for exanpl.e S-Me o S-Et '
S e Tarmea i A8 DS RaHTE P feo TR PP s o2
i (%5 | aN&, k&3 nath.a gbparmellating agent
T L AT e T R S i
icafrgingedieating gaupdlGin dwitable solvent such as THF, pyridine or DMF at -20

to 100 °C. The reaction initially leads to an open intermediate that either forms a

o

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 Cl, Br or F), the corresponding anhydride
(LG is O-C(=O)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-Ef) 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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directly generated by treatnent of isothioureas wth
Wa@eys/0snpdr azi des under the same conditions asPCT/US2005/005218

described for the reaction with hydrazine. Cyclic

I sot hi oureas are obtained by S-al kylation of the

coryFsponding t hi oureas, which are commercially

vajl a ’ ' ;
G B pRERBRIAEFRRAIAAT yifh S PRSI e e same
oxaiphe addidscribeEok thenreation ovith hydr@tipe. ChiElic bofhieredsfse

like - [ |
aRiaipes py SviEt i rosPoRas iRt fe [ EERLRRy
%E'ﬂ%k};l@ br E&eha@di%&inﬁ% Nehdar®RpPcad@us s IBNWiRoithe Ghe skilled in
, al Kyl NNHO NN <1t O4CH2)n t 3 H2N. .. H
B aft with Rt @a@plellebohBtiin acetynenEiQHaF RaCRbontR b 2t ~100
t4’ 0\%‘%“5' n Reither is H or alkyl (M, Et) and R is
R6- ‘as defined in formula I, carbocylic
F1,§,4]Lrgazoles are obtained by treating cyclic
actam razones with a proper acylating agent to
Cerdbarcrlic én%éﬁélﬁZ(dWai n internediat ey15 V\/nigchgf orms the
triazole ring spontaneously or by feating as described
herei n above. Such cyclic Iactahﬂhydrazones are

generietied froprt@ER.-cycl i g efdP-et Her, |ﬁf|%ivach th ff”z)"*j-’
e I N Me}—arrﬁ%'*act—s—w 1"8ayi ng—grOUK ¥ "

treatment owith hydrazwne as descNipéd herein N-N
abové. Such opeﬁ’%hain i it er medi at es yi al so be
formed directly | by treat gala am enol ethers by
tr i‘ﬁﬁm.awth acyl hydrazi deg~as descri bed 20 herein
ab ' Lactam enof—etters—are prepared fromtheir
corresponding lactams by treatnment with Me30OBF4 or S
di net hyl sul fate [Org. Prep. Proced, I nt; 24, 1992, pp.
147- 158 or Tetrahedron LeB¢heme? 2001, pp. 173-1776].
R-substituted lactanms are either comercially
avail abl e or may be prepared by al kylation in the
S afaeadd foebhdie 4, wherein R either is H, or alkyl (Me, Et) and R’ is X-R?

as defined in formula L, carbocylic [1,2,4]triazoles are obtained by treating cyclic

lactam hydrazones with a proper acylating agent to lead to an open chain intermediate
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. 6041-60438] or, alternatively, via a
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treatment with 2 equivalents of a strong base such as

n-BuLi followed by addition of 25 1 equival ent of
wa@bdoglosi3png agent, such as al kyl halide, nesyl BCEUS2005/005218
triflate, in an aprotic solvents such as THF [J. Og.

Chem 64, 1999, pp. 6041-6048] or, alternatively, via

a 28 002.1338789.2 WO 2005/080397 PCT/ US2005/ 005218
: iyt ¥dlérBlabiahsod 0k liked, vhete@iipone

‘%ﬁﬁ§§é§§Fﬁg%¢Q&%3?Qe§ﬁg§y%%%aﬁeguivaIent.of base i%

ambddeht bbbapeienerded thegeraratothe piondpkgikgletion [1.Qranthem. 65,

Chem 65 p 34- 26 | @t ] :

PG e SRS P R RR B ORS B il o e product
RichGRAY 1 RfarafdQniotits caRPpupioras herener dtarleter stngacf the
ater stage of the 5 synthetic pathway by e.g. chiral

syimtietia petiveythy. e.g. zhjxpl ¢hrampatpgraphy.

3]triazol e-4-carbal dehydes Ar HNC Ar Ar HNC N-N

oxidative Ar N~ N CuSO4 cleavage N N Fructose + Ar/

NAZy 1P 2Bt i bl D lliehyded®H OH  Scheme 5 10 Wth

reference to scheme 5 wherein Ar is 5-Rl, 2-R2-phenyl
as defined in fornmul QN’fL\ A

Ar r o A

[1,2,3]triazol e-4-car bal Hghydes cpmy beV@btaine@Qﬁg§WIy—Nr

ﬁ&%£e9|ugd§ﬁgrLazoLes N gxi dati-ve cl egvage, —— 2
' pedi@ aci d i B

enpl oyi ng for exanpl e .
m xtures of dioxane or THE at 20 to 1200&. Aryl °

gl ucosetri azol es may be obtai ned by 15 cyclization of
the internmedi ate aryl gl ucBdwewfe in the presence of
copper (lI1) sulfate in aqueous m xtures of for

exanpl e di oxane or THE at 20 to 120 C. The aryl

QU RIGERRRIBh 8, Yer RIS i0y-FO QR phenydhs defined in formula L,
arylhydrazines wth fructose in acetic acjd and §@$er

4t 2;3MBiabde-Ha@ri@ldgiBdesdnay bRobtpined Hoar aryHghicegFitaraes Py

E.; Nichols, G; . Phillips, B . : : - -
S¥{dBY € Clgnige rbRloY RS s e of
Fioxah8 or EHEM-204348D °L3 (Y1 glBEokeBibddles may be obtained by

I soxazol e-5-carboxylic acid esters
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

i X o T 1
0 “alkyl
alkyl O N 0 NH,OH %o
—_—
z ° R? r\}\ o)
R (0] 2 -0 (
R O O alkyl alkyl
Scheme 6
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ROR R OOalkyl NHOHalkyl O0O2 0 Oal RZOR2
0 0 alkyl RNO O alkyl Schenme 6 25 29
wOO®509B88789. 2 WO 2005/ 080397 PCT/ US2005/ 0052 1BCT/UA2005/005218
reference to scheme 6, isoxazoles are fornmed by
reaction and in-situ cyclization of dioxo butyric
ester ;Jlerl vatives with hydroxyl am ne hydrochl oride in
: Qﬂﬂé&' afMin-
e 1 e e R T et g o f
dibgo batyre éstthdarivgtivesheitl hmxydmnme hygeachisidedn ealvggts guch as

di al kyl oxol f

Cranl o sf Dl bt o PR by

%11’3 ﬁﬂﬁéﬂecﬁfo%gh %@ﬂéa&ﬁm%c@cb Eéﬁbﬂml’tﬁlﬂmll@mogb]ates l(ﬂkyl 1s for
rom-20 to 120 C. [1, 3, 4ioxad| azoles R

ek amyDe Nie2or N Ny the pre@glce;_of R strpngRbaseicly aEHSOﬁRH%yNICN iB solvents

al kyl al k Br R 10

%&E‘eﬂ%@& {cﬁu?ngfaé?er}%rat oegr;% enme ib_t?qzv(\)h&gel n Ris Hor

al kyl (Me, Et), starting fromacid hydrazides,

coupling with an aliphatic acid chloride der|vat|ve in
IH8.4]oriazelés uene or the like, optionally in the

presence of a t@se such as triethylamne or a
caRbonat e,

©w———»©w»—f

1

O G
S

R2
alkyl ,alkyl
G=ClorBr
alkyl\o
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] oxadiazoles may be made directly
from the acid hydrazide using trialkyl ortho esters either neat or in solvents such as

toluene or xylenes at elevated temperatures.

Triazole ethers

30



15 leads to the formation of an acyl benzohydrazide
derivative, which is cyclized at elevated

W0 eoppes@bures in the presence of a dehydrati ngP@Q®Es1005/005218
such as phosphorous pentoxide in solvents such as
tol uene or DMF or mxtures thereof to yield the
[1, 3, 4] oxadi azol e product. Alternatively,
[1, 3, 4] oxadi azol es may: be made directly from t acid

hydrazi dg using trial kW orRho esters elther or R"
in sol vents such as 20 ene or xylenes a Iev

rrg , Triazol ¢ ethers 30 0@2. h@{ﬁ
200 0397 PCT/ US206 218 R R R ﬁ‘éz\%)(
R* hetAr )-,- OH LG ~\ NO N \X ~ Schene 8

reference to schene 8, mh§§ |§% is Hor alkyl (Nb
Et), R is a suitable side ain which nmay or
not be protected as approprl ate, and R' is X6- R3 as

Prmrascopondnaiomiesil & s (6o iy ol i
5 E%ng c ggéysg Q%h&ab\é &E&) H?aé}ﬁgj}ndt aa\gilﬁg@ggggﬁ -ltlj %sncéeﬁned
f\ foaslailsotspef linkat trﬁxdﬁsjiney bblat¢peredtyoad formation through
NRppRi IR 6 o8 8 oo 18 ov G s B g A R -
Ll‘ft?%ég{}llgls g’?‘?on ﬁrc%g@iltlgﬁ@, SAIbh &Y lu§ad $o1chample, NaH or Cs,COs, at
y

ethanesulfonyl and hal o ens,
t‘em;ieraares titont @ to 30 §C hymlatzam@tgc sohigents such as D or acetonitrile.

10 ﬁ%gllms) ofo_plét%}/eg{a%zlggn gr%u%s are é%_full\fégy—l&%.@ﬁ as n{etﬂangsu%nH and

ethanesulfonyl, and halogens, such as chloro.

Arylhydrazones and Arylsulfonylhydrazones

/i\r
HZN\N/S\\;O Ar
H G NS5O
e.g. G=COOH,
~r |
R R
H — = ,I
No
> GY H 2
R' H R
H N,
2 u g
R
15 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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\' /NON G30 RHHI R2 H2N,NH 2 15 Schene 9 In
reference to schene 9, aryl sul fonyl hydrazones are

w@e@sasse’ t hr ough condensation between al dehyPewUS1005/005218

exanpl e ci nnamal dehyde or glyoxalic acid, with
aryl sul phonyl hydr azi nes, such as
4- toluensulfonylhydrazine in a suitable solvent, for

Sunf0R 3R BRdol INAOARAR ORI 1452R0RQMBRIGEN 0 to 100

et hanol di al kyl et hers, at a
T(E,mntemtlmlg vittonesrivent uudexmcrowavam@chﬂm Sanijarlyi, t hout

d
Solwent under 1 £LOURYS, 620k AM 8 BRI AL it ldehydes.
gﬁ Mehyéhaﬁn@g@ 23068 634 dﬂbﬂaﬂﬁﬁ:ﬂe fige.Clivdle zoma #034980,

1-634; Nonat shefte fuer Chenie 200 8 406; 5
JlMetchl@reﬁaOOQ,o@o95313 9765 MedgZigpm. 197 Reeil » éﬁ #060h 978’
21, 1254-60] Tetrazole formation RL RL RL X G N 11,

R2 NH2Z R2 No NNR2 ~~--GNo 3 -, NNN Ar Schene 1l0a

Torbddld pimagsce to scheme 1 Oa, tetrazoles, wherein G
is an eI ectron withdrawi ng group, such as an ol efin,

car borﬂ(l or aryl group,ghay be prepared by 1, 3pdi pol ar
cyclogaddition of a dia onlun1salt onto an aryl

ter and afcoho
m xt/ur esNHer eof , V\%rotchs | vents guch @ §N>P_G

pyRi di ne, or n1xtur$é of t se &@I ents w tgt proth
sol vents used to generate t

Scheme 10a

In reference to scheme 10a, tetrazoles, wherein G is an electron withdrawing group,
such as an olefin, carbonyl or aryl group, may be prepared by 1,3-dipolar
cycloaddition of a diazonium salt onto an aryl sulfonyl hydrazone followed by
elimination of the arylsulfinic acid to generate the tetrazole ring, 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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di azonium salt. [J. Med. Chem 2000, 43, 953 - 970].
Diazoniumsalts in turn are available froma suitably

wQaiwsos@3ar ed aryl or heteroaryl am ne using wePCT/KRIINF005218

nmet hods, via diazotization using a nitrite source such
as sodiumnitrite or isoanyl 20 nitrite in the
presence of a suitable acid source such as
hydrochloric acid or tetrafluoroboric acid in a
sol vent such as water at a tenperature between -10 to
O C In the case where a | ess soluble codferion X
i s em}-oyed, such as tetrafluoroborate, the-€j '
salt thhus forngd Re= e ect-ed—by—preci
ugee-N=EN su uen?§¥eact§§ﬁs undeR non- aque \ =N
condi ti ons. SAl ubl e diazoniums s formed 25 iﬁﬁ'
ot her acid sources nay be preci ated by the d%ﬁition
of a suitable reagent such as tetgd? roboric acid
or sodiumtetrafl uoroborate. 35 002.4338789. 2 WO
2005/ 080397 PCT/ US2005/ 005218 R YG Ar-N XN Ar-N=N N
R~/ 7 AN = NaN3 NN \ $RhemA0ON G H Schene 10b 5 In
reference to schene 10b, tetrazoles may al so be
prepared fromthe reaction of an aryl hydrazone,
1\;34; e Fe% Like go R O‘B?Qtﬁ%lésnm%: he&Be Prepagtd Fehm Wiet laction of an

V azide 1n a sultable solvent such as_ethanol Qr. .
pyitiydidrene, [wherdik & iSriefined1$7i8 scieme 9 amh1 GOyithen,ry azideina
azi des may be forpged for exanple ' i1U E6le Arvl
iR e o Ay och o8 SOk BT (MY GIEh! J07@ 1, MAR6eALy
RHERANESARrAies 661 AathpRDVEsify itlan aaitly ity dizonium salt,
exanpl e 10 aniline or "2,4,6-tribro anlllnﬁ. Thefarxl le
atiichemanpin thm beoprepated atidessribedaboye %‘ém any Jryh YPHIe, 10T examp

reagent jsince cycl diy DY ReRdBasi aSnitrogen
F‘Bll?‘sﬁ%aitf{/]t@r?ﬁ?aﬁgﬁ%o nrhtegaqyl%te%de%n%%?t) et he ar %IS am _ngé .
RLAGH R8%ent SintdeydlbAAt UMt thie thy difzepais dollwwe by eliraingfion to
tetrazole 5-carbonyls R2 R 3? NR [\ ~NN NN NNN
regenerate the aryl amine precursor to the diazonium salt.

Preparation of 2-aryl tetrazole 5-carbonyls

RA R'
R '
R N
A, \
N NiN
\N’/’N R1
R1

Scheme 11

Typically, G, as in reference to scheme 10a and 10b, is a group which may be
employed as a precursor to the X% 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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NN RL R 15 Schene 11 Typically, G as in reference
to schenme | Ga and | Ob, is a group which may be

weepsoysd7 as a precursor to the X6 noiety in chopOsINds005218

of formula I, such as an 20 olefin or carboxylic acid
or acid derivative. Wth reference to schenme 11, when
Gis an aryl olefin, derived for exanple from

fe'u%Q g%g AoV H By WResR sﬁilleﬁ iflthel fEfoPoRiet 'by sgbseyiert alvalxee
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Frgfr{ Bl %ﬁv%% IRy, [Thae@0teskiddoed3] 953t-he7ar t

subsequent " cl eavage u3|ng a reagent such

as | ead (IV) acetate. Wien a substituted

nnana uch. as a-mnet hyl ci nnai nal dehyde
%E‘f%nﬂ §9 ’)éq?f’gfj?fwanqng enpl oye)é a ket one vvoﬁl d
result fromthe cl eaumge of the okefin. [J. Med. Chem
2000, 43, 953—>970} J& Funet ijgRat grewp hetar—
t r a7 018 ons R© O RR het Ar-j ~ 0 &l kyl hetAr-~R
het Ar ~OH hetAr LG R t LG=C ,ﬁio LG=Br _redpctjo
het Ar+ het Ar H OH R LG=Ovs or OIs etc. bcheng
Wth reference to heme 12, alipRatic aI%eh-oLcs:Brray
for exafifi® ehamai;rted—by» ard net hodsl_é%h}sgremsetc_

correspondi ng hal i 4&¢' by the use of for exanple

tri phenyl phosphine in con‘cﬁ] with either iodine,
N- br onosucci ni m de or ﬁlﬂorosucm ni m de, or

al ternatively by treatnent WI t h tri bronophosphi ne or
thionyl chloride. Alcohols be t ansf or

: . ! d
gmfefr@aw fogrclaret b AinEHIHOTtE SRR B SEPHeddy
|
AU A AP g g
REphenyiphesyitind ]InCBObﬂﬂilﬁltlbn yathhethemiodime; Nebramostmsinimgde or N-

obtain the
chlorosuccinimide, or alternatively by treatment with tribromophosphine or thionyl

chloride. Alcohols may be transformed to other leaving groups such as mesylates or
tosylates by employing the appropriate sulfonyl halide or sulfonyl anhydride in the
presence of a non-nucleophilic base together with the alcohol to obtain the
cotresponding 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, aldehydes or ketones, by employing common reducing agents such as boranes,
lithium borohydride, lithium aluminium hydride, or hydrogen in the presence ofa
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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15
Scheme 13

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

Et) and R’ is X%6.R3 as defined in formula I, compounds of formula I can for example
20  be prepared by bond formation through nucleophilic displacement of a leaving group

(LG) in which the nucleophilic atom might be the arrlino-nitrogen 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
25  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-
35
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Wth reference to schene 13, wherein R' is H or alkyl
(Me, Et), Ris Hor alkyl (M, E) and R is X6-R3 as

waledosngdi n formula |, conmpounds of formula | PERURIN5/005218

exanple 20 be prepared by bond formation through
nucl eophilic displacenent of a |leaving group (LG in
whi ch the nucl eophilic atom m ght be the

ﬂﬂﬁ AT, [IR9Be@REOHR tBfuede, bR NAFPRYGH éxandile DAMF tdrt.KZCOg or
a-car bon of an al kyl ‘subst it ut ed het er oar omat |

C09; in Acstomle or b@emesau@hms ebuiaeRs, sHgen &1t fakbetore the
and. t he. al ph

FratignoEit ﬁﬁ?ﬁ%é’ eaer SOt Pé@ﬁ g%ﬁ% é#%%e%&w \S/ga temperature from —

P@W{or 30 %0, The ﬁﬁfogén Hnm Fsecondagraiphhtts ahimegare generally
preferably fully or partly convertgl}d to no

mudbanbiivi duoaetuie SrRece § l5pvias BIPUPrR TS soRteRying aisal foms,

B BB 5 b R B BB 6 R TR TRt e S g o
%‘&.Nllzﬁﬂr!&thdiieatthml intbleents sudndsuaeﬂne{ntnle R phDEM atelk indile™C.
, or n aceto

t
oy B BoPon e lermeeorR e PSS SEREREE,
p&@l&&ﬂhﬂ@s % 18 &ﬂé'uha%lla GeaflrRrb@RITLC mcﬁarercwmg, lﬁromo OMs and
eavi'ng grou enperature from- 100 to 15

OTa. ﬁphm@sncaaalmomtom@@mm@n@mtmfa%n gk E&%ﬁnﬁ@g ioghdg, such as
gelg al!Pé‘LB/I‘FWéIQ e é%ﬁb f % Egaqg’%hae%a?lgﬁ%ﬁgﬁ bﬁamjtue(ﬁé’ﬁlﬁ&ment

efﬁfquaa,mgyg@upamdguch as K2C03, Cs2C03, TEA, DEA or
the like 1S added to facilitate the reaction in

sol vent s such as acetonitrile, DVF or DCMat 0 to 150

g’,}’é’lflg@g}gﬁlé il ramolngfu?cgpﬁk}l]&Sem ‘,},Pe | eaving group is

nr'trogen nucl eophil es exanpl es
of suitable | edwng groups LG include chloro, brono,
Ovs and 10 Ors. tlonally, catal ytic or
st oi chi onet (d,.p unt R' of an al kali net aI | od| de, such

as Lil, can é"p,\p,ﬁ in the reacmfrr 2=aE:I ditate
t he sams t hr ough tu_displa of N IeaV| ng
group to iodo. (* eophl l1c ﬁWWamket[w aN

di spl acenent G (CHR 2 n=1, 2\ I\I-<R(CNH2)n12

C\V~R X \RN hegtsr N X\1~ N, N R ~ hetAr 15
Scheme 14

With reference to scheme 14, wherein R is H or alkyl (Me, Et) and X is either S or 0,
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 might be the alpha-carbon of an alkyl substituted 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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Schene 14 Wth reference to schene 14, wherein Ris H

or alkyl (Me, Et) and X is either S or 0, conpounds
weoososeset a | can for exanple be prepared by PCT/US2005/005218

i ntranol ecul ar bond 20 formation through nucleophilic

di spl acement of a leaving group (LG in which the

nucl eophilic atom m ght be the al pha-carbon of an

al kyl substituted heteroagonmate under conditions s

de cri bed herein above falt_ i nt ergol ecul ar

}%E mhe@e pHit erf ed bases ar eNeObir - exdMmpI

s A, lNH - a! kW . \%egprl bed. herein " ab .N\G 0
5P eparation of fused Piperéazine-triazoles 36 !

002. 1338789. 2 WD 2005/ 080397 PCT/ US2005/ 005218 O oo

HN NaOH HNO Gl HN~ N~ O "N O O N-Protegtion Gl v

G 1§91 | R NORRNO 1. RNH N ~N ON M30O+BF4
p.NJlzOJ _(NZ A, DWW\ NJ @ GJI%%N\/VO.P
- NRRDNH)YRI RL Noﬂzz}mm N MERABRY0 N m%ﬂ}
2. A, DMF N"> G/N
c/ v o
v
0 R R
1. No__R1 N.__R1
R‘l/U\lf:ll"NHz N)\N N Y )\ N ~

N
REFA™ N 7 TFA N \
2. A | EtOH Deprotection j
N
/
6/ H

Vi A

R
Ne_ _R1
HCOOH, HCHO N4L\N NG

\
NaBH,CN, MeOH O />

Scheme 15a

With reference to scheme 15a, the triazolopiperazines can be prepared from the
piperazinone derivative by initial N-protection to give intermediate II. The
intermediate can then be hydrolyzed to the acid III. 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 IV to the cyclic imidoate,
with a reagent such as Me;OBF, or dimethyl sulfate (ref: a) Sheu, J ennline; Smith,
Michael B.; Oeschger, Thomas R.; Satchell, J acqueline; 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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w0 2005/08039Me B Schenme 15a Wth reference to schrtrpus®aes/005218
the triazol opi perazines can be prepared fromthe 5
pi perazi none derivative by initial N-protection to
give internediate Il. The internediate can then be

(P%(f%c% g%dacﬁ'&};d?&l@tﬁgg hg(!hlazmgb\ﬁth%f dcoRpaBApad ad dé’scﬁbed in

e generated as descri bed
Stheie 4) Toibvedi l:afzaahmg)clpsng gongsnsatipnde fieten gpér1molecléq{erocycle

t hen be obt ai ned i rst i

i om0 B DU Al e BN v

%‘& Bﬁﬁ&uh £ 8f midbwaieHradikioh (iehelavaoh] Bdwdid O Hbei@kraBWﬂham
SC Thomas R.; Satchell, Jacquelin

5 zgchr Mnch?mb FedAndiade-Gorgon zPatrlqg,ngam@g}?, }gruj_:gg I%uffman Jack

NGOl £ s s pSUSRBEI Ao A AP

BHOZF1BL QGIBI_))CZIHG L,Pmub @ gidip cah ﬂw]ﬂié&éﬁ@v@l w@fford compounds
2005/ 0803

S2005/ 00521 b
ﬁyfgn*gtzhad% qupqwlérpagarq]tgeq,\pq B Eﬁ: rg&?cﬁﬁ é&(gk?’%}{ to deliver
des o g? ?f fo'ilmuﬁcl%? NS twfeBJ Ic%@urmé o féintifa Al H9iB@so be

ron to formthe tfiazole heterocycle. This
10 6lﬁbhnb@ acloiding o thehreavtibn s¢quieneridlustpid by SqbpmiediShas shyet
thermal conditions with regular heating or m crowave
beleWdi ati on (ref: Lawson, Edward C.; Hoekstra, WI!Iiam
5 J.; Addo, Mchael F.; Andrade-CGordon, Patricia;

Dam ano, Bruce P.:; Kauffman, Jack A.; Mtchell John
A.: Margsanoff, Bruce E.; |oor% Med. Chem Let EN
11; 1%%0\/ BOC,0 Me30+BF4 /
k/N 0 m\ \ﬂ\
R1 Ny R
o N’\j/ —/Z/NZ\’T
U NaOH HO
2. A, EtOH ,_> —;<N-”>
0:<O/% ° O/A
N-O )R\ Ny _R1
1. l 4 N N Y
_ RTONH, NH N\M/ N Y
_-—-——b O
2. & DMF ,)

o%/% H

Ne R
HCOOH, HCHO N\)\N N

- . | \ N
NaBH,CN,MeOH O j

N
/

Me
Scheme 15b
15
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2001; 2619 - 2622). The protecting group can then be
renmoved to afford conpounds of fornmula A Conpound A

W@ 200508807 be subj ected to reductive al kyl at i onP€DUS2005/005218

deliver conpounds of fornula B. Alternatively,
compounds of fornula A and B al so be 10 obt ai ned
according to the reaction sequence illustrated in

lsﬁ%%ﬁﬁﬁégg @Wmv@ﬁﬁ&v‘fna?b@ge hre&'ab slhodrn 1rr$chBﬁi@2[®

Bkldw. Orie cEﬂgrbNHzA @nd B repzShtHbe Nubsgltutpgjghwl gcbup, @I\&{iﬁlﬁgther

~0"\ R ~
RIS B DY o ﬁwst?r%of“aﬁzaaaﬁ%ﬁ%%@m o) and
%&};8 Ilgglggbrsq, MeysSehrmpe 15b 15 38 002. 1338789. 2

05/ 80397 PCT/ US2005/ 005218 | soxazol e conmpounds
of the inventi on rmybe prepared as shown in Schene 16,
bel ow. One of ups A% B represents the
substi tuted o\ % g oup, ~and t ther represents
the bicyclic'ring system of COWO]‘ Formul a 1;
alternatively, '® and B ®or esent precwrsors of those
gr oups:

PhNCO N—Q

A N0, b N BN AM\B
16¢ 16b 16e
Q@ 9 NH,OH
A/U\/U\B
16d
Scheme 16

In more detail, compounds of formula 16e may be prepared by a 1,3-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¢ via 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 16¢ 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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NOH All~ Cl B 16a 16b PhNCO NNO ANO2 + "B Et3N _ )
B A 16c 16b 16e OO NH OH 2 AB 5 16d Scheme 16 In

wOoe0s/088pai |, conmpounds of fornmula 16e nmay be PCEpPSs206#005218

by a 1, 3-di polar cycloaddition between conpounds of
formula 16a and 16b under basic conditions, 10 using
a suitabl e base such as sodi um bi carbonate or

t.ri et hyl am ' . . . - .
@

e ANLAT I SR oS ol O e o

foyRef Hishydaschiorivdodisill abaevateiismpetasites (90t 120°C)-

literature, e.g. Kim Jae Nyoung; Ryu, Bung K; J.

Og. Chem (1992),57,6649-50. 1, 3-Di pol ar

fét%(gléfgct?eg%bad @5 10t bhth R&BOM RBREET oftitemddibtes amd/at sibsdzpient

>C using substituted nitronmethanes of type
fifictivial geepiteasfoomatignshinaynbesiesetsptp AT Wilk be 2Ry é‘ﬁ?‘wi BX hose

S..P in res . .
e A
1St Linki@8 &S Sigher B follohehg tedpotedusdst 2) CAAPRje 1duct®Basing a
- 3568. Several conpounds, of type 16c . .
catnbis ituging gRbIRER LR LTSS 38 REET PR B! reduction
st.andard et h i - .
BARRIERRs (AU BDIBAD (o iRl it
a aikdyBhdIRlevE)aA liylatiah seing ac elkybnetal ieagenbfuch avsnipliyl magnesium

belsduim sacab AP BERLE L pTiagen ot R B B Sehple

- HRddhagdl formula 16e 39 002.1338789. 2
3@%@%@@%@? PCT/ US2005/ 005218 vi a condensati on and
subsequent cyclization using hydroxylanine, for
exanple in the formof the,hydrqchloric acid salt, at
el evated tenperatures (60-120C). It is understood that
for both nethods protection of internedi ates and/ or

subsequent
The invention will now be illustrated by the following non-limiting examples.

General methods
All starting materials are commercially available or earlier described in the literature.

The 'H and *C NMR spectra were recorded either on Bruker 300, Bruker DPX400 or
Varian +400 spectrometers operating at 300, 400 and 400 MHz for "H NMR
respectively, using TMS or the residual solvent signal as reference, in deuterated
chloroform as solvent unless otherwise indicated. All reported chemical shifts are in
ppm on the delta-scale, and the fine splitting of the signals as appearing in the
recordings (s: 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 (LC) and
a ZQ single quadropole mass spectrometer. The mass spectrometer was equipped with
an electrospray ion source operated in a positive 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 column, X-Terra MS, Waters, C8, 2.1 x 50mm, 3.5 mm,
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5 functional group transformations may be necessary,

as wll be appreciated by those skilled in the art.
WO poosiogo3gase of an ester group, these transfor PEl/US2085/005218

may include, but is not limted to either of

followi ng three procedures: a) Conplete reduction

using a suitable reducing agent such as LAH in

sol ve 0 G1lé @110 nulell angmanium
i Pl g iﬁ?%g?"&h%klﬁé’é‘ﬁ% /ﬁg’@%? 6fﬁgh as DI BAL

doolateopgy, dyin 811k TEAI (aq)wi t h 10 an al kyl halide. c)

Al kyl ation us aIk a en .

l%fpk%fﬂtl‘f?a@ﬁ%“r ot Spmatoefrneg s g O GGl afpRBarative

%FE ; gi WRE aly &&é’d{&tﬁs amxmelfrgmse@anmmoolmm 7omm as
rohydri e

I n methanol. 15 The invention wll now be
¢dllimist r at ed by the foll ovm ng non-limting exanples.

Ge | d 6,
%‘Hpﬁ?@%@? EE S t?tgcm ‘é’gg oéér g 'glﬁté)rﬁrrgtgélz ﬁg gel / g?'ﬂsum (Merck,
60 PF‘IZ% L&\Flﬁr calo?&&n'Eﬁ@hﬂtbb coatedlg GBS, preitit c(attlmg ﬂ@er of 1,2, 0or4

recorded either on Bruker 300, Bruker DPX400 or
ia ising & F60Ressereh /92K ehremaitions i ng at 300, 400 and

é&gﬁ%pfog Bic ve%ty%rg 8§ 8Giid 04 ?x#@’ chdts Ehg Ekacién CoRmns (Varian,

as reference, in deuterated
@A%I#qm @omrA)aMeg@BMt (B«ma@m Slién) ISRIES@olmas C¥arisp, ot

reported chem cal
aks6l Ecpac0ian a2 S0 e O Ber s Rehy Fu il filled glas
g@ gllng in the 25 recordings (s: singlet, br s:
singlet, d: doublet, t: triplet uartet,
Nﬂbﬁdv@lveh}atmgAnmlpptﬁonmd inre $mith SB’M!P@&EI“%W@H‘&‘% H%’ﬁWave

R e R R A e

nsi'sting o |1 ance

%é%g;alg LSQ,),C&H)JI a ZQ singl e guadropol e mass
spectroneter. The nmass spectroneter was equi pped wth
an el ectrospray ion source operated in a positive

nd/or negative ian node. The ion 30 spray voltage was
ewa&ﬁa%?%‘ewg la/g,eﬁectrometer was scanned fromnf z

100-700 at a scan tine of 0.8 s. To the col um,
X-Terra M5, Waters, C8, 2.1 x 50mm 3.5 nmm 40
aniHed789. 2 WO 2005/ 080397 PCT/ US2005/ 005218 was

y d
PR EReRrh S R S ro AL 2 Wbl 1M Acctic avi
QVIdihy MR AtHi eepnjethyRereeiy einbted2 06 g aadthigmhese2- carbohydramde (2.57

chr omat ogr aph t fur
itk Y g
%1 ? ﬂ%diﬁle fSrntedl p#Bdipitdte E:blléctfealtandmebtﬁd at reflux in1.0
POt Ot T On Was perfornmed on rotating sili cafg
aVipgueousNEaHEO; solution for 2 h. After cooling to r.t. and acidi cat1on with conc.
HCl (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-Hydr0xyethyl)-5-(2-thienyl)-2,4-dihydr0-3H—1,2,4-triazole-3-thione
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60 PF-254 with cal cium sul phate) coated gl ass sheets,

wWith coating layer of 1, 2, or 4 mmusing a TC
woRe®sassh7 7924T chromatotron. Purification of PeDUSHNS005218

were al so done using Chem El ut Extraction Col ums

(Varian, 10 cat #1219-8002), Mega BE-SI (Bond El ut

Silica) SPE Columms (Varian, cat # 12256018;

él% %? ﬁlg%?uch]‘[é 3%@?1%&}1) 50&110*% 1f$-@ﬁﬁldﬁdjﬂﬁnm,@gflﬁﬁﬂ1¥r -ylfacetic acid
I ca- col umms. M'crowave heating
fae files predioun stap S tissayer Bl 620 BDndhis-sabiden wag @ W@&% e

B e VR A0 ey e
;F%)@%grtgkbﬁg t ft iroyt eh NERir3h SFas tEXl@qtﬂérﬁhéd ﬁrﬁh sat. Na;SO4 (aq.) at 0
hi en -5-thioxo-1,5-dih o4H-124

°(yhrjcathe mifbacbmtﬁi wE-hpefore ﬁ][ttmlg};k eé‘FF’e)%‘FJH wgf;l%e}rf'oved
e it By SRS ot B AR %5%@‘1 ‘V%h?é??%‘.hﬁg

Feﬁ{aniliﬁg hq. rdkursl RielE &-phase wasl thawerslted vaithnerinecnd dried piver

he ormsd precipitate coll ect, and, heat ed at. refl ux
M) be e goRssisuioaiods 7561 it Aghdepenay bl v

7 g&% rﬁ?% %dm (?—Tgo @%'Vfél' {4188 "i‘ﬁg Qf‘th@"tﬁl@ c@ﬁ\?ﬁun(ﬂ SHH@/IR

pro uc extracted I nto EA

Esiselday: 1 5.0 (be 1H)LT. Sk 1HrT.84(GVED, My, Eagﬁosr%‘)(t 1H),
concentration to dryness to yield crude title conmpound
Mbdh 23 de & 2 rect Iy in the next step. Exanple 2 30

4- (2- Hydr oxyet hyl )-5-(2-thi enyl)-2, 4-di hydro-3H 1, 2, 4-
triazole-3-thione 41 002.1338789.2 WO 2005/ 080397
E@IﬁlﬁjﬁQ@OS/ 005218 Al of the crude [3

B G G iR S et s
?%gﬂ;gy\’gﬁ-i“ﬁﬁﬁ#%lizﬂygleﬂﬁol 20 m). This solution was

ropw se at 0O

t I f LAH N
40-Hiy rowprithd) 512 thient) -Bdr dihudrosiH Seiotigbfesibnions (OF me). -
(et e bR I E Bl oA o S
E{afs %1@1}11{ daﬂ%dnhfec(eg g e\tants fsﬁ];redl'hﬁa mléﬂ?mﬁ DAY od) arbMeCN (15
e Tl rate concentr.ati on an
el Pt 1 3 bYSESROPEGTHELAR 1 ngﬁsr'ﬁnﬁgv bt B e pesidusyith
’%aé%ﬂ%gde \@Q%ﬂ&hﬁ@A@ﬁ}tﬁgv% b2 l%{g oehafitle Gémp@iurﬂlvﬁra Whlte solid.

ore concent lon to ryness t(%bzl cru

AROMDIISAL 4618 04 101 385 (nelk) ofh (e . Tdoiia.ss
3. 7% N H28, L1061 ALPYRL . R 2m), 3.64 (g, 210)

Example 4
2-[3-({[5-(5-Chloro-2-ﬂuorophenyl)-1,2,4-0xadiazol-3-yl]methyl}thio)—S-(Z-
thienyl)-4H-1,2,4-triazol-4-yl]ethyl methanesulfonate

To a solution of 2-[3-({[5-(5—chloro-2-ﬂuoropheny1)-1,2,4-oxadiazol-3-
yl]methyl}thio)—S-(Z-thienyl)—4H—1,2,4-triazol-4-y1]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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10 (DVMSO-d6): 13.94 (br.s, 1H), 7.86 (d, 1H), 7.81 (d,

1H), 7.24 (dd, 1H), 5.09 (t, 1H), 4.16 (t, 2H), 3.76
w@ eosasg9Exanpl e 3 2-[3-({ PCT/US2005/005218

[ 5- (5-Chl oro-2-fl uorophenyl)-1, 2, 4- oxadi azol - 3-yl ]
methyl }thio)-5-(2- 15 thienyl)-4H1,2,4-triazol -4-yl|

et hanol

4-(2- Hydr.ox (121 [ 24 ZohAsLhi G-k tie dext

N L e

{t&p.chl or o- 2-f | uor ophenyl ) - 3- (chl oronmet hyl ) - 1, 2, 4- oxadi
azole (116 ng), and potassium carbonate (86 ng) was
stirred in a mxture of DM (2 m) and MeCN (15 m)
t.r.t.=for 3 h before concentration to dryness and

ﬁx%‘ﬁ?%gs of the residue with 20 water, and then wth,

?hﬁﬁstridtnlnmmw,&9—tt&ahynyroesfgﬂhéA]trﬁazelcc[gﬁpd[Aaaldaa;zeame
i i d. .. 1H N Q- - .
B0 3 g BB By i 20 mfyfen

ool i id(6D5 mv, 59 rhmio])3ds, hedted 8n ¢ ticrowave
it fis et 39t ket

RabtBr ¢ [69-IEceDonio. Bhe reacsiondRiste vas Poued g dNaG G syution,
| ] nmet hyl i 0). 5:(2- . . . Flash
Fih a5 Pyl 45 B Do grapis ppse s g onsepimd P

IBrothal 'eK{!DGN’I/MeOH 20:1) gave 1.74 g crude title compound which was
2-[ 3- - (5-chl -2-11 -1, - i -3
wq[drﬁéﬁly i hegpiuc BRYMRG ROdR AT 33 (5 B S 21D

|, 4 ] f DMV (1 n d I di 0.5
ﬁ‘lq‘)qct\%isp%’zgdg%(&r’rgtﬁﬁ)égesul fogyl chl) o?indep%/rzlo IuE;3 (The

m xture 30 was stirred at r.t. for 24 h before poured

ont o t. 10 M). Th d it d
e Tliaig cOFPEES e PERE AP AbAY R SErnE! Gl usi ng
Y Si SH2[1\Y I REALIIGRIE 97

B AT S i fﬁ .
tal] {1|33dinaepioentR0 mpi(2Hsnas s@%&Hﬁmﬁwlgﬁ-@hb g4 1D, 3.22-
t I
%%Eﬁ%@l@%ﬁ% ,597-6t (gf ’rlzgpy6d9rsog%’l—}- Fl’,721, %n%’rzl g)z'ol o[ 4
,3-al[1,3]diazepine A mxture of 1,3-diazepan-2-one
hydr azone hydr oi odi de(1. 00 g, 3. L), .
ié)/ 6r(néneﬁhn®§phm|5’ﬂ)o$,Mg"-mltﬂhgféﬁ?'éﬁ'ﬁgéﬁé‘g%?[“ﬁ@ mol )

ted. i| ' . tanaR Cof @ H), 3.48 (m,
B e e e R
SPHYS 39s, 3 $B16.96 &)@ X 78t H)i th DM The or gani ¢

phase was dried and concentrated. Flash 10
chr omat ography (DCM MeOH 20:1) gave 1.74 g crude title

a%g)lﬁ)ﬁlgg which was wused directly in the next step. 1H
- 1.89 (s, 4 H, 3.15 (m ZI?, 3..86(rg 2 H. .. .
3-(triﬂuoromethyl)—6,7,8,9-tetrahydro-5H—[ ,2,4]triazolo[ ,3-a][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 .t. The volatiles were removed and the residue was refluxed in aq.
sat. NaHCOs 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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7.44 (d, 2 H, 8.66 (d, 2 H. The foll ow ng conpounds
were prepared in an anal ogous manner : 15 b)

w@2¢03/0803a1 f | uor ophenyl ) - 6, 7, 8, 9-t et r ahydr o- SH PAT/RS20P$/005218
iazolo [4,3- a][1, 3]diazepine; 180 ng (209 tan solid;
1H NVMR CDC13: 1.88-1.99 (m 4 H), 3.22- 3.25 (m 2 H),
3.90 (m 2 H, 576 (bs, 1H 6.95 (m 1 H, 7.10 (m 2

Eg‘D-aPWﬁ%‘rgt hoxyphenyl )-6, 7, 8, 9-tetrahydro-SH[1, 2, 4] tri az
193-|a{a§e§a1nl’_).|®-®]§ lﬁrﬂr&%ﬁiedwggbindidejoo rTg3(34% white
solid; . 2. en 3 ' ‘).
Fiydnarifeshydgotpy 0. 46 Mo 24 rmolp s 4adgitp FsB5iflof Zafdy o)
L AEL DY hiaLpi d 6534 hino?), i4]EtOHAI 2
43?,%{74&%&1%&&??95 ’%i%@%ﬁ%ﬁgy&gg&ﬁrrﬁlﬁ?oac elt&li éﬂ) alc? d d
) M tieetiopOm Bdureriwas tefixedriern 3 h ardscoplerbie iitoEROsBIAdIEH an
of 1,3- diaz n- 2- ane hydr . IQdigded LRadPOM:
tha iy werrro P by ety hRERISIM IO Al Hpd Ly GHbum o
%m% }.4& 'ggw@%%ﬂuhs $itleRbMpbRtpWEidh anad ubddedireely duthevmst step.
efluxed in ag. sat. NaHCO3 for 2 h. After cooling to
r.t. the product was collected by filtration, washed

]\évith lW?ter and dried to afford 101 ng (31 % of the
FAPReonpound. 1H NVR: 30 1.85 - 1.96 (m 4 H), 3.17

i%%)e Hhiog-'ﬂ,9,9,7Gmra3yﬂli'o-lﬂ-na—d(i$qepinel—l) . 43
002. 1%387 9.2

WO 2005/ 080397 P Us2005/ 0 .

Bietibicdie (0.5 AagRROD- R E R 0T difgRene-2

gr.ag| i : Jon\aisctzel e réfhrxad f
AT 5, S 10 oy Sk
15 mi EfOFewasddddd oo the b} Solutierrieplisselveyhe enlislgi 4oy cpolige to rit.
d, 6.58. mmpl). in EtOd (12 5 pl), tj -
fits vioa pAdRc e pseip et risgallisieq B RtfeBRf bfhell wittieR, and
ﬁﬁgdhtot WE %l{%%‘)\@ﬁld% @il @6inpOurtywhich twastusedidirewlytie the next
W O and driéd under vacuumto give 1.46 ¢

§8p0% crude title conmpound which was used directly in
the next step. Exanple 8 10

2-(methylthio)-4,5,6,7-tetrahydro-|I H -1, 3-di azepi ne
ﬁ% e9odide (0.55 nm, 1.15 mol) was added to a
u

solution of 1,3-diazepane-2- tnhi 2 jfl' 00 g, 7.68
Brpyirjdin-ge®7-shley dig- jP.ym‘H%[Zr]é‘é]Eﬂ' G2 r e was

f r | D plhglidiabne in DCM (150
i\/g%bmgz%%gd}%%ﬂgwta %ﬁgg;ﬁ?ggaq%&?gf cI:)goI il.n Itleomr.t. (
Bﬁf and'@s rédees naruird Wwes giveedifor 24h.<Thearsaiivn aixieg Wy washed
fi

o S e e A A o B o
inﬁ) talli]&a 1sBfbtinic 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 (, 2 H), 7.72
(d, 2 H), 8.72 (d, 2 H).

Example 10
3-(Chloromethyl)-S-(3-chloro-phenyl)—l,2,4-0xadiazole
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step. Exanple 9
3-pyridin-4-yl-6,7-di hydro-5H pyrrol o[ 2, 1- €]
WO 2008/04430T i azol e 20 Me30OBF4 (2.66 g, 18 nmpl ) mMeEFUsSE0D5218
to a solution of 2-pyrollidinone in DCM (150 m) and
the reaction m xture was stirred for 24 h. The
reaction m xture was washed wth ag. sat. NaHCGCS,
g gns'cm%gi@ R wad Dotatn®3 HAHE3 w@m&demwad (@2g,18
Isonicotinic hydrazide (1.3 10
#el)) EDas (adsl g,d]. 8 Mhel ORI (2. 7aes 1 haunelyand A- cgloro-N-hydroxy-

e G B & iR Bamegt 007, 40 ARt YFEp M esten
ﬁhﬁ%hr%Et BMW&MM&Z@@&M&@]@@W@O L) a(nﬂmlﬁed by
It

conpound 1H NVR 2. 87
PR hrothalRraphy o sijca g2l gsing 2%, acotopy | in ]gexmy%?gled éhe'_b\tl

1H
oo bt g% Y4 v sl oYY 841 70 (D 807 (0 1D
440 113012[.1)}‘31%7(891}@ ¥\€92§ 031080397 PCT/ U82005/ 005218
Steé A. The acycl Ic internedi ate was obtained from
3-chl orobenzoic acid (2.82 g, 18 nmol), EDC (3.46 g,
8 ,PFI HOBt (2.76 g, 18 nmol) and
XUAPY0- N- hydroxy- acetamidine (1.75 g, 16.2 nmol)
B EBRshoRethyl)l 803 -ch@oplii3 91,2 4-Dlelliazel® ). Step B:

%2&15@%@3@0&9 ey AR O (o P g

h
id(jérp% ng{“f}@ ﬁligrﬁfy% % lslﬁ)g?’cgs Hg\aftgPQ% rf{u‘!éﬂ L@ﬂd@ﬁ?ﬁi‘tﬂﬁ%&ﬁ atmiasphere

,nlﬁfl(emoollhig to Bt EA (e pdded)and thﬁ @gaqlmpﬁqsrq)waw%eq with HO
ad bt R SUROrE R DR D Frmpownd (140, g 857%), MS O+

? gchl oronet hyl) - 5-(3-chl or ophenyl )-1, 2, 4- oxadi azoI e
1.38 g, 6.0 nmol) and LiBr (0.90 g, 10.3 mml) in
THE (50 m) was heated to reflux under a nitrogen

at nosphere o0.n. After cooling to r.t. EA was added
and the organi c phase was washed with H2O and bri ne,
dri ed and evaporated to give the title conpound (1.40
g, 85%. Ms (M++1) 15 275 Exanple 12 20
Exampelldr oet hyl ) - 5- (3-chl or ophenyl ) - 1, 2, 4- oxadi azol e

34 G FSRRHH A RLE: AL GadaSafeld o opheny! ) -

5 drops of DMF was added to 1-[5- -(3-chlorophenyl)-1,2,4-oxadiazol- 3-yl]ethanol
(12.3 g, 54.9 mmol) in SOCI, (150 mL) and the reaction was heated at 70 °C for 5 h.

The excess SOCI, 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. 'H
NMR: 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)-1,2,4-0xadiazol—3-yl] ethyl methanesulfonate

Methane sulfonyl chioride (40 pl, 0.49 mmol) was added to a mixture of TEA (95 pl,
0.67 mmol) and 1-[5-(3-chloropheny1)-1,2,4-oxadiazol-3-y1]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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(12.3 g, 54.9 mol ) in SOC12 (150 nL) and the reaction

was heated at 70 C for 5 h. The excess SOCl2 was
weraposasbed and the residue was purified by coP@IS2005/005218

chromat ography (Hep to Hep-EA 5:1) to give 12.4 g (93

% of the title conpound. 1H 25 NVR 1.96 (d, 3H) 5.20

(g, 1H) 7.46 (t, 1H 7.59 (in, 1H) 8.04 (in, 1H 8.17

ag}a anf,éirleﬁéggglnﬁcee%&?t)ed %n%the_tglxe acolmapé)g?d was obtginﬁdlin 135 mg
) HanEsMR:floned, 8 HpBHass Bl 520yl Bh Vesrﬁtd]eﬂ{b»ﬂﬁ)g (m, hHAGR.0

was d}ﬁedtoamxture of TEA (95 1, 30 0.67
(m?rél ) 8ddt 45 (3- chl orophenyl)- 1,2, 4-oxadi azol - 3-yl ]

et hanol (100 ng, 0.45 mmol) in DCM (5 m ). After
stirring for 15 mn the mxture was washed wi th water
Efarp1é.14338789. 2 WO 2005/ 080397 PCT/ US2005/ 005218 and

D £ R |, L7 SOt

3 g Q?ude:N fﬂlS-clﬁoﬂ)béﬁlzoyl)ok&],—Z-ﬁy&xo({ypropaml)mdadee (ias disgolved in
il (MLbamanm v for 13, Gl ba OB 40 gmmeD
srqdutne gceg%t‘a gt ter 40 }% ){U]ter fef%uxdng o.n., cooling to r.t. and addition of

r oxypr opani m dam de_was
@hes @508hL) the nﬁklmmlas ¢cﬁﬁ6ntm19d andicretd aboat /4 fritsyolpme,

;glyllngwa g%/ewg)gtg{et\%l% ﬁ{g ﬁg{%@%fé%@%ﬁ{?g?taﬁlze& ?rghlu@?&/Hep to
@[é@g&gs%) b th@Bfle egmbsw IgfNNIR: BAUES, 1(H§(B Oﬁ_()d uﬂﬁa) 7.57

s ctoncentrated 1 n vacuo to about'/?2

@n&mm 474 ULy, 510¢ -ivlb(prled), 21 lade 1 Fhi ER7 (s’ ﬁ? | ter ed
off and recrystallized fromEA/Hep to vyield 6.45 ¢
(25% of the title conmpound. 1H NVR 8.14 (s, 1 H),
g%lp?@llsll—i) 7.57 (d, 1 H, 7.47 (t, 1H) 5.04 -

, 2.51 (d, 1H),167(d H 15 Exanple
N-[(3Mkhipfdbeninoyd)oxly bA VAP ERIPPIVIL ?E‘k‘}ﬁpr opani m dam de

2-dih
R A R S i B e
t41l DE MITIF 2900341 T3-thfs|sturnbZzngoy 13- qiﬂrbrobq:raeyhﬁgorlde was
Added. Te ?xﬁx%}pxéﬁsr SdI966 % aﬁxg)sttl?rgé fégazslhrlgcbd“ ] HPELORB00 mL),
3\?&@]&1}1&’ “8#0 rﬁl—leéf LGkl Ba@iont Jﬁh@&l lﬂtﬁzy gﬁvegﬁ’t& combmmg

ARd concentration of the org
fall b@ﬁ&ﬁtrbtllorddiﬂthm org. layerscquOWG’d byl dyying inolgue 2y 2{1 |gé>f crude title

COMDOUnl G a5 SPLI e B8 ENSRi1 598

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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25 N, 2-di hydroxypropani m dam de 44.2 g (0.64 nol) of
hydr oxyl am ne hydrochl oride and 25.5 g (0.64 nol)

waeasose3ohydr oxi de were di ssol ved in ethanol (BODURL0P5/005218

at r.t. and stirred for 3 h. After filtration, 8.11 g
(0.11 nol) 2-hydroxypropanenitrile were added to the
filtrate, followed by stirring for 4 h. After
concentration to dryness the title conmpound was 30
obt ai ned whi ch was dlrectly used in the next st ep. 1H
B plyBO D6) : 8. 88 (s, 1 , 5.15 (s, 5.02 (s,

1 H, 4.00 (g, 1.19 00

ABo0shTBesGreth réﬁ‘%‘f%sw"ﬁ%ﬂp‘i aﬂ@“ Hibester

"12r1 ﬁ@EdJ@Hl\L BB UhhoB =84 GI—EUrPBﬁt@K-di&ErHona:tar(hﬁ)gy B2.2 mmol)
tert-butyl "ester ri ethyl amne

\Rm’ela)idaimb (6+oqumpe-rwzun-@|-y1ha@eél|c@g],q]aqt]@yl(e?teg(AgO gg%l gn}m%lp n 1,4-
d t

cgf)};vgr{ee(é n )%n&loxﬁ t &ﬂoLgétqg&ﬁztélﬂﬁgrf}ﬁgé %ﬁgﬁg%eg c?ﬁhﬁlght )The

éﬁéhdfﬁhﬁ{cmé %\ﬁ%bn@htrﬁt@@ and ﬂimelmtemdae aasl dilutied math

over ni e reactjion mxtu rate

dllhblnrd:d?mhMS |TdI19 OTERAIC gV TSy %lii wi |V¥?2 cﬁﬂ@ ‘ﬂr Sber

%rll]f ydipu fg{gr Fﬁ&e&@%&‘ @&c@hﬁﬁed"a’fﬁé re8idde Wa*s R@urated with

ous sodiumsulfate, filtered and
ESRREY) ﬁntafeagandrdm-drte affdrdethesitled compounddd.ofi e B2%g white solid).

e mcoseamy o o 4 GHIPD 4 1 e o 310,
¢80t S E e (ot 19 (5 39, 4

1.28 (t, 3H). Exanple 18 15

2- Car boxynet hyl - 3-oxo-piperazine-I-carboxyIic acid
Fapmpleily| ester 1IN Sodi um hydroxide (11.4 ni, 11.4

al)bo eﬁ‘%. - extoloplg ﬁ%hﬁ%l’ LS RPN Hﬁﬂhﬁt—butyl ester

XO P oxylic acid tert-butyl %
(1121 ﬁoc@um&ya&xmmn) AinnL,ntd t4vaumsil) yapadded o & ﬁthoaas onylmethyl-

benprripsrsa et S HrEReD R G184 e ipmeghanol 20
?fﬂr?ea{t ?o&ﬁ'ie%n AR Rdt ARdradinidtebr 215 Glotusr dihfetrdmtlen (rﬁx’@l@a was

The organic | ayer was washed with .

Oﬁmenﬂﬂﬂesld&'c@ilﬁeﬁtwdh@m cltar pile? and pitgeted Wi dicKloraméiihe €
ted .t

51%{‘/%%)9 r eia%regarqu Z%eg%vﬁ? g’fgﬁ?ﬁﬁw %)ng%?g%dnlj)gas ﬂ)dlum

@Qﬁ'ate %ﬁete&aﬂcﬁc(ﬁqggntﬂah:w tglh,fbeimZgl,ﬂedl ld))glpo@ndzlﬁ 1 @, 83|i/9,|)wh1te

f@arﬁ-splad)( égaw & (glg) ) 7@84}35 %H) s (m 511-%(2% (G, 1H),

Y], 2790 3%k Fnp s PlR YAz A6, wrpY boxylic acid

Example 19

2-[3-(3-Chloro-phenyl)-[1,2,4] oxadiazol-5-yl]-3-oxo-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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tert-butyl ester 2-Carboxynethyl - 3-oxo-pi perazine- 1
-carboxylic acid tert-butyl ester (1.87 g, 7.25

wonwbs)80337 chl or o- N- hydr oxy- benzam di ne (1. 36 gPCTUSR®05/005218

nmmol ), HOBt (1.08 g, 7.98 30 mmol) and EDCl (1.53 g,
7.98 mmol) in DM (20 nmL) were stirred at room
tenperature overnight. The reaction nixture was

e e

dnhpdo)s sahmursatfetd floatedimndoanaenstited dhe 268@@?@@33 dawalved in
brl n@g %ra ea tﬁgé a%%'uys'nA%&F g‘fgr e/ rEe?c’h%H

was di sso

Mas@ﬁ‘l@tédhﬁﬂl Bt Retafd, v@m Wil wﬂtelfl thlmcs)A;mdehrlne dried
cool ing, the reaction mixture was é}ed with

mamhseirowmﬂem sl it 2pd coneRRipicdn T IBFFHEn s Higformed
oﬂ%:/sgﬁh? nh%dr oﬁ 1? ?1%1§?F§1Lus£r\gtlﬁxaﬁ l&l&ﬂ&@nﬁﬂﬁne (1 1) to afford

orned by f
1%1@ HPRRCOMHBRY(1018 &ishys fWhge lfoats sdsﬂgd) 'H NMR (CDClg) 5 (ppm): 8.08

di chl Th ; )
BB 87 (i 380.J] Aot S 6 38 o AR G, TEDR b TED, 3.68

Gap el s ey S B sy, o2 (11 10y Tt
(m1H), 3.50 (m 2H), 3. 27 (in, 2H), 1.35 (bs, 9H). 10

Exanpl e 20 6- [3-(3-Chloro-phenyl)-[1, 2, 4]
Examplef) - 5-y| | - 5- net hoxy- 3, 6- di hydr o- 2H

e R e s g o et
o

TRmeORgIE SEFr I Bl G masy o pilaf) i Rpe 8 RC-

PHiBLo- héhy%' @t g]‘b%mﬁmeyll -3- d%b)pl&i&ﬂﬁf:—&k@ﬂﬁ)@h(: acid ert-butyl

terrpe ature and then stirred overni The reaction

ebtet (4656 mpd . I mwol) iy dishidremedang (3 mgéweé RFESHER S Aphy

?‘Ergmgq?g%feogdﬁﬁ‘l@ %}}rfq%e a’g I&@%ﬁo u ng Q%Jfggﬁ gh%?e ‘(l)g /§l %ﬁzﬁﬁnﬁed by
h)m% c%?zgﬁ)y ‘on®abid a(dﬂuni h&lng 3094 e éaetatdhﬂ hexanesgo afford

1
Mﬂﬂe(d rmiind (SAEma 1oL &S‘A@@E%ﬁaﬁ 3ippmi b 1. 7.97

aoy gL RS oA L A0 A0 320 55 >0
g&XXHB’@W {oh; mﬁiqmmdpn? 25

2. 4]triazol o[ 4, 3 pyrazi ne-7- carboxylic acid
tert-butyl ester 6-[3-(3-Chloro-phenyl)-]|

éz_x%,nff lg)ﬁdl azol - 5-yl ] -5-met hoxy- 3, 6-di hydro- 2H pyrazin

8-[3-(3-Chloro-phenyl)—[1,2,4]oxadiazol-5-yl]-3-(4-meth0xy-phenyl)-5,6-dihydro-
8H-[1,2,4]triazolo [4,3-a]pyrazine-7-carboxylic acid tert-butyl ester
6-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-y1]-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 ethy] 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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l-carboxylic acid tert-butyl ester (284.6 ng, 0.70
mmol ) and 4- net hoxy-benzoic acid hydrazide (116.2 nyg,

w@2008/080391 ) under argon in methanol (10 nli) wePE€T/NBBNFS218

at reflux for 3 days. After cooling, the reaction
m xture was diluted with ethyl acetate 30 and then
vvashed wth water (3 tinmes) and brine, dried over

1. | 0 1
33060 e Bt rmaty e
T0),) 38pni)P2.01335TEY 7O, 46057 68G07ED, 7 P 28, 7.05

gl L e
8. 07 .

Gt 38 b % 27 06™ () oy 6. 08 (m ik 4. 11

(m 2H) 3.89 (s, 3H), 3.86 (m 2H), 3.55 (m 1H),

m 1H), 1.28 (bs, 9H). 5 Exanple 22
| or o- phenyl) -i soxazol - 3-yl ] - met hanol  a)

?C}ﬁ'a ﬁ E’s)(,k};zéi..ﬁy padult yri c acid ethyl
-@r-Ch 9' vvas gﬁ)xﬁ U3 rie abidkithedstoroSedidmadydgide (60%

In portions to a solution o 3 10
sibliigpersiont nph gmnhb mdolpwas ad_IEdgn persions Endseliiéeth

dhisto BT . TSR v eopie G gtso}%mmn
l:)ﬂmgnzr}ﬁﬂta‘? G AITIR hixhRE stﬁ'réfdadtfro@ﬁ témpdihtnes for ddl andgyas then

xture was treated with 3N HOJ and th
hictdul 2 809C Farcohadt & b Pfer spolins, g TENIoVRS R g ! and

X
Soha e SR PhES e b S P AL pand
lekibhe! @SR Wtedidus Rogdiun dulfatk, fijtetel ast cowlenirpied. The

C onmat h

rasu]hnag aq?sgcr@aetp\@gsdggrb;@llfléﬁ%aby t%aslq cogmm chllfgr%a’t%tgp%llmy %%65}11021 %smg 0
or.o

e&b%‘} "&E&l a&gtape g%}igﬂ o@vérg)é)?I4g’)~3téfﬂér6-ph€ﬁjfl§i2elf-dﬁ)zﬁko-butync

ﬁaara 1&§er1@ 4(3lg[ 6'5%, ye]JId)N sofidpd H MR E@DC‘]@S ggp]grgg 1pHR, (br s,
zﬁy % 81(S41f1% ,ﬁS%@) /i #_?d 160,024 & 18 :05%s 381 B39 (m, 21D,

Z4ﬁ nﬁﬁkﬁro phenyl ) -i soxazol e- 3- carboxyl i ¢ acid et hyl
st'e sol ution of 4-(3-

ol ISQB{Clﬂbmphknﬂ)-lbodamvbliwarbqli)’élc acidgethylgpterg 4y solutio qf 4-G-

Shloaspherior - RorerRifah o pag! B L ELaRR &l 08
ngﬁgﬁgﬁmn% Bﬁiroélﬁ@ﬂldieﬂg 46t 185 il niniat)ein weethdniol (6@rmel) veasdheated at

with cold nethanol to affor

B0t uid brisfpiwalng ‘e vrdrsn s G VHbed it cldppthanc

(t‘b ﬁ%rd(é(gglﬁpgo-ﬂllé{qyﬁ%o%gj@ 358-4{&@2}'110 %Hd%l @ﬁm gd71%,

white solid). 1H NMR (CDCls) d (ppm): 7.82 (s, 1H), 7 72 (m, lH), 7.47 (m, 2H),
4.03 (s, 3H). Mixture of both methyl and ethyl ester (mostly methyl).

c) [5-(3-chloro-phenyl)-isoxazol-3-yl]-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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4.03 (s, 3H. Mxture of both methyl and ethyl ester
(nostly nmethyl). c)

W@ 260688h1 or 0- phenyl ) - i soxazol - 3-yl ] - met hanol ; PCT/UB20051005218
al um num hydride (320 ng, 8.4 mmol) was sl owy added
to a solution of 5-(3-chloro-phenyl)-isoxazol e-3-
carboxylic acid ethyl ester (2.0 g, 8.4) in THE (100

pﬁﬁn)ﬁtegtrbgrfﬁgﬂ%m ﬂf%d;ﬁét% graﬁﬁ} ﬁé’lné 1§-Q0'%’éihyl dcbgitd iadekareno

uenc and then extracted

MG [ix(hymorcapmm)esomnel bwganetbamcdﬁé&&dé‘ma/@%w sl H
wat er and saturate

NS (oG B Akt 118 6 S TS e APRGEIT RS (o 11D, 4.84
e ' due was then 49 002.1338789.2 WD

@0%%5’?8%%%’7@&/ US2005/ 005218 purified by flash

col umm chr omat ogr aphy usi ng 15-40% et hyl acetate in

hexane to afford [5-(3 -chloro-phenyl)-isoxazol -3-yl]
(1.32g9, 75% vyellow solid). 1H NWR (CDd 3)

gl é@P{qulemZ%cﬁﬁs g—kﬂlorg Bﬁgn)(l)‘ﬁisoikﬁol-ﬂylﬁfbtliyhes&h-l)
oyl dtldriaete56 AP mmol
PAethigh droime P9 mgi 2. SEmmql) and methanesulfonyl chléride (8 m mmol)

Ao pe B0 TG o G RARES ) IR 301 Be RN, 4.8
(8441 HdicHloronieRink (SOBITH aﬁO‘hﬂe dAfter hhewo] tieireastioh mixture was

h! or o- pheny! ) |
E}ﬁ@chchwrr%g R PR ¥e(43151 tﬁ% 2 2quic 1aferdvas
BalPd g, Ot I?egfn&rl) NI m&mwﬁhﬁﬂnm filtg@dgland

te and then the aorganic
kaxRhtrias to aﬁ@rﬁedeth&ﬁebulﬁanmmad &¢(3hlare-phepylEtposezsl-3-ylmethyl

Lo RS S b GRGETenes GRS L9, 710
Tl A I atmes gt bl art o (1.4 g,

(s 1H) 770 15 (m 1H), 745(m 2H), 6.73 (s, 1H),

léh 3.16 (s, 3H). Exanple 24
?6ro 2-fluoro-phenyl)-3-chloronethyl- [ 1,2, 4]

%‘?f’%@‘?ﬁl’%—ﬁﬂf‘o?ﬁ o e 00 515, ol
E[[h@lacfcﬁﬁzﬁntugme&attMasrmmaredM ﬂggn%gchlgrobqnz,%qtgl gﬁ?ﬁg mg,

7SS SHE TS50 AP 00 e g i g

Y&i‘ok %étaﬁ\ﬁidiﬁéi 371 Ih@@ mhﬁformmm ( @mI@qu affacticyelization
ure heated for 1 hour, r.oduct

rid bxadlmlhpwa(é b mlowasradderd torthe Hﬁ?r&ﬁﬂiﬂte {?§1dh‘a ang e mixture
ﬁ%ﬁ%lg% E gg fﬁ)ﬁﬁctajlefsqfugl%dwaa% Eb R URRRHAGgraphy

usmg 10% ethyl acetate in hexane afforded the title compound (438 mg, 56% yield
over 2 steps, white solid). IHNMR (CDCl;) & (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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25 over 2 steps, white solid). 1H NMR (CDC13) S (ppm:
8.16 (m 1H), 7.58 (m 1H), 7.29 (m 1H), 4.72 (s,

WQ@R)os/o83epar at i on of final conpounds 30 ExanpP@T/RS2088005218

002. 1338789. 2 WO 2005/ 080397 PCT/ US2005/ 005218
7-[5-(5-Chl oro-2-fluorophenyl)-1, 2, 4- oxadi azol -3-yl]-3
-(2-thienyl)-6, 7-di hydr o-

2ink1(§-c%11€f11&-iitﬂ69&ﬂ[&.yﬁ:fzi,hJoxﬁhiaabﬁziyqes-(ptﬁeﬁgb-m-@mydro-
3H[-[3,2(,4]Eﬁai(ﬂo[3t4-b][d) SPhidzimer ophenyl ) - 1, 2, 4- oxadi azol - 3-

X0k SRhEha RE S Pt ecticpy T udroRhE %d)éhﬁ_ LolaRRobrd Y1 1 o

ﬁﬁ@ﬁyﬂ%b%(@%ﬁfe ?1?—4@92“@&1@61 4-yI]8th§Zl mbﬂhhﬁaesalfomate 3. mg) in

e mxture was al to come tor.t. and stir

DOF @i hens Sided sediomddids (Homebat 1P e S e mixure
S5 G cg 'c&%eot(% $ild diBa 46 anoffét b KAl AR of MeOH (1

i‘ca gel ~ using
A1) Bl &n@éntﬁdti@ﬁﬁht@ilﬁw ghe PuzifRation by chromatagraphy on silica gel

Gls DY 4 MeOR 030 g S50 picpidest 7 Bne b Bl cdpnfma. '
éﬁ@ﬁp%@ é%é];al?g, § B chH5D, 4. R84MHYL a7 @4BATY M172HR3 (m, 2H),

9-g6[ (@d( BI); Bleor(@pheny4.38 (m 21 H), @8adima2bl)- 3- yI | net hyl } - 3-

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

tetrahydro 5H-[1, 2,4]triazolo[4,3-a] [1,3] diazepine

é& 065 nu, 028 nol ) was added to a sol ution of
py d|n4yl 6,7,8,9-

tay Or(fSvyatehloBbpRanyd:- hp fraxadiszel-3: y?n@qtpxl(})é]-ﬂyra«iw-mb6(7§49-
1
gg?'ﬁ“ﬁ‘ﬁ"r"o{ ?Pdﬂpré%[%’ﬁraéﬁé%gé@yi)ﬁl 2, 21 gxadl azol e

061 (85 mg @@s sl wavaddeddeledolation of 3 -pStitlined-yk6)T89-
cont I nue and NH4C1 sol ution,

t de
ety e wésl i Es ke oA i eesrube @A i LS gl 16 DMF (5

gﬁhﬁdﬁgﬁr 5?“(%@@02?%6%2? lfl@séhoxadlazol% (65 mg, 0.28

trh@ol) tids| ad ded pmctuBtiring WaIvBatirue8 @.n. ad M-Lt@hsolmlpi) sat was
3.33 3.42

2dggd ami the mlgdprqgfa§ ﬁ;ftragtqq)mﬂyﬁés%kli(.rg}gfnﬁ)p@ay Was % n%(dsafd
@once%n%? o Pastt cfﬂ)omatc?ng ((FbcM/Ma@H’é@ Wwel&ai 563ﬂ\ﬂgr(§4%) of the

S were repare |n an anal ogous
l&tt{e[&m(p’buﬁh] lﬂmrnysg i 20k fmot HE»S/B? néﬁﬁjn}, 2§1)¢ 3. 99 -3 98 (m, 2
B e en%“@rfﬁzz 2431(‘?%?’5907 53 4mal Bpr 198 (g L5 802 (m, 1 HD,

619 [ lid; 1H NVMR CDC13: 7.95
HA (BT (O1 yellow, ol id) e R oL,
6. 95

The following compounds were prepared in an analogous manner :

b) 9-{[5-(3-chlorophenyl)isoxazol—3-yl]methyl}-3-(3,5-diﬂu0rophenyl)-6,7,8,9-
tetrahydro-5H-[1,2,4]triazolo[4,3-a][1,3]diazepine; yield 31.8mg (61%) yellow
solid; 'H NMR CDCls: 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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30 (m 2H), 4.77 (s, 2H), 3.91 (m 2H), 3.22

1 1 1 . ] . m 2 y
1.93 (br, 4H) 51 002.1338789.2 WO 2005/ 0803$(97 K
wEIDS8B90D5/ 005218 ) PCT/US2005/005218

9-{[ 5-(3-chl orophenyl )i soxazol - 3-yl ] net hyl } - 3- (4-
xyphenyl)-6, 7, 8, 9- ] 4 (4-metho
tetrahydro-5H[1, 2, 4]triazol o[ 4, 3-al [ 1, 3] di azepi ne;

S IS RS Hhsof ok absabys- Wn{%}ggglﬁyl) 3,589
tZtrQﬁ-delﬁ)?éHthZA]ﬁuiﬂ)l(([é,S aﬂ[-l),?;]dkllgpm(esylem7 me ﬂ?{:g yellow
sl 0B ST G o Tag B 18 Rk g 28 gy 4,71
(@2%)1?27’77 4(%2@1&)‘ §t8©6(9 032 (m, 2H), 2.32 (s, 2H), 2.01 (m, 4H)

rlazolo[ -a][1, 3] di azepi ne; 47.4 659
yel | ow soli d; HNI\/R CDClS 8.79 (br, 2H), 7m%9((m/()

(t);‘p {ls%ﬁ)%ﬂ&opge@)ls %%g.%fﬁrﬁl}%%ﬁr difl-4- %ta 7, sﬁ) &%ahydro-

%H-?FZQ rlz&'dio[ﬂ—@ zgl ]dlazepme 47 4mg (65%) yellow sohd H
5-chloro

@DEY: B.79-(oxy 2R wa(l'guu DR 7 a e 58, 75018, 3L 6.8V s,
9-t fi .
) aods 0 R0 aR A0 6 ?ﬂiﬁdlﬁ? haliy S al [1, 3] di aze

2.01 (m 4 H), 3.37 - 3.41 (m 2 H, 3.95 - 3.998 (m
4.94 (s, 711495

2
¢))9- «’{_Pg -(34chieyo- %ﬂn})ro@eygl)%é’. &-Qx?_éla’z_%]s‘% ]y ]mgtl%yl?% ﬂmdn’i 4-yl-
62 8|(,]93F %P%;W(QB By ) n%zémpmia] A7 liimdepink; 28 mg (33%) white
thy (] rophenyl )
&m&, &I%MRt(EBﬁ‘,%dwOSE-({U(IIB A7), B3z and 395 3P fm, 2

),(54191@? 53{)&&%@ PeiNs 9@9}2& @11 %“ﬁ’\ﬁz&gﬁ% 37 g& 21,
H, 4.90 (s, 2 H), 685695(m1H)708715(m2
H, 7.49 (t, 1 H, 7.58 (d, 1 H) (
9. %{l{S((B\-chloﬂéphegyl) -1,2,4-0xadiazol- 3-yl]methyl}-3 (§ 5- (ﬂfluoro'iphenyl)
6ﬂ,47§f§f5§§ %{[f Qyi]‘grlajm?o'[éf' 3 QA [ARAepitiey | 0BT 126} white
F%ﬁ’%%lﬁggi c%md 118051 11, 44, 1338203 .46 4m32 &), 3.90 - 3.98 (m, 2
I ne;
H)5490 ks 2 H), B85- @ggn(l,ﬁ) b0y g il G (T 78 (@1 .
%.@gdﬁﬁ.gg( 25 7.26 (d, 2H) 7.48 (m 1 H),
' (M), 7. (m 1 H. Exanple 27
2tﬁ§ [ 5-(3- Cthroghenyl) 1, 2, 4- oxadi azol - 3-yl ]
rraln
01 e blospphenyd- b i iegl 3y imgtiy 35 msthoxypheny)-
y‘ﬁ,@ t%Jg% CRAR gﬂ'ﬂﬁ,m&nﬂoma[ﬁg [BERliggRR: B (67) an solid; 'H
Wm/@bmm 1434)(11:5 64 H) 8 18-(1s 2rFh § 0 3L 1), 4- 5% (l 'Tzeﬁ?yé g7 (d, 2H)
4] tri a; o£n4 %{
Y% @ S24 %t 110, 7.55 (m, 1 H), 7.88 (m, 1 H),

Example 27

9-{1-[5-(3-chlor0phenyl)-1,2,4-0xadiazol—3-yl] ethyl}-3-pyridin-4-y1-6,7,8,9-
tetrahydro-SH-[1,2,4]triazolo[4,3-a] [1,3]diazepine

The title compound was prepared analogous t0 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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52 002.1338789.2 WO 2005/ 080397 PCT/ US2005/ 005218
g](% 1, g] di azepi ne from
wa2005/08@9thl or ophenyl ) -1, 2, 4- oxadi azol - 3-yl ] et /US2005
met hanesul fonate (186 ngy, 0.61 nmol), vilethst o
3-pyridin-4-y1-6,7, 8, 9-tetrahydro- SH
[1, 2, 4]tr| azol o[ 4, 3-a][1, 3] di azepi ne (200 ng, 0.56

ATt g gpo;g %8@{3@31{1@:@3}1%1\/1}{12 4- &)&a"dia%opggl]@thlyﬁ 1H
rﬁétharﬂesiﬂfon& @.843ng, 03 158mEOh) 3-pyr—1|§11n-%-y17-g, 8, - tegtahy dgo- ﬁlg !

[(1;2] 4]@1425)10[‘47 35831 Cg]g}agg)l%%{%? 0(% 18%1 @m gi eﬁgll m§7 (f@% of the

tEtEc(o#ﬂE%lPoro M 1@3{2!)23H)E1<66P|1€9Q(&1711{1) 3.16 - 3.27 (m, 1 H),

4-"oxadi azol

ms hgI5B(Br mH) aiTh- &@71(415 17H);m%5dr400 o 11{) 5.54 (q, 1 H), 7.41 -
Bl 3 0hF a2ge b’ 1 b O BRT o, P, {028 chex i,

gkfyrldln 4-y1-6, 7-di hydr o-
pyrrolo[2,1-c][1,2,4]triazole (250 ng, 1.33 nmol
Erample 2813 nl) at 0 C. After 10 min the reaction :

DA SRR B S o dadialt AT mig AT B Ry dre

FHEkOlold, 1-cja 2, sedegble 15 After stl rring at -78 C for
30 mn stirri ngovvas conti nued a

Bl (2 3%, bt SO CES Reke 0 dea LA S HEIHRL gk Cfadiydro-
rac
T
¢H AR ORRRYMixtIREMayeabled &1 478 TG hidiuderompmethyl)-5-G-

R bpmbaay ) A Aredizol Dt 14 nibifin AHE 08 WsS agded

ﬁ;ﬁer%t tg%rg (a§ —9% %’fbr % 1Jﬁ|)n stﬂrl wad ?ér%ﬂnélgd Erl) 0 °Q@ rébéhink,r.tlo.n..

(Aﬂj sdt. MCBWZﬂadc(ed]anQ thd)mlxgxamﬂs exracted wit EA. ':the organ?c phase

qus (W?Asggc{gevgtﬁ %a?qr}y@gl%l (].?HB% ﬁé 81 98@%@&%@ ! I}lash chromatography
%ﬁtﬁx@ﬁ&fbﬁ 4ot [f&uewécﬂ Eyf p@g@h@&éﬂ&@] affotded] @15 ame@oef the title

e compound 1}%r epar ed anal ogous
)

Gofipbrids- EINOAR PG, LD, 2,14, (o2t & 201 17 Ly ASBfgpr 1 D 431
ngﬁ)tf?ﬁz(bllg[%ﬁé% (§1 ?}&)g?gﬂgzep S)J?zir (m. 1 H), 8.08 (m, 1 F0, 8.74

i ehnor onet hyl ) - 5- (3-chl orophenyl ) -1, 2, 4-0
8r§ )% 0-30 Mol ). phenyl ) - xadi azol e

3-(trifluoronmethyl)-6,7,8,9-tetrahydro-SH[1,2,4]triaz

o[4,3.30 a][1, 3]diazepine (73 ng, 0.35 mmol. Cblunn
%m& raphy (hep./EA 1:1) afforded 85 ng (619

télﬁst(stdtﬂmg)gm@ymd,z A-bidiRz01-B-BPme thylp3(grifluorgmef 1) §,7 8,9-
tetrahydro-SH-[l 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-yljmethyl} -3-pyridin-4-yl-6,7,8,9-tetrahydro-5H—[1 ,2,4]triazolo[4,3-
a][1,3]diazepine from 3-(chloromethyl)-S-(3-chlorophenyl)—1,2,4-oxadiazole (89 mg,
0.39 mmol), 3-(triﬂuoromethyl)—6,7,8,9-tetrahydro-5H—[1,2,4]triazolo[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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002. 1338789. 2 WO 2005/ 080397 PCT/ US2005/ 005218 3. 35

(m 2 H, 3.98 - 4.07(m 2 H, 4.83 (s, 2 H, 7.46 (m
wQ@2045/0803950 - 7.57 (m 1 H, 7.98 (m 1 H), 8rOPUSI9P5/105218

H Exanple 30 5 8-[3-(3-Chloro-phenyl )-[1, 2, 4]

oxadi azol - 5- yI] 3- (4- nmet hoxy- phenyl ) -5, 6, 7, 8-

tetrahydro- 1,2,4] triazolo [4, 3-a] pyra2|ne

d l-t370(m, 1 H
éé{%ﬁ??@@% nganh%%fji@ﬁHs ,0as$), addeeh, 1 ¢ 7 301-Ut 370( ),

’Zl98(n4;|bHa,oB 02 ah; BEYI ] - 3- (4- et hoxy- phenyl ) - 5, 6- di hydr o

-8H[ 1,2, 4]triazolo [4,3- a]pyrazine-7-carboxylic

acid tert-butyl ester (72.5 ng, 0.14 mmol) in 10

?%e %rﬁ,mst hane (1 nL) at OC. The reaction m xture was

n

iluted with dichloroneth Af t 1
3.4 (- Charoophansd) el How B-cui SRty PheED--6.7:5-

d hed
LR R N v A e
$ihfidbSseticiacidenesinlandascadedt # sletion ¢1L8-[3-(Zehlporpheazl)-

Fiet Alosnaigzals-v1) odb memgR R b Lo YR Oy a3
g P':fazm% s Qar%ﬁilﬁrhg d ‘ﬂeﬂr WhiAkker o Hl%n@ 1hehhoned by

uration w ethertoafordthetltI%
ﬁi@,ﬁm@tﬁ&héﬁ)(lﬁnh)g at (B‘G%The Té4CNIVRIIEDEIEYS Hep gRwpd vty

&nbg)rgrﬁ?thgmq)? 9& éé i ites, }_ﬁe re%r%gl VU%S WZ%%)% t()gb%lg I‘Eg(mperature and

ﬁ)r ﬂ% ﬁé &%ﬂlog-ehl)houl?’ @éshédﬁmth"d)iturﬁe@é’odlﬁm bichrhonaR) dried over
{ Chl or o- phenyl ) -

amaﬂlrmodﬁmy BI]lefBG, (ﬁdterpétané)@yn%gﬁvﬂ) P‘pnﬁﬁgtm was performed by

7,8-tetrahydr o I
%661?17(8“]3& h.r agrm)_ Soﬂrl(r:ra glg% glh{ﬁg%So 3¢7(ﬁ/\‘}vt 3Rl g@%&&ﬁﬁ lgkﬁ(anes to
b, lmmoa i iethnol mcmeﬂjmmmemfammm ohiritniatien withaligthyl

in THF .1 m) were addedtoasolu f
8tHeBtdﬁfmﬂltb¢btleQ®mpomd %10.6 22659 " R D) 5 (ppm): 8.10

ph
B b e, HE TR T A et e o0
o, 3ﬁ &7do rgro 3417@@}21&39@!24 (8, SEI2).8%¢bsy ddm

tenpe ‘ature.  After stirring for 30 mnutes, the
reaction mxture was diluted with water and t hen
trat with chloroform (4 tines), dried over
gffﬁw sodium sulfate, filtered and concentrated.
ll?él[gﬁ(g_ggg}jr@fphmlhyt)l[a,tatn]cimrdhm)ldgyrl]&ﬂ#@-methgx}’-mban@b'ﬁ'@@hyl'
o et hyl aceta xanes, ethyl acetate and
%—f&ﬁﬁ@iﬁﬂﬁo 112 ﬁﬁf’f?ﬁﬁ‘@k&’"ﬂf PYiAEREor omgt hane af f or ded

tgfpm%éé (Tg%ggg@og&gafd%ﬁy& @9 wi % Sdutioktin MdRr( @DE3)and sodium

cyanoborohydride (1.0 M in THF, 0. 1 mL) were added to a solution of 8-[3-(3- -chloro-
phenyl)-[l,2,4]oxadlazol-S-yl]-3—(4-methoxy -phenyl)-5,6,7,8-tetrahydro-
[1,2,4]triazolo[4,3-a]pyrazine (30 mg, 0.071 mmol) in methanol (0.8 mL) at room

_l-

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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3.82 (m 2H), 3.11 (m 1H), 2.88 (m 1H), 2.56 s,
3H). 5 Pharmacol ogy The phar macol ogi cal properties of
t he conpounds of the invention can be anal yzed using

anda S u [ 7
SIOPTRS FEaHD: 1P GhoTIoh TR T 2D, i o, RERTIUTI, 2D, 437
g§,1 SE07 ?ﬁdzmgw 3f99r (ng REITH. 82 AnA2H), B. 1dt(mal1H), N8&i(ronlH), 2.56 s,
: 757 10 (1992), Tanabe et al., Neuron 8:169 (1992),
BH).l er et al., J Neuroscience 15: 6103 (1995),
Bal azs, et al., J. Neurochem stry 69:151 (1997). The
met hodol ogy described in these publications is
PRaAhpeslegyed herein by reference. Conveniently, the
compounds of the invention can be studi ed by neans of
an assayI tihat nmeasures the nobilization of
AL HRGS]dcHlodlcaF Blopérti’ of td ddthpoirdls @€ iheSinepioasan bg analyzed
n%&h;%%{ fg %or %ILPPR anal ysi _s? cells ex r?slsi ng hgrmny
0hp Baddad adeys forfeactionalpdyity S2smplese gluamgiedecsptor assays

col | n coated cl b - '
SRS ) L6 R POl b W phasisy
gfbd@),afénﬁf)e 508 Nagron:1 (AR 18sDeMiltends i wéréeudastienas 1 High103

| aSer setting of 0.800 Wand a 0.4 second .
CEanS) Batwst elerl., SpledocheatHIFe: PR &?éz} e etpiBlosy described
i.nL,tiated. w.t h .160 i .
3 U Rl P PSR SO s
GERpeL ofttheinvbhtivercas be studiesli ynmbansed ap assal st Hpasures the

o of TaR A SBriLes o RE HEE I A0 fave
%%%Lglﬁ% Qﬁ%ggé a!eeh§e>§§§s@ﬁfgma%ﬁd}m§dh@s SR0IbE] RSV 000/05252

_ term nations were made from data
?%gg l)sébeldd ]E)n eollepabatd 2Backnitoon Pe-atallmiates wih hack sidey aad

. perfogped. in duplicate. oni st
AT T S i ST TS e
fﬁ%?ﬁ%%geﬁ%ﬁ%%% A& dsh b SettindoE 6$00IVE tndh dckseobnd CCD
the agoni st chall enge was normalized to the avera}g
wl R bpgfer

rdaﬁﬁﬁmﬁmttef spebt B GRIRR exprainast geas ipitiated path 169

on the, sa at.e. ve, val i dat .

ient vt ey Tl it sl o b8Py B RORRund. the
Wﬁ%?és@égé%@ﬁ? Qs SAp1B@ SO tifles BhDsqvdal ntédvEI3)follawetbvie samples
I _ accurr_ul ation is neasured as an index_ of re tor

ret &i sat @l ipteresdh Raspenses Weteumessied as thqmeag beight %fgtﬁg response
Oxg%hi%%ggza%)plgpgf\%cgooy 080397 PCT/ US2005/ 005218

ECsp and ICso determinations were made from data obtained from 8-point
concentration 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 mGIluR5d as described in
W097/05252 based on Inositol Phosphate (IP3) turnover. IP3 accumulation is

measured as an index of receptor mediated phospholipase C turnover. GHEK cells
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stably expressing the human nd uR5d receptors were
i ncubated with [3H nyo- inositol overnight, washed

wao boosesispnes i n HEPES buffered saline and pre-Peubzpsohs218
for 10 min with 10 MM Li d. Conpounds (agonists) were
added and incubated for 30 mn at 37C. Antagoni st
activity was determ ned by pre-incubating test

i " R GMREHSBceptiEshRtd ifGubaked igh [3H] myo-
ety 2 e§%?gg1%l}1tu§%gte (8011 P bG (30 tM. for 30
mosito] Revaxrti ghtytwashed ghrestimesian HEPBS burffered qaling and nse-incubated

er.chlori. [ 5% Sa I
BB 6 b R con TR g6, AL A o0
Hh B9 7°6 AvtdevnisesbtivRp way abngime by pigrincuBAing teke tainpeunds
protocol for testing the conpounds of the i nvenﬁb(o}n

fim il tion ndvialdngsiayhe biehewe oReRHymase (RYHAIHENDHPS (30 1M

recept or _antagoni st _activi : | Soi ARS
bt aud REIBRA Rercr Dra e by Ol TSt RRES) BigERH) s
EEMWRE SvesL 86l RGtednng abltediesd cndtingito] gassphaits wene 36panated using
plates with black sides and analysis of [Ca2+];

I

oiity-Bed foorExehengs<ralomped 24 h fol | owi ng seedi ng.

Cell cultures in the 96-well plates were | oaded with

a4 .tMsolution of acetoxymethyl ester formof the

fAl @siesigRBlocellot testing thelicompoundsiaf the3ingdsicads peavided in the assay
Probes, Eugene, Oregon) in 0.01%pluronic. Al assays
\‘ﬁ?é‘ioé’-perforned in a buffer containing 127 nM NaCl, 5

20 MM KA, 2 mM MgC1l2, 0.7 mM NaH2PO4, 2 nM CaCl2,

0.422 ng/mM NaHCO®3, 2.4 ng/m HEPES, 1.8 ng/mn
ANssppeLGaoup Lregptur apSigoRit@ctivity | V (pH 7.4). FLIPR

exp nts were.done using a |l t4d na: .
TR LI 0Bk e O R SR R S
sl L@ldb®Bn BhRAEREDBleibRloans-hellglatdBRith blaak dids6 and
mm, respectively. Each FLIPR experi

., EC ment was initi d
whblysis 66 [Ca’ck mobilzatiopwaspastorpsd 24 helallavigg o Pg-ttfélecultures
cel.l ate. A 40 1 additi.on ' & ¥ £
Soblo B bt 05 B D g0BRatol el o o
RhéhBorefchEéalGamndidstot leR3 (WD 1dduliaPesesEegent ghizigon) in
was sanpled 50 tinmes at 1 second intervals ‘E&?WI\P& 5
3.6lplwsniat AY assegpware nerfosnedinsa bydarsopaung by pmM NaCl,
3 NV 50 Wil 003, 2.4
SEREREE S MARb SR b Ep O 2t CETPNER M et
fihoFAI R PED Ot Singaal fluase 8nd diny/mi BSACEmttict INo(pH 7.4).
response curves (CRC) perforned in dupl e. . Agoni st
P Rereenaels aveity s dosr sas 803000 Sa0 87 ghtsSe! CCD
Sl RS enis SSPRRFSSHES I8 nm and 562
ﬁ%e#gﬁ%%gé%%géé%gb%g%e 1pore tlhe pl at e. %t agoni st
i@ Gkspectively. Each FLIPR experiment was initiated with 160 pl of buffer present
in each well of the cell plate. A 40 pl addition from the antagonist plate 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.
ECs0/ICsp determinations were made from data obtained from 8 points concentration

response curves (CRC) performed in duplicate. Agonist CRC were generated by

56



10

15

20

25

30

002.1338789.2

of the agonist challenge was normalized to the average

response of the agonist challenge in 14 control wells
woroosisossane plate. 5 Measurenent of |nositol RUDEpivas/e5218

Turnover in Intact Wiole Cells GHEK stably expressing

the human nd uR5d receptor were seeded onto 24 wel |

poly L-lysine coated plates at 40 x 104 cells /well in

hd fxs%"cﬂb £0v6d Fdrald plate. AGmigbsist block
alﬁ%ué) ﬂsggdﬁg]\n/eérrn%{gﬁﬁ Sfo , st hen was h%d %Er ee
dﬂtliﬁi‘§goniisﬂ dhallmgcbwaedorhwdlzqd w d.;p agerags vespameeaf Breenisy

sal ine (146 10 0.5 mM Mydl 2, 0. 1%
Grliengsdn 1&@OWIH%§H1}3$F*‘%“%§&%UW| enent ed V'\\//Ig th 1 i

unit/m glutamate pyruvate transam nase and 2 nmM

pyruvate. Cells were washed once in HEPE fered
Mzhsunrenmend obImntnbEMPbaltef"Blmwelfﬂ'hIqt?Pt%géﬁﬂgf er ed

SRR Sals Fheihd e TNk s A COIBRH MtRe SRAGNLSHSH well

@ﬂg@}; RRinSleco@ed iplitdsyat WA 1d€teltsviwedidn medm@mqmgg AtHGifvell
mgn;ugmoggglgégﬁsg&gégn%%e@g{&wl&ﬁ@ @%a n%héc{]%&etlmes
i Tﬁa‘ﬁe@@ﬁ W 23798 ndﬁgg%%ifﬁf%d%hﬁéﬂm@%MNm oH mM KCl,

ice, Wth incubation
8% A Mgt:lzab mgmos%pzonﬂm }ﬁmﬂ o8l MY &elppbmeg@ﬂewh h unit/ml
15 m al con tubes and i nos&f h[ @%&t es donc
slepramaie pyruNetergnsEease o ¢yl P Patgy Celfs ity Wasited ones o
ﬁgﬁ’%&tﬁ% egc{' % Qhd gﬁqém{eﬂsfop% Rfn {4 BEPES 'bﬁﬁéred saline

reparation of |Ion- Exchang .
mi% 1oRMvekt1agg@powsis magdammme&@add@ aﬂldrllﬁﬁiltbétefléf Ay°C for
200 40

mesh, Bl CRAD) wa hed th ti
a0 sin| Aetag;m@t@ctlglﬁdwgq éerté@mg@ E\%%re%ngulmtu%g é%st ﬁo c\)’ﬂndg for 15
it {yIMPoFDHRGS30MM) for 30
chg Eé%%%ﬁng@gf élﬁ?x i & Wo T)"’oﬂ"lb G UM ) for

npl e eat nent .
§ﬁHpTI@§rew&ﬁ1 oo tbﬂmhadd by tHesadditi e fbhmil pershlogigacid (5%) on

tral d with 0.375 M HEPES, _30.0.75 M
gfeu IVEPEr R Igifba’g\gmt 4°g’ for pt lgast Emmpﬁm?plgﬁ W ﬁ%}%%gi {goml
133 / blihs,
Alser e B0 S A R R aat s
adaetheli ®eloe prepared Dowex colums. b) [nositol

Phosphate Separation 5 Elute gl ycero phosphati dyl
inositols with 8 m 30 nM amuoni um f or mat e.

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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Elute total inositol phosphates with 8 ml 700 niV

ammoni um formate / 100 M form c acid and col | ect
wWe@bkwangopn scintillation vials. Count eluate nPREUS2W0$/005218

8 M scintillant. 10 One aspect of the invention

relates to a nethod for inhibiting activation of nd uR

5, conprising treating a cell containing said

§1%Ei‘§§fn@ &lilé/‘bét!ﬂssﬁﬁh péitBiotdty SupBRUAkt Whs idded 16 drpoepuiedDowex

or a . Screening for conpounds active agai nst

¢dleans.15 Adult Labrador retrievers of both genders,

trained to stand in a Pavlov sling, are used.

Mucosa-t o- ski n esophagostonies are formed and the dogs

By € aldRuEIPHoepHacSsfrtationonpl et el y before any

experiments are done. Mtility asurenent. 20.1n
Bhuteglycerptpbesihatidylipositgls %ﬁﬁlb% &%f%&? gmmoniyny fqrmate; o

of 59&!\@' Hﬁfpﬂg) VESNSbFiudER@iate / 100 mM
Egﬁgﬁﬁﬂ)}nﬁ\g@%ﬁ@sgﬁe, %gl ai g,rﬁSoutlﬁlbﬁAlustral ia) is
FoHi@aue adld collucoeighte i scintltatioagials. inpnt uate ariyed with 8 ml
gastric, |ower esophageal sphincter (LES) and
@ﬁ@‘fb‘lﬁﬁi@eal pressures. The assenbly is perfused with
wat er using a | owconpliance mnanonetric perfusion
punp (Dentsl eeve, Adel aide, South Australia). An
@ine-appct ubthd iREntioheslites focsmedofl foripkibimg) aczawrt@@tqfaﬁGluR 5,

Il ows, . and - .
SPe o Ry s ALy ratptegpoun o

2BRbbihEsk BAAuAGIUi red on a personal conputer at 10
Hz. “When a basel i ne neasurenent free fromfasting

gastric/LES phase Il notor activity 30 has been
tai ned. pl acebo % test conpound is
%gFﬁeﬁ'i‘%% fé’nfecaml’u"ﬁf“rlég%t%u%%@% 5 kg) in a

f A8l e Retridis of Both bemders, trained dorstand fr aPadey slings gre used.
002. 1338789. 2 WO 2005/ 080397 PCT/ US2005/ 005218
Adueasaite-skin £oRhegosioralss aﬁet?)rrgggf%ygqﬁﬁ geparc i)l wed to recover

| nt ral.ipi ihSniskdigse. i nto the stonmach
tcﬁ}rngué[ﬂ?tbggorgghrf ?’%%mh?ﬁesn of the assenbly at 100

m/mnto a final volune of 30 m/kg. The infusion of

the nutrient neal is followed by air infusion at a
e iymeg§eme i n until an intragastric pressure of

0brit et s ﬁir 'ﬁﬁﬁoxﬂib&el? NeISwte files stigptyn obwater, a multilumen
isle

mai nt'di ned at vel throughout the exp%l nent
usdeney/stdebolie assesibin (Pantseaver Adelaidpeyoutly Australta) & ighodiced
for venting air fromthe . ' Rker (LES) and
e b P Bosig it B ARAF g Ee B Ey M Rher (LES)

| s oot fredRuies. Tie d¥kdmbly hepafized diithevdtasusbmemlow-compliance
val 1 dat e as a reliable msanz of dt rég‘%ﬁri ng TL)E[§RS. fused
manometric perfusion pump (Dentsleeve, Adelaide, Austtalia). Anair-perfuse
tube is passed in the 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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10 TLESRs is defined as a decrease in | ower esophageal
sphincter pressure (Wwth reference to intragastric

w@e@sssn3e) at a rate of >1 mmHg/s. The rel axat POTUS2005/005218

shoul d not be preceded by a pharyngeal signal <2s

before its onset in which case the relaxation is
classified as swall owinduced. The pressure difference

Gl sehehNgo g, $hD-3hRBRC BoshelipidosHIe®ds iffasedifto the
g‘nﬁﬁb,eang %ﬁgpgﬁrationgof t he conplg%eﬁggﬁgxation

stongeh thivagh thesentrahmen pEithe esremdlyatak09galimE: 1 a figal volume of

S5 i b B B P
B (R 3n G2 AREHRINEEBEZ P0-£1 MGITTL is2btaikd. The pressure is then

oncentration Response Curve DCM dichl or omet hane DEAD
dhahiajded az thil lewel Wmoyglatus theBipeiment using the infusion pump for further

Z{r%“gisg%drégx Y"’eglﬁgé lag lﬁ%}/)?rlf ﬂ{% r?éoDI%M‘tAflﬁDy&e experimental time from start of
NSH AR MbA & SRINGfae indeAl&idiyis 48aeibalke p®cedure has been validated
002.1338789. 2 WO 2005/ 080397 PCT/ US2005/ 005218 EDC

s Brbljablgmeansaifitdggeyinanildeysopy| ) car bodi i mi de EDTA

Et hyl ene Di ami ne Tetraacetic Acid FLIPR Fluoronetric

| magi ng Pl ate reader GHEK GLAST-contai ni ng Human

B S1ois Gefihaingya ddordzbdAS logktiésaphigehlbepbancteatpeessure (with
transporter h. hour HB

)
acfeaencete nirpgpsinic pesSYrqNgt a Kpte pgﬁldHMq. Jib selakation should not
Zbee)((}%]é%eylﬂgé gg 52}?1 %@ﬁ%@al Is'igl 51325 before its onset in which case the relaxation is

per azi neet hanesul foni ¢ aci d
(daksftrd)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  ethyl acetate
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10 hep heptane hex hexane(s) IP3 inositol triphosphate
LAH i thium al um numhydri de Novozynme 435(r) Pol yner

waeppos3et Candi da Antartica Li pase (NovozynmespCT/L52005/005218

Bagsvaerd, Denmark) o.n. overnight PCC Pyridinium

chl orochromate PPTS pyridini um p-tol uenesul fonate
prep preparative 20 r.t. roomtenperature sat.

BcUr aiath IO Rk AR RibBaifhiger i de THE

ﬁetra y]%?}éf u_@an pﬁ%ﬁg&p-kgﬁ@pesqﬁfoni c acid 25

RedW ts TEiytede Didsine/BdtraesetizsAsidasured in the assays

descri bed ove are.10 M | ess. In one aspect of
g;&;l?* nvent ?E}?r Iﬂ%“?égﬁg‘ing%ga& 6%3? M In anot Eer aspect
e i NVeNtADPNcokthifidgGFombs Eadh@iidKRndy 1 n a

furt%er aspect of the invention tyliﬁbg I CSOMiys bel ow 0. 05
SILAST Giutaipeie/asFBRREGaBPONED 2005/ 080397
PCT/ U2005/ 005218 Exanpl es of 1C50 val ues for

ndi vitdal conpounds are given bel ow Conmpound FLI PR
U 7- { A-bénzofrBizok MybNWNE Dketrainetiylurdnomadi azol e- 3
-yl] methyl } -3 -pyridin-4 49nM
iﬂﬁxfl@rqrﬁhﬁ%)@@- 5H pyrrolo[2,1-¢c] [1,2,4]triazole 9- {

s chl or - - ' 5 ;

[}% ﬁ%i di n-42@y}ﬁ-a}@ew gpg%gﬂg&t%g‘%? %sﬁ%#%_agﬁ uffer
hep, Alheptanzol o[ 4, 3-a] [ 1, 3] diazepine 61

002. 1338789, 2
hex ~ hexane(s)

IP;  inositol triphosphate

LAH lithium aluminumhydride
Novozyme 435® Polymer supported Candida Antartica Lipase (Novozymes,
Bagsvaerd, Denmark)

on. 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 ICs 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 ICsg is below 0.2 pM. In a further aspect of the invention the ICs is below 0.05
uM.
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WO 2005/ 080397 PCT/ US2005/ 005218 CLAIM5S 1. A conpound
of formulal: R ~2 "10 1 ~aiXaxe ROL 1 )n 2 xs x"

wo2@mse8@Eh) 3 x7 \ 0/' wherein \(v X, X2, X3, PCHUSENH005218

X5 are independently selected fromthe grou consisting

of C CR5, N 0, and S, wherein at | east one of X,

X2, X3, X4, and X5 is not NN X6 is selected fromthe
I&Qﬂ‘fﬂ? tv’aﬁﬁ:s Bbr 1ﬁd1199ﬁ1g1 &b JuBasere giveh BefowaRo Of N;

IS selected fromthe group consisting of a ho

GR5R6, NR5, 0, S, SOCoammusd?: X9 is CR5 or N xfbﬂf% ICso

G e AT R e TS T
%fl iy k%&LﬁtIJpQ&oRJ‘[zhychOZ tn&@llep, nitro,

vihalo "QOC1 alo  C1 6al l(\/l

@c{LSG(aLderppI@zlyBall,kémﬂadla@zlg -3adietenJ3; Dyclim 4ty ny

se R R A e o |

bal KyTaryl, CHO (COR5, (CO R5, (XCO)(PS O CN) ORS5,
Cl1_6al kyl CRS 0OC2_ 6al kyl OR5, Cl1_6al kyl (CO R5,

OC1. 6al kyl (CO)R5, C0_6al kyl CORR5, OCl1_6al ky1CO2R5,
C0_6al kyl cyano, 0OC2_6al kyl cyano, C0_6al ky1NR5RS,
OC2_6al kyl NR5R6, Cl1_  6al kyl (CO) NR5RS6,

OC1_6al kyl (CO) NR5R6, CO_6al kyl NR5( CO) R6, OC2

6al ky1NR5( CO) R6, CO_6al kyl NR5( CO) NR5R6, C0_6al kyl SR5,
OC2_6al ky1SR5, Co_  6al kyl (SO)R5, OC2. 6al kyl ( SO) R5,
Q0_6al ky1SO2R5, OC2_6al kyl SC2R5, Co_

6al kyl (S02) NR5R6, OC2_6al kyl ( SC2) NR5R6,

C0_6al kyl NR5(S02) R6, OC2_  6al ky1NR5(S02) R6,

CO_6al kby1INR5( S02) NR5R6, OC2_6al kyl NR5( SO2) NR5R6,
(CO NR5R6, O(CO6 NRS5R , NR50R6, C0_6al kyl1NR5( CO) ORS6,
0C2_ 6al kyINRS(CO OR, SO3R5 and a 5- or 6-nenbered
ring containing atonms inde- pendently selected from
the group consisting of C N, 0 and S, wherein said
ring may
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be substituted by one or nore A, R2 is selected from
the group consisting of hydrogen, hydroxy, halo,

woRasos03¢1  6al kyl hal o, OC1_6al kyl hal o, Cl_6aP&pUs2005/005218

OCl1_6al kyl, C2_6al kenyl, OC2_6al kenyl, C2_ 6al kynyl,
0OC2_6al kynyl , CO_6al kyl C3_6cycl oal kyl ,

OC0_6al kyl C3_6cycl oal kyl, Co 62 002.1338789.2 WO
20081180397 PCT/ US2005/ 005218 6al kyl aryl ,
OCO0_6al kyl aryl, CHO, (COR5, Q CO R5, O(CO)(RS,

%Cg)alqk{???%n 5@@801411%?5@%200? ?elzsk lczoORgm ky1CCRRS,

OC1 |6al ky1CO2R5, C0_6al kyl cyano, 0OC2_6al kyl cyano,
galky1NRSR6, OC2_  6al kyl NR5R6, C1_6al kyl ( CO) NRSRS,

kyl (CO) NR5R6, CO_6al kyl NR5( CO) R6,

kyag;) R6, 6al kyI NR5( CO) NRSRS,

Al Ky @ oC2 Bal kyl "Co_ 6al kyl (SO R5,

6al kyki=3() R5, xQ0_6al ylsOQFﬁ) OC2_6al ky1SO2RS,

Co. R 6al kyl (S02) NR

0C2_6al kyl (SO2) NR5R6// C0 \6all KyRINR5( S02) R6, OC2_

6al kyl NR5( S02) Re, @b\% INR5( S02) NR5R6,

OC2_6al kyl NR5( S02) NR5 (CO NR5R6, O CO2NR5R

NRBOR®, C(1_6al ky1NR5(CO) OR6, OC2_ 6al ky1NR5(CO)OR :

SOA5 and a 5- or 6- menbered ring contai ni ng at ons

i X, génxfennd X° aed indéyeddéntiymeteated dram gq wp senisisgingpf C,

QCRNN,(,aind SSwhekein af 1eass anelof XK niy, X ss natiN;ed

by one or nore A, R3is a 5- or 6- rrenbered ring

CRM{sAkRLRE RInPHR gra&;e&ﬁﬁgﬁﬁg b¥a BeAE&ideORfR%mM t he

group consisting of C, N, O and S, wherein said ring
ltt?% tltuted by one or nore A R4 is selected

fror% e group consisting of hydroxy, halo, nitro,

R4 PG T g i s B 0L PR I R VRS iy $0- and S0

% 6al kynyl, C0_6al ky1lC3_6cycl oal kyl ,

IsgaRkgtIe3_ 6cycl oal kyl, CD_6al kyl aryl | OCo

6al kyl aryl, CHO, (COR5, O(CO) Rs, CXCO 5.

CX Yia sy t@REpmaBR groupaioksisiBRst adlorﬁaCRyR @{ )2, 0, S and NR’;

OCl1_6al kyl (CO R5, CO_6al kyl CO2R5, OCl1_6al kylCO2R5,

Cﬁ_ﬁadeléyteafwmothe(giaulﬁ@ddssshﬁg afbydr6Xy, Galok yithdRERGalkylhalo, OC;.
$YG NG o Lalk éttzlgmké@@) ®B§§§6keny1 Cyp.salkynyl, OC,.

¢ 1, ¥ Zalk laryl 0C,.
r‘ R 4
;i , a 3

E@%cyan

fky
?ﬁﬁ .0C,.
G lk% @1 RAkyICOR’,
, OC,. 6a1kleR Ré, Ci.
Refey ) 002
oy )Zgﬁﬁlwgp M @%g@% §CQElkylSRS Co.
kB R ,NRG -8y (¥BR6G, Co- 6a1kyIS 2R°, OC, 6alkylSOZR Co-
6a1ky1(SO;;)NR R 0Co. salkyl(SOz)NRSR Co salkyINR’(SO)R®, OCz
salkyINR>(SO2)RS, Co. 5alk6leR (SONR’R®, OC,, 6a1kleR5 (SONR’RS,
(CO)NR’R®, O(COO)NRSR NR’ORS, Cy. 6alky1NR5(CO)OR 0C,.
¢alkyINR>(CO)OR?, SO3R5 and a 5- or 6-membered ring containing atoms inde-
pendently selected from the group consisting of C, N, O and S, wherein said ring may
be substituted by one or more A;

R? is selected from the group consisting of hydrogen, hydroxy, halo, nitro, C;.
galkylhalo, OCj.¢alkylhalo, Ci.salkyl, OCy.¢alkyl, Cs.¢alkenyl, OC,. salkenyl, Co.
salkynyl, OC,.¢alkynyl, Co.salkylCs.scycloalkyl, OCo. 6alky1C3 scycloalkyl, Co-

62



002.1338789.2

(CO NR5R6, O(CO) NRSR , NR50OR6, CO_6al ky1NR5( CO) ORG,
OC2_ 6al kyINRS(CO OR, SOBR5 and a 5- or 6-nenbered

WO 2009/08101 ai ni ng atons i ndependent |y sel ect edP€T/OR00HE05218

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

QX RYANOCHlalkylBA KTHO, Ea)cy ol Cehiky b(@mqoafyb(cwow‘ Cy.
ggfé@ dd.Q 6&11({/ o, SR Y QWK ﬁ({f@)}@‘t 00g.82k yl OB%;J&&alk 1002R
5

66‘%1’: 4] 19, an 3 g@gﬂi 3K : ]
e @é@%m o,

B ag I
@Bﬁ’ ‘&.‘.. 686‘@_541 yl aﬂésm (2:0
Gﬁll@ﬁﬂR){S@éﬁGF@o 6%11\@?%%2) @kﬁ

GCDBERRY, 1 @%NR YIP@QC@%DR |QC§/za SRS
QALGAVRY(CIPORS, SOF2_and6al-loy Bhﬁiﬁﬁaered:mng ablhayinémtms gle-
%;dglﬂlﬁ(%ﬂe(c%) orRIRBgroGP chalisting NRE(, BOCR1d S, wherein said ring may

itk NPy Bfbre @9_6al ky LNR5( CO) N RSRS,
CO_6al kyl SR OC2_6al ky1SR5, Co_  6al kyl (SO) RS,

?Qgﬁ (:SOLored g 88tk CRFRs ifdegehity s SRRD frofdhe
TR S s et e o

6‘5‘9 NR5(802) R8, C0_6al kyI NR5( S02) NR5RS,

- Bal ky 1NR5( SC2) NRERS, 002, 1338789,
2B s 50089 Fort eSS lzag h)(d@jm%%m% e}gﬁgg%o 0C:.

6

q

m@oﬁwo,@-@mﬁ RS

SOBS5Yh E.calkBlCsgeycho Ceealkylﬁ 6CyBIeR |Go al&v@ﬁﬂ OCo.

i qaileplarpl CHOL (C0)BE RERR ' OEEOINR, @(Gl}]z)o&}réu BHYHIR610C;.
Galty10R° @ galkyl(CONRY, Ocl%a&yt(w)aﬁ G. phalCRAFSOCTadlkylCOR’,

agcg afo scabg 6a@kymmb,ac@6amgmn O(Qgsa)l‘kyﬂﬁ{thﬁh@L
géa i R el g&'ikg&s AONTR ecm i’lNR XD)BF, XD i s a
il NRARE T kmﬁﬂ er, kﬁBﬁSRfV@)
Ol 12 _ n&lww gﬂaléslls@ are
G - "gp?ﬂm NS 8§$§{R

r oL 0B ECE

e :
8dl T(JB. BIRS, Qelﬁ md g 5-10r§-@]3m ered r1ng containing atoms
oinsldpamontl Bsej¢atest ﬁiylln]t S0P epRFing-of|C, 3. § S wherein said ring

may be substituted by one or more A;

R’ and RS are independently selected from the group consisting of hydrogen, Ci-
salkyl, Cs.7cycloalkyl and aryl;

A is selected from the group consisting of hydrogen, hydroxy, halo, nitro, C;-
salkylhalo, OC1.¢alkylhalo, Cy.¢alkyl, OCy.galkyl, Cs.¢alkenyl, OC;.¢alkenyl, Co.
salkynyl, OC;.¢alkynyl, Co.salkylCs.¢cycloalkyl, OCo.salkylCs. scycloalkyl, Co.
ealkylaryl, OCo. alkylaryl, CHO, (CO)R®, O(CO)R?, O(CO)OR5 O(CN)OR?, Cy.
¢alkylOR’, OC,. 6alky10R Ci. 6alky1(CO)R5 OC1.¢alkyl(CO)R’, Co. 5alky1C02R5
0C;. 6alkle02R Cy-salkylcyano, OCs.salkylcyano, Co. 5alkleR R>, OC,.
salkyINRRE, C. salkyl(CO)NRSRs OC,.¢alkyl(CON RRS, C,. 6a1kleR (CO)R8
0C,. 6alky1NR5(CO)R8 Co. 6a1ky1NR5(CO)NR R Co. salkyISR 0C,. ¢alkylSR®, Co.
salkyl(SOR?, 0C,. salkyl(SO)R®, Cy. 6alkyISOZR 0C,. salkyISOzR Co.
salkyl(SO)NR’R®, OC, 6alkyl(SO,)NR’R® .Co galkyINR? (SOZ)R 0C,.
salkyINR3(SO,)R®, Co.calkyINR*(SO,)NR’R?, OC.alkyINR*(SO,)NR’R’,
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rahydro-[ 1,2,4]triazolo [4,3-a]pyridine,
8-[5-(5-Chl oro-2-fluoro-phenyl)-]|

wQa 2@54%03adi azol - 3-yl net hyl ] - 3- pyri di ne- 4-yl - BCBUS2005/005218

8-tetrahydro [ 1,2,4]triazolo [4,3-a] pyridine, 8- [5
-(3 -Chloro-phenyl)- [ 1,2,4] oxadiazol -3 -yl net hyl]
3 -pyridine-4-yl-5 6,7, 8-tet- rahydro- [ 1, 2,4]
5Ré OEONREE, RRPORY, dtigglkyINR (CO)OR?, OC,.
6a[ (Q@@ @K§ gof RURAQ- 1@ BYthdmberdd An ]contalmng atoms inde-
el écﬁf%rﬂﬁﬁle] %ro't)i Q?Iﬂsﬁﬁhg%f@ W, Parkt I 8

tetr dro a] pyrim di ne,

qlloro henyl )-[ 1, 3 4]
Sl s o0 s

[5 (3 Chloro phenyl) [ 1,3,4] oxadiazol-2-yl] -ethyl}
E@Y hfitn- 4- yl-5,6,7, 8- tetrahydro [1,2,4]triazolo

[ 4, 3- a]pyr|n1d|ne 8-[ -(5-Chl oro-2-fl uoro-phenyl)-|
13)héih X@xadidaz B =SNydndetithet §£-388 prXaf iva honds (lenZBis not N,
tetrahydro-[ 1,2,4]triazolo[4, 3-a]pyrimdine, 8-11- [5
- §)3whda Tk bisaN phieast vo of X1, 32, &P, X add &Zakre Boty] - et hy!
}-3-pyridin-4-yl-5,6,7, 8- tetrahydro [

%)%(mgddrxh&glng{é, 3-a] pyrimdine, 3-Pyridin-4-yl-8-]
1-°(5-mtolyl - 1;2,4] oxadiazol-3 -yl)-ethyl]

5@61’1%?’ F%%Eﬂ%%?%o 0% i ne, (+)-8- {(1
ngl-- GFogp 1@?@8 %osgadaaa@r?’aﬁ@mia‘%ﬂf% byt af oy Aot

[wh 4]Fﬁwmo alpyriglige,

(34 (31 @ewla;{b flinzal-ylmeshed it ghiophen-gyl-gitaibtet-
mhpojnor[dﬂrﬂ]ﬂqubldﬁé alpgudinest r ahydro |

18-P5-43-Chi@aa-fifickp phahyly 1, {tixadiazol-3 -ylmethyl]-3-pyr1d1ne-4-yl-
35,b 35 §-BetiRiydrd| 1N2,41t¥ihzobo[ 43 pyrdldine, 5SH- [ 1, 2, 4] tri azol o
[&[ﬁ(ﬁmwrblphenﬁ Bt, Y|4f|oxﬁﬂiaBML3-yImelhﬁ]~Q]pyrldlne 4-y1-5,6,7,8-tet-
%ﬁg*al% |2, Ztr¥d zb 1978 R 2PN rirhidh &Q’g( { 5 I3

é-£5 B ?g%ygh r})'[ljgnyylb @4 agiaEMd%Qm\%fﬂ‘yl][G-p?/rldlne-4-yl -5,6,7,8-
[Sr_iy-(’i(lr 4 ]gl ; d& ],,? &B Qlaﬁ rl' égfm?e%%ylﬁ 3{ lyrldg}_e‘_ét y1-5,6,7,8-tet-
T8I £p-Crhlerss enzf’[ %@Eﬁ gobimiirt inﬁ‘? “agrhdinaly-5.67,8-

obralshet 83 4irarelpbbSAIBOSEHNACT/ US2005/ 005218  3- f

38{[-65-Shlardi nlvorptphepyh)-41. Ryiimediazal > yhpethyliZolugn-2-y1-5.,6,7.8-

[ eenBhydrpyf t 2o ttiame (6 Bpipytipmdinby | ] -

182 145 q3 actilesopheny [ 1,2 ovedinzd -3yl -etByl§ S-pyridin-4-yl1-5,6,7,8-

[t%tréﬂ d¥e O Ri4Ed gﬂ%}pﬁﬂnl&nz di hydro [

13% {n-4-378L[9-(54n 3o19- Py, i [k EdiAzA3- 3 Ahethyl]-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)-1,2,4-0xadiazol-3-yl]ethyl}-3-pyridin-4-yl-5,6,7,8-
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]benzonitrile,
3-{5-[3-(2-Methoxypyridin-4-yl)-6,7-dihydro-5H-[1,2 4]triazolo[4,3-a]pyrimidin-8-
ylmethyl][1,3,4]oxadiazol-2-yl} 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,
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| ]methyl }-1, 2, 4- oxadi azol - 5-yl ) benzonitrile, 3- { 5-
(3-pyridin- 4 yI 6, 7-dihydro [ 1,2,4]triazolo

y
[
W(Dlél}OB si3pyrimdin-8 (5H) -yl )nmethyl] - PCT/US2005/005218

, 2, 4-oxadi azol - 3yl}benzonitrile, and 3-{
5-[3-(2-Hydroxy-pyridin-4-yl)-6, 7-di hydro-5H[
1,2,4]triazolo [4,3-a]lpyrimdin-8- ylnmethyl] - |
13 ?3 43~ I?Qﬁﬁ'ﬁ-azﬂ% ﬁdmyhrd{l 2 etz o1 [4,3 -t dynzmdmtasﬂ) ylmethyl]-
a%&ggé %&%bhﬁn& aim1, provided that the

g;i d:{-)lgy thgthB i%ﬂgéi -4- 11‘&;1 WI]IQZO[OEE?ﬁ]fﬂ%rF]I?lddngg(Sm
2136 g— 6&3 ﬁla;z_a 0[4 § ﬁ %118%%{91%5‘ gll)methyl]

G244 W%Jr%v léilmm%ﬂ%

CoTod-4 gl -Pa i %M@o%@%ﬁﬁwﬂ% 35plpyrimidin-8-

wimetiyh- R2Z.#loxndigzabger } benzpsiitsile. 5. The conpound

according to claiml1, wherein R2 is fluorine. 6. The
chnpouTiak ann;mnnhdragcdrdmg ltackaind 1, piovided it she dompomngkds ray 8-[5-
4E-Clord¥henyl)H 122,46xada0l-BJylmbthiyl]>Ffurak@-ykS, 67,8 tetratiydro-
Tﬁggmqmo ®74 8L pRemidtne;! @i m 6, wherein X7 is N 8.

e conpound according to claiml1, of Formula IIl: 65
%9{? u%@&z g %’él%ﬁn E’%H%I%PQ‘S{SQQEZI:% 6a11?91h31\) Ci.
ﬁﬁ{yl al l]-i'éygho
4. The compound according to claim 1, wherein R? is hydrogen or halo.
5. The compound according to claim 1, wherein R? is fluorine.
6. The compound according to claim 1, of Formula II:
R1

X\ 9/
\Q\f ®
R x=x* an
N
L %

7. The compound according to claim 6, wherein X7 is N.

8. The compound according to claim 1, of Formula III:
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N 9. The conpound according to claim@8, wherein X3 is
C. 10. The conpound according to claim@8, wherein X3

WO 2008080827 The conpound according to claim 1, PMEUS005005218
the ring containing X1, X2, X3, X4, and X5 is

selected fromthe group consisting of: N --- ~r \ ~r
[ AIN// i'iy N/ \-NNNNN NONr N~~N-NNO
and N 12. The compound according to claim 11,

wherjein the ring is selected fromthe group
cosisiing of: ONNONOand ON 13. The conpound
ng t)@ claim 1]X1o V\herel n X7 is N 14. The

C ORP U AE TR M5t O ai 13, wherein X8 is a bond.
15. [The chupéund agcor ding t 8(@Nai m 13, wherein X8 is

S. ®. Th&c8npoukd acc di ng to claim14, wherein X9
is CR5. 17. The co d according to claim 16,
wherein X10 i s NR5. 18 Thg conmpound according to

cl ai m 16, wherein )%(1\O~N s 0R 19. The conpound according

D S00HR Ao Rb BB b BE raerso AL compound

according to claim16, wherein X10 is (CR5R6)2. 21.

e corhscipmponad arcarding taclaim S nvhaeinkdsN-n X10 i s a
bond. 22. The conpound according to claim15, wherein
9.1 s TRSomp@8nd Ftverdingrfoelaith & owherdinrthe ting comthiminZX !, X2, X,
ke nnd X ¥l@ldctedardm itk grod@dconbhtingefpound according to
claim 14, wherein X9 is N 25. The conpound accordi ng

to claim1l, vvherel n the fused ring contai n| ng X7,

&,\@ﬁg’\' éﬁ)\« teq f/rP’tl\ﬁ/NbN gi\%p <Qnsi sting

o r .0

O—N

12. The compound according to claim 11, wherein the ring is selected from the
group consisting of:

%Y*Y%Y‘/

o-——N
13.  The compound according to claim 11, wherein X’ is N.
14.  The compound according to claim 13, wherein X® is a bond.
15.  The compound according to claim 13, wherein X® is S.
16.  The compound according to claim 14, wherein X’ is CR’,
17.  The compound according to claim 16, wherein X'? is NR®,
18.  The compound according to claim 16, wherein X'° is O,

19.  The compound according to claim 16, wherein X'° is CR’R®.
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N. NNNN, M NNNNNNand -N*") }-N NN 26. The
conpound according to claim1l selected fromthe group

W@ wsiost3png of : PCT/US2005/005218

7-[5-(5-Chl oro-2-fluorophenyl)-1, 2, 4- oxadi azol -3-yl]-3
-(2-thienyl)-6, 7-di hydro-5H
[1,2,4]triazolo[3,4-b][1,3]thiazine, 9- { [5-(3

-2l or Blehemypound adcotdiax acltlame | 6 3whatkin X ihERIRS,3

-pyridin-4-yl-6, 7, 8, 9-tetra- hydro-5H|

1212, 4] Thd @adohd a&:c@t]hnklo Shirdli 'lézﬁﬁ’éré‘i% Xlg'ls g\bénd [5-(3
-chl orophenyl )- 1, 2, 4-oxadi azol-3 -yl] eth

S TS A 0 e

3 en 2, 4-0xa }

E . EJyr o;;pdé 3? cilp%ya?lams ere1n)¥ ]i 1¥c{
rrol 21(: 2,4]triazo] e

p%/“ " %9?901’ matmcléméﬂ,a\zlmrela)&llf Met hyl }
-3 (trlfluororrethyl) 6,7, 8,9- tetrahydro- 5H—[
2%, 4] The ‘@meog{ldl agoading tal ¢lgim i1 axlespéindhe fused ring containing X',
E?(g[ X &dckl’ o5 selgutehfydm-the group consisting of:
1, 2, 4] oxadi azoIR55 yl]-3-(4-met hoxy-phenyl)-5,6,7, 8-tet

-\rah dr rlazoI@ 3a] Z|ne

&/[ ?(BG)ChI ro- enyl ) --f

] ox Nazol ] 3 ( et ho eﬁy'
y 5N ghydroN 152, 4]t apzol o[b’é\l a] pyr %
«5 fﬂ5 3 chINorophenyN)lsoxazo)lI - 3- yI N hyI N 3nd

-\(ﬁ/\a d| fl uorophenyl) 6,7, 8,
ydro-5H[1, 2,4]tri azol 0[4 3-a] [1, 3]diazepi ne,

N(Ns“)chl or ophenyl )i soxazol - 3-yl ] met hyl } - 3- (4- met hoxyp
henyl) 6 7,8, 9- tetrahydro 5H[ 1,2,4]triazol o[ 4, 3-a]

1 3] c%ﬁl \Fa c§rd1 i 1 s¢l the group consisting of:
gf E uﬁ &;:[h ? ! ﬁ%ﬁg 11(12 hlerlffgfl) 6,7-dihydro-5H-
19 ?lio P ,§]t§ua§ 1 3] di azepi ne,
>1(3 1;@ He ]- -ﬁbmghhﬁdebsymgﬁsl 6.9,8,9-teftra-
ély osSHdilu%lr]@Lazolp[mnaHMéd@zepnm, 2, 4- oxadi azol -3 -yl ]
iPet Ih{A-(3rchlerophsnyi)d] ,A44exadiaBol- Fyl]6thyl- -3-pyadinadryH6,0;8594dtra-
by@rodFH+{il AZdMraz$le[433-a][1[3|dia)pird, azepi ne, 9- {
[75£[6 93 hlcesshih el | ), 4- bxzdléza&aﬂ%raztﬁyr}% ysi/ﬂldiﬁmyll-6 ¥-dihydro-5H-
PIrroB[2,B=cdlji14, q@ﬁ@gﬁenyl )-6,7 - tetrahydro-5H [
b.8s ‘tblchlcﬁ‘éﬂieﬁillﬁl 1> @bﬂm&&h@@ﬁ&ﬁyl’}% ~(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-tet-
rahydro-[1,2,4]triazolo[4,3-a]pyrazine,
8-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-yl]-3-(4-methoxy-phenyl)-7-m
ethyl-5,6,7,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrazine,
9-{[5-(3-chlorophenyl)isoxazol-3-ylJmethyl}-3-(3,5-difluorophenyl)-6,7,8,9-

tetrahydro-5H-[1,2,4]triazolo[4,3-a][1,3]diazepine,
9-{[5-(3-chlorophenyl)isoxazol-3-ylJmethyl}-3-(4-methoxyphenyl)-6,7,8,9-
tetrahydro-5H-[1,2,4]triazolo[4,3-a][ 1,3]diazepine,
9-{[5-(3-chlorophenyl)isoxazol-3-yl]methyl}-3-pyridin-4-yl-6,7,8,9-tetrahydro-5H-
[1,2,4]triazolo[4,3-a][1,3]diazepine,
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9- { [5-(3-chl orophenyl)-1, 2, 4- oxadi azol - 3-yl ] met hyl }
- 3- (4- met hoxyphenyl ) -

WO 200588191 et r ahydro-5H[ 1, 2, 4] tri azol o[ 4, 3- a] [ R¢BPS20a7/@05218

pi ne, and pharmaceutically acceptable salts thereof.

27. A pharmaceutical conposition conprising as active

i ngredient a therapeuti- cally effective anount of the

Bifpelrdlaoefltirophdngl)ah®,4an@diakolcd-gil i@ thii 26-pyddth-£5£6,7,8,9-
| ly_acceptabl e diluents,

3%%%5&?@%@2@%%@&?;&][dailsiliaéfrmr_.l@28. The
R e e g LRk b MU

use in the treat- nment o :
Zetraliydeo-Sldrip Aistjttiaaclofs, BHailld , X diazapinegne of cl ai ns 1- 26,

for | n.thera 0, The c un ordi ng to_any

one g6 S hPhEDE -1 2ot bRt Se e P phen )
ma uR%; TR 9Ltat-a deli-SAL ; f nd
accordiﬁg to gﬁly onI(;eI [gg@fré%%%°[ﬁ§aéﬁrﬂa{a§%‘ﬁgn§§% acture
dhasnaegulicadnasecpiable salis thereeft nent of @ uRS5- nedi at ed

di sorders. 32. A nethod for the treatnent of

?3 uR3\ phatinacedicali ®omsition conppisingias getivednRiRhes tRgapeuti-
teallpeffevtiva lamauhtetthp eothpald decerfnpcb iaus oABEEhin® 1-26&ind one

©P iR PlhrA@cet®iRAll Adeb@bRIMIUGAS, Xcipidndd, BRd/br 2Rrt cARters.
The nmet hod according to claim32, wherein the nmammal

8. a My amﬁeut-ir ?céﬁ%&‘?@orpfcﬁf? o A PP R in the treat-
A T

The nethod according to claim 32, wherein the di sgrder

s a chiatric dispr- der. 36, The t hod accordi ng

23 ¢ AnkeamPorpilacspiing o 4y onF GEFaY Li6ciossben therapy.

chronic and acute pain disorders. 37. The nethod

d€cor dihagompowidacgosing tRraay ong of plainl 53pdfer upsinghe treatment of

gsluRimediated disprdets. sorder. 38. A nmet hod for

inhibiting activation of m3d uR5 receptors, conprising

8dnt atise of tig campelihd a@otdihg todhys@iedf RGP T D6Sin'hd Madifacture

ef h ertlicamennor te tRatrfert QMBAGIOR 5366048 BBordefs. any one

of clains 1-26. 68 002.1338789.2

32. A method for the treatment of mGluR5-mediated disorders, comprising

administering to a mammal a therapeutically effective amount of the compound ac-

cording to any one of claims 1-26.

33.  The method according to claim 32, wherein the mammal is a human.

34.  The method according to claim 32, wherein the disorder is a neurological
disorder.

35.  The method according to claim 32, wherein the disorder is a psychiatric disor-
der.

36.  The method according to claim 32, wherein the disorders are selected from
chronic and acute pain disorders.

37.  'The method according to claim 32, wherein the disorder is a gastrointestinal
disorder.

38. A method for inhibiting activation of mGIuRS receptors, comprising contact-
ing a cell containing said receptors with an effective amount of a compound according
to any one of claims 1-26.
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