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POLYHETEROCCYCLI C COVPOUNDS AND THEIR USE A S
METABOTROPI C GLUTAVATERECEPTOR ANTAGONI STS FI ELD OF

wQ bliosIoB0SEINTI ON The present invention rel ates tBCHUSBINS/005216
cl ass of compounds, to pharnaceutical conpositions
contai ning said conpounds and to the use of said
conpounds in therapy. The present invention further

P AR RS S e SR B RLLE A gt tmoronc

preparation gaefeqia TRARIIEHR ArTAdoNN9ENT! ON

GQutamate is the major excitatory neurotransmtter in
the manmal i an central nervous system (CNS). d utamate
FIEL OFUCEE INVENEFTOREt s on central neurons b y binding to
and thereby activating cell surface receptors. These
receptors have been divided into two nmaj or classes,
,
The fflSer ARAEiARIGat B LTREAN oPRLGp Fﬂ%ﬁg@h%@gﬁ%@m mpositions
contzﬁﬁ@lg%hﬂ&orﬁﬂ@ﬁn&%ﬂ&o the wshiof baid bernpaﬂﬁlpﬁmﬁ&rap}a Thd pessent
ghals into the cell phar mac rofile
mVGthFRil Wbﬁ%&%%ﬂ? @K&FW%@P&?@ Rrélaf’éﬁatﬂ%‘r%fo ? %’Pg()u%s é‘n%to new
terHeAl&ls RisEPHPLE BrdhSSBHL Blefeoffhat activate a variety of
mer?{?trageq'\ fu#’gr gee@ond rregsé)nger systens follow ng the
bi ndi ng of glutamate. Activation of nd uRs in intact
manmal i an neurons elicits one or nore of the foll ow ng
responses: activation of phospholipase C increases in
BACGKGROUND @ THEGNGRINTIONIT 0l ysi's; intracel | ul ar

cal ciumrel ease; activation of phosphol i pase D
activation or inhibition of adenyl cyclase; increases

R T N
systdnil (CNS R Qﬁutaﬁlate”lﬁoﬂlwemis emtﬁég cen‘tﬂal ﬁelgcbmrh)}s bmdmg fo and thereby

nmonophosphat e ( activation qf phospho] i pase A2;
activaeg eelbBUTAcH AP BIOT @B?ﬁeée%eroas Riedseh HW&%@ i MERalor classes,

the i 1 otfb%%%?lz@&ab&rc%ﬂ? FﬂaYé Ite)f?ﬁxgrs V@sé@&?measqﬁlctural features of the

I on oepp et al, Trends
recefRhaproteind, theSatans bg Wltﬁc}( th@ ke ptoBeinampyce signals into the cell, and

pharmacological profiles.

The metabotropic glutamate receptors (mGluRs) are G protein-coupled receptors that
activate a variety of intracellular second messenger systems following the binding of
glutamate. Activation of mGluRs in intact mammalian neurons elicits one or more of the
following responses: activation of phospholipase C; increases in phosphoinositide (PI)
hydrolysis; intracellular calcium release; activation of phospholipase D; activation or
inhibition of adenyl cyclase; increases or decreases in the formation of cyclic adenosine
monophosphate (cAMP); activation of guanylyl cyclase; increases in the formation of
cyclic guanosine monophosphate (cGMP); activation of phospholipase Aj,; increases in
arachidonic acid release; and increases or decreases in the activity of voltage- and ligand-
gated ion channels. Schoepp et 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).
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Neurochem Int. 24:439 (1994), Pin et al,
Neur ophar macol ogy 34: 1 (1995), Bordi and Ugol i ni,
w@e@g/osdseaur obi ol . 59: 55 (1999). Ei ght di stinct P@/UR005/005216
subtypes, ternmed nd uRl throa h nd uR , have been
identified by nol ecul ar cl oning. Nakani shi, Neuron
73: 1031 (1994), Pin et al, Neuropharmacol ogy 34:1
Eight {i$88F m GKRopbypes teraled niGluRe dhro@ighrmGB&R 8 have baemdgyntified by

molecil goRing DErPIChnee 151 PORE R A R i ey 341
(195 RbIE U OOTERITPOEY. Nty o B v
expressibags pltembstiehosplispd Eorgisof semaie mabeh sdityrisbPippd ¢/ nBYAS

o108, A0S, N 1, PEELSATR B £,

15:3970(mbeRy, the secondnmessenger systens utilized by the
receptors, and by their pharnmacol Qg

. l
Metabofapis el @rmate recs PloGreippes A Q?F@m‘ﬂfigi o fhapq,gyoups, Group I,
Group;‘ﬁn G061 ARVIR ! a8 FH dnifabYc P ké@%ﬁcmﬂl@t@gﬁi uﬁJ ?(ﬁ;gnd

I'ng of agonist's to these receptors resu
messengdrisysitine ntilifedbydheeskptpms andbyatinekit plermabslegigeintharacteristics.

Grou b2 8% i AR S5 S B o Sho BBk The
binding! HaEORb ROtHERE PG st fthe haHOSHAH of FHI$pIR HpafiR W8 the

suggest that activation of these receptors elicCits
subsequent mobilizetiani afantrasallulynedleiug. st udi es have denonstrat ed

that Goup I m3d uRs agoni sts can produce postsynaptic

excitation upon application to neurons in the

Neurdlb@PAIS piRYfatric 8h8 Pail dise¥deex, cerebellum and
t hal anus, as well as other CNS regions. Evidence

Attemptsdit eleisistingithe physiglogical tolasiod firp wipdurGluBs syepest that activation
of the%ecltebe\i)%ljs Uci fngﬁ%%%f&%@?ﬂﬁén@ Vﬁoﬂ&tud@ééthalvg d@llngﬁ%tf%%isthat

een-suggeste vati o of presynaptic
GroupcraGhiR s dgesiststcangrddacée pestsyasgtit axecitadionampsmiapplération to neurons

N O, G UM R
T e e
mGluRgdepitals haabeensaggestadghitaatiedionnofpuesyraptic ofGluBs wagurs,
resulti%z[g % Fn%?e%geci feurotransmitter release. Baskys, Trends Pharmacol. Sci. 15:92
(1992), Schoepp, Neurochem. Int. 24:439 (1994), Pin et al., Neuropharmacology
34:1(1995), Watkins et al., Trends Pharmacol. Sci. 15:33 (1994).

Metabotropic glutamate receptors have been implicated in a number of normal processes in
the mammalian CNS. Activation of mGluRs has been shown to be required for induction
of hippocampal long-term potentiation and cerebellar long-term depression. Bashir ef al.,
Nature 363:347 (1993), Bortolotto et al., Nature 368:740 (1994), Aiba et al., Cell 79:3 65
(1994), Aiba et al., Cell 79:377 (1994). A role for mG1uR activation in nociception and
analgesia also has been demonstrated. Meller et al., N-euroreport 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
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the manmal i an CNS. Activation of nd uRs has been shown
to be required for induction of hippocanpal |ong-term
WQ0i0s/08(386 i on and cerebel l ar | ong-ter m depr essPONUS2005/005216
Bashir et al., Nature 363:347 (1993), Bortolotto et
al, Nature 368:140 (1994), Aiba et al, Cell 79:365
(1994) Ai ba et al, Cell 79:377 (1994) Arole for
transmkdmRnambnadaievdnpmmtnqmpwmnwmmh@baﬁh ajzrgwsc alagtieity, spatial
en denDnstrate I epo

leamg% o?tﬁgg% METAGEY,| eenfralic nglééﬂl oﬁ Far?lléf: gf:t?wwﬁeg/ gimg% control andl
contﬁol 3p@k ve!:t[bu‘i’(dgélllh&@ﬂem&@m Neéatdnq3; 1o @99, Pin ef al.,

gested- to pla am)dulator rolelnavarlety of

Neu’@P lcwlolomiﬁ"ﬂs K@@Bfgb@f alndl Mad. r@{?@yﬁééﬂuwgﬁbm ssi on,
Furtlé%;ﬁ(grg@%g n%i%as e @ %ta%ﬁg e q%%ré gl?‘?e%egﬂ %O%gggt%{l B }}Jllay rolesina

varigfe 8Pdcute Arindhidlic pﬁhbﬁl@hloﬁglm !pﬁbcageﬁaﬁd disdrders whflsttitgg, the CN'S.
mot or control and contro] of .the vestibul o- ocul ar
Thes.eémleci@ stiQkRditRd ntﬁamnwm apd-ischgepic ipipgigshypeglijcamiaggpilepsy.,

nem%ﬁ%%é%g@?% ucti’as ]Alz ARfe hlsga{se aﬂs%c}ﬂatn%?sor&g??éﬂd pain.

oup otropic
Sch@bplteaaiaﬂkembdéptmaa)lhiwelmkﬁe(ﬂ 9931)9 @asmeghaumezmzawe Stied4:135

s RS T B P BB L Ot

34:11(16d ) KRN SHEIU 8. ﬁm bhaw@lg 1@meql995)a9ﬁodr§&aeem Frends

injufies, hypoglycem a, epi | epsy, neurodegeneratlve
Phardiasot. Sek gzgaa: (12(&)51) Abashasintet 2 Cairrs e Pharyedol.ak 43 €002),

ST N T
due {01éX8¢kkive @Qlthrﬁ’@t@—lﬁduoaﬂ exdition BECNINeur@s CBecalise Gloup I mGluR s

(1994), Pin et al, Neuropharnmaco]l ogy 34:1 (1995),
appeRhiggRIpasstEiptamate- mateén@ﬁpnéﬁxmwn(V189%}Syn€ﬁt%f1%qha@ﬁms

.
o g T SO e e, 127 A 8050 SRR
path&lapn &nﬁ:oﬂdmgg()s%)ecuﬁém’ﬁagdmsthef @atulpd noGiyRi mcetphms eould be
[ s t ho o bed excessi ve

thersgpyical Rens Han) da ! Rt S GO SRS T B o liged
excilaiOn Bf ENRHHRs APP&REallyCas REFRRASEC %&@rﬁ?taﬁa@@ﬂbﬁ&e d

neuronal excitation via postsynaptic mechani sms and
anticonindsadsl presynaptic gl utamate rel ease, their

activation probably contributes to the pathol ogy.

Accordingly, selective antagonists of Goup | nmd uR
Recdre 6@RINOEsSin T 18ciBaidnheTtaastirbstisiofo g*ikﬁ[‘ efléscdfahethbotpic

condi tions underlain by excessive gn ut amat e- i nduced
glutamate receptors generally and Group I in particular, have established these receptors as

promising drug targets in the therapy of acute and chronic neurological and psychiatric

disorders and chronic and acute pain disorders.

Gastro intestinal disorders
The lower esophageal sphincter (LES) is prone to relaxing intermittently. As 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 “G.I. reflux”.
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excitation of CNS neurons, specifically as
neur oprotective agents, anal gesics or anticonvul sants.

wRe@ss03sglvances in the elucidation of the PCT/US2005/005216
neur ophysi ol ogi cal roles of netabotropic glutamate
receptors generally and Goup | in particul ar, have

established these receptors a s promsing drug targets
Gastrorasoplegetlireflapyisedse §GHRE) antdie mtusbpﬂetalmu uplbezrggastad)inmﬁinal tract

chiatric disorders and chroni ain -
diseas R aptar RSB Frisch Fodar g AT BB e <o ot nevtralicing
acid in888 BJ@HE%@HS ?H@mafdr Sechirfisth bbBin® GINLfhex hed BednN@nsidered to
intermt . As a consequence, fluid fromthe

depends o ahipotenia lm@§89mhagealweh@gf©p Hrkg‘(sfs'e@ heeHolavay & Dent (1990)
Gastrogﬁzc%@g?f %‘ erfru%' ?? ?er > rebcafs Ilcher t%ién?cgst I;'éfﬁ& épls%%%g occur

durlngrtﬁafnklldﬁf lo(ﬁaﬁésfoph@@@pﬁﬁﬁ@ﬁﬁr rél@idti@ns GF [SEBRe), ( SERDxationd h
preval ent upper gast roi ntestjnal .tract disease

triggerch by @W@H%%rlhlw@ Joehesi hanhibabgasirioqil SgcrgHeR he 344 pormal
1npat1%rﬁ§ @ERrpOr at neutralizing acid in the esophagus.
ITHJ or nechani sm behind G 1. reflux has been
consi dered to depend on a hypotoni c | ower esophageal

The nQB e Tinds BFEOrdi e RifsP R I StepLatsd o ok sl he

mhlblﬁéaﬁofttrdﬁ@i%ﬁt Ib®Et é’s’épﬁ&eﬁpﬂﬁﬁc&? G4lhxafBhi r(@“LE‘SR@ ledlthus for
| ower esophageal sphincter relaxations (TLESRs), i

treatmens] o gasticoerophageat reflyy disertleb (GERR)| ows. It has al so
been shown that gastric acid secretion usually is
normal in patients with GERD. The novel conpounds

The wafi TTIIESR’Y trahdemie®eNdsoplitigedlishinctar Q‘elaﬁﬁmdlst}@rdiﬁ defined
useful for the inhibition of transient |owe

in accqrdess agleMittpnR Aot dellpeayaR L. Wg(rrrutsp&lﬁw’ﬁh@wfc hds Be, J.
1995; EIIE gl%zwftgéwé;f qs%@gﬁﬁf s%?z%lﬂa? ggajcat{o%f bﬂk}% 7?19%)[8%){ ﬁ&f’RD)

ransient | ower esophage
pp. 60$@l0Nnct er reI axations, is herein defined in accordance
wth Mttal, R K, HoIIovvay, R H, Penagini, R,
Bl ackshaw, L.A., Dent, J., 1995; Transient |ower

The wmp%qg ‘F%ﬂﬁ)PWS ReteBt déBled% @ HuR FrorFast LRI M1 8%ass

into the esophagus smce the mechanical barrier is temporarily lost at such times.

The wording “GERD”, gastro-esophageal reflux disease, is herein defined in accordance
with van Heerwarden, M.A., Smout A.J.P.M., 2000; Diagnoszs of reflux disease. Bailliére’s
Clin. Gastroenterol. 14, pp. 759-774.

Because of their physiological and pathophysiological significance, there is a need for new
potent mGluR agonists and antagonists that display a high seLectivity for mGluR subtypes,
particularly the Group I receptor subtype.
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The wording "G I. reflux" is herein defined as fluid
fromthe stomach being able to pass into the
We@3@pls3es, since the nechanical barrier is teP@DUS2005/§05216

| ost at such tinmes. The wordi ng "GERD",

gastro- esophageal reflux disease, is herein defined in

accordance wth van Heerwarden, MA., Snmout A J.P.M,
SUMNMARY OFAghB SNYENTION | ux di sease. Bailliere 's CHn.

Gastr er.o 759-774. Beca yse of,. t hei.r
In ongyromect b ecayensine L aERY LT BemRa S g e iech ol

there is a need for new potent m3d uR agoni sts and

ant agoni sts that display a high seLectivity for m3d uR

subtypes, particu rIy the Group I receptor

ub ype. SUMMARY NTION I n one aspectof the

(R)nt ere |s pr v ga conpoundaccordi ngto

fnor\q erein Pis selected fromaryl and
ached to P via a carbon atom on
) fron1the group consisting of :
- al kyl hal o, OC1- 6al kyl hal o,

Cl- 6al kyl , OC1- 6al*k F% 6al kenyl, OC2. al kenyl,

C2-6a|kyny| oc2- 6alkyg CO- 6al kyl C3-6¢cycl oal kyl ,

CCD-GaIE Ko 3 60yc|oalky| CO0- 6al kyl-aryl,

OC0- 6al % , CHO, (CC»RS 0O(COR 5, 0(COCOCR 5,

O CNR 5) CR5 Cl 6al kyl OR 5, OC2-6al kyl OR 5,

Cl- 6al kyI (CO R5, COC1-6alkyl(COR 5, Q0-6al kyl CO2R5,
wherey - 6al kyl CO2R5, CD. 6a|ky|cyano OC2- 6al kyl cyano,

o BRI, L 0 (G o

OC2- 6all kyI NR5( CO) R6, C0- 6al kyl NR 5( CO) NR5R6,
Co- 6al kyl SRS, 6al kyl SR5

R isiaclacd 0\ SaRE0n GBI B TiRg P S8 iE vl ees By biovp egnsistng of
hydr Eﬁldlél}é tfgt?%ﬂ% @gal kgéﬂ)( gaﬁayi\'weaﬁ@l C,.alkenyl, OCo.
6alk€¢ﬂl @alsklii}’m\l%@gm&)lmo c@aB2IC: ey lwmmﬁ@ycbalkﬂ Co-

e S RSP B e ALl (RREENCTE

salkylORS, CONLHNORE, GLAIRE1I(COIRY OTIRAIKYYCO)R’, Co.salkylCO,R’, OC;.
6alkylCO,R®, Cy.salkyleyano, OCs.galkyleyano, Co.calkyINR’R®, OC,.¢alkyINR’RS, C;.
calkyl(COINR’R®, OC.¢alkyl(CO)NRR®, Co.¢alkyINR*(CO)R®, OCy salkyINR’(CO)R, Cy.
calkyINR3(CO)NR’R®, Cy.salkylSR®, OC,.6alkylSR®, Cy.salkyl(SO)R®, OCy.6alkyl(SO)R’, C,.
calkylSO.R®, 0C,.6alkylSO,R?, Co.salkyl(SO2)NRR®, OCs.¢alkyl(SO2)NRRS,Co.
calkyINR*(SO,)R®, OC1.alkyINR(SO,)R®, Co.salkyINR*(SO,)NRR®, OC,.
salkyINR’(SO,)NRR®, (CO)NR’R®, O(CO)NR’R®, NR*OR®, Cy.galkyINR*(CO)OR®, OC,.
salkyINR® (CO)OR6, SO3R’ and a 5- or 6-membered ring containing atoms independently

het er oa 5
ring P ank r§< sel ecte
hydr oxy, hal o, n|t

selected from the group consisting of C, N, O and S;

X! is selected from the group consisting of: N, NR*and CR%;
X2 is selected from the group consisting of: C and N;

X3 is selected from the group consisting of: CR*, N and O;

X*1s selected from the group consisting of: CR*, N, NR* and O;
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selected fromthe group consisting of C, N, O and S
Xl is selected fromthe group consisting of: N, NR4
wW@nehs0a8s86 X2 i s sel ected fromthe group consi sSPCHYSWN5/005216
Cand N, X3 is selected fromthe group consisting of:
CR4, Nand O X4 is selected fromthe group consisting
of: CR4, N, NR4 and O X5 is sel ect §d,frop1the gr oup
X’ iscelested fiongthe fgroup donsistingli4 RAbonNFER 'R , MR*, SDSa RO 8AS0:;

. X6, i | ected f th i st f: CR4 and
X° islosipd HEnCEp SEpir oSG HoCly Up onsi oting of - C
X7 isaBNed Bdnl Be cigfitd of: eedr@ay;ed froma group

[
consi sting ofg hydr ogen, hydr oxy, Cl-6al kyl, CO-
eal kyl cyano, oxo, =NR5, -NOR 5, Cl-4al kyl hal o, hal o,

R s RN i B G pe Bpagopp s oo .
S ety O, B e ot
llol GRS seiing, GRS Bl oA () Grarb S Pakeyalky - i, C1.
4a1kyf§Ra£1fd u]gﬂ(g@qﬂq(ﬁl y selected fromthe group

consi sting - hydroxy, CO- 6al kyl cyano, oxo, =NR5,
=NOR 5, Cl-4al kyl hal o, hal o, C1-6al kyl,

. . 6cycl oal kyl , .CD- 6al kyl aryl - bal kyl het eroaryl ,
Q s Sleiat s erpeieominge okt rreT B R aaTiy o
OC1- 4al kyl, OCO-6al kylaryl, 0(CO C 1-4al kyl,
) (OQ)OCl-4aI kyl, Co-4al kyl ( S) Co-4al kyl ,
R” and1R 2a1k lnydep SOy seledted/fromche gepup gonsemecy: Wydraxs, Co-

SO) C0- 4al kyk , - kyl 4 | OR -
TR PRPe A s G g BBl Bl Y Cofsfdo i Co
salkyddr9ITE kAR Raadent | ¢, aklyRstRaAlkyl, @nsilkyMetetd yoidalkyl, @T,Gblkyl,

ring may optionally be fused with a 5- or 6-nmenb r?&p
OCo gallagar RGN R Il HROI BN Snealfy LDICectlkH. £ HRTRD)Co

e a R S T
salkyB\Riitfeindiars - ang-nGintfmédaihg cantsihing atorheindepadyitlydetecteddrom C,
N, O S g B oS b B Bl o bl B PBhining
atomB YHePARR N YL QY froMah® groth ebfsist@edf (9% and O and wherein said
ring and said fused ring may be substituted by one or more A;

wherein any Cy.alkyl, aryl, or heteroaryl defined under R!, R? and R® may be substituted
by one or more A ;

A is selected from the group consisting of: hydrogen, hydroxy, halo, nitro, oxo, Cy.
¢alkyleyano, Co.4alkylCs.scycloalkyl, Cigalkyl, -OC1.galkyl, Cj-salkylhalo, OCi.salkylhalo,
Cy.¢alkenyl, Co.salkylaryl, Co.calkylOR®, OC;.¢alkylOR?®, Cy.alkylSR®, OC,.¢alkylSR®,
(CO)R®, O(CO)R®, OCy.galkyleyano, OCy.6alkylCO,R%, O(CO)OR?, OCy.galkyl(CO)R’, C,.
salkyl(COIR®, NR’OR®, Co.sNRR®, OCy.5alkyINR’R®, Cyalkyl(COINRR®, OC;.
6alkyl(CO)NR’R®, 0C,.¢alkyINR*(CO)R®, Cy.salkyINR’(CO)R®, Cy.¢alkyINR*(CO)NR’RS,
O(CONR’RS, Coalkyl(SO2)NRR®, OC,.4alkyl(SO,)NR’RE, Cy.alkyINR*(SO,)RE, OC,.
6alkyINR>(SO.)R®, SO3R?, C1.6alkyINR3(SO,)NRR®, OCyalkyl(SO,)R’, Co.
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6al kyl cyano, CO-4al kyl C3-6cycl oal kyl, Cral kyl,
- OCl1- 6al kyl, C - al kyl hal o, OC1-6al kyl hal o,
w@2e06abdsenyl , CO- 3al kyl aryl, CO-6al kyl OR5, PCT/US2005/005216
OC2- 6al kyl OR5, (0- 6al kyl SR5, OC2. 6al kyl SR5, (CO) R5,
0(CO R 5, OC2-6al kyl cyano, OC1-6al kyl CO2R5, 0(CO OR 5,
OCl1- 6al kyl (CO R5,. C1- 6al kyl (©O) R5, NR50R6, CO- 6NR5R6,
6alky1@@)RsaClemm)RSmCﬁalml(S(@B ARb RS- orEmembered ring contaimeing

6al kyl NR5R6 - 6al kyl NR5(.CO
stoms SR PEI Y B B SOy RS T 8 $0) hR SR,
CO- 6al kyl (SO2) NR5R6, OC2- 6al kyl ( SO2) NR5R6,
s Q0-6al kyl NR5(SQ2) R6, OC2- _6al kyl NR5(SO2) R6, - SGBRS,
R anctji-aalmsfﬁpmbp@mslpmd@moﬁz%aﬂkw CsaryiRslkyl and aryl;
C0- 6al kyl (SO 2) R5, C0-6al kyl (SO R 5, OC2-6al kyl (SOR 5
and a 5- or 6-nenbered ring containing atons
m is s¢ledepiogientl] ¥, Sed4ected fromthe group consisting of C,
. N Oand S; RS and R6 are independently selected from
n is sejgetedfromnPyli2; 3@847cycl oal kyl and aryl: mis sel ected
: 1 3B, r.44 nis selected fromoO, 1, 2, 3 or
plsSeil{cgg]ffbglé’e1’e%ét3§aqf?%dm 0, 1, 2, 3 or 4; and a salt or
a salt tmigdettetheteof.eof . In a further aspect of the invention
there is provided pharmaceuti cal conpositions
conprising a therapeutically effective anount of a

Ina ﬁﬁ%fp&?&ﬁ ®the ia0ERH0 therd hraviab@ pRBaRAhIteal dompositions
acceptabl e diluent, excipients and/or inert carrier.

compriging/atherepeutiaaliz effaeipeamaent phecompammdiodfontids banda
provi ded a ronaceyt | cal. [t .0n rising a
pharmBi Rt neBeRRE G, R CRPS! b CorREh frone "ot
n3d uRS receptor nedi ated disorders, and for use in the
treatment of neurol gogi cal di son%‘%&; psychiatric
In yet gifardhed asnsct ofelbe iyeRT@hrIP PERVAGIdgerherBpRpupeal gomposition
compfHi3PL B ountibegbiphly P Ml Bk SERRED: O mETR] BYARL Aiiated
disordetsearmiofpr uesipehs atdtmeftorf nehmwldgied diverdersy psyoBiatmRbdisorders,
recegtlo. di atcgd i Sorc{jer s, and for the treatnent of
gastropest, ‘T‘dﬁﬁoé s BEPHQ}SQ? “bSychiatric disorders,
In stilGARLthS ApEG AR inthrtBh d8dre isgRetide@tnR BinpelifesSformula I for use

in therapy, especially for the treatment of mGluR5 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 X for the
manufacture of a medicament for the treatment or prevention of obesity and obesity related
conditions, as well as treating eating disorders by inhibition of excessive food intake an.d
the resulting obesity and complications associated therewith.

In another aspect of the invention there is provided processes for the preparation of

compounds of formula I and the intermediates used in the preparation thereof.

These and other aspects of the present invention are described in greater detail herein

below.
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A further aspect of the invention is the use of a
conpound according to fornmula X for ttie manufacture
wWo@R008/08@86 canent for the treatnment or preventiPCT/082005/005216

obesity and obesity related conditions, as well as

treating eating disorders by inhibition of excessive

food intake an_d the resulting obesity and
DET@dhEDﬂEESCﬁﬂﬁjéééﬁEﬂ&ﬂ@@NVEgT&MﬁI1 I n anot her aspect

of the invention there is provided processes for the

preparation of compounds of formula | and the

The blB]E&fdifﬁi'H bRt hvestidn s td Bropide RBMPbIEIY dxi@ed an AHOES at

and ot her aspects of the present invention are

metajelsepit Bhdpmaic gﬁceaﬁoa(%@hl&ﬂ espseiaily abdeanCvRP Apcaptyrs.
DESCRI PTI ON OF THE | NVENTI ON The obj ect of the present
invention is to provide conpounds exhibiting an

Listeddel ot bie definitiobha bbHvarivus tergnls ubaiimttke specHjrhtion addehini3s),

cially at the nd uR5 receptors. Listed below are

descﬁl%?ﬁ“ﬁlpif‘?s%fsm%?m\?érl ous terns used in the specification
and clains to describe the present invention. For the
avoi dance of doubt it is to be understood that where

For the avdidancs pé dodbtatis 'rtco)he an@rqu that wheat iff thegispeyification a group is

a8 e SRR AR SR SRl i v

encoﬁﬁﬁweg t}féqargtr&c&rrﬁ%%_a%;&ﬁ%mbﬁm@ian a§ wolllak edéh ARG @MHe other
of the other definitions for that group. For the

dﬂhav@ﬁdhh&@tgﬁumoubt it is to be understood that in this
specification 'Cl-6" neans a carbon group having 152,
3, 4, 5 or 6 carbon atons. Simlarly 'Cl-3" neans a

For thabtsidar@e off dolits\t 8 Go be udderasodthaiwinhbie spéodfigation ‘Chg means a
case where a subscript is the integer 0 (zero) the
carbeft gigHP havinilcr b e SLBSBOPPAtomst Sy e Etapha parbpp group

n this specification, unless stated
hEWﬁ% qgﬁﬁggén%ﬁgh¥%in1"alkyl" i ncl udes both strai ght and

branched chain aIkyI groups and nay be, but are not

In thlp Icg]qg.t de,ré gs'ﬁf”i}% is fhy et h{e@er 6] (f ?5)3 ﬁl%/eygrouﬁ @ﬁ{c%ﬂ?é sbu%tsé/rllﬁt refers
indidateR &Mt Yo grﬂﬁﬁispa%gédf.' n- hexyl or

In this specification, unless stated otherwise, the term "alkyl" includes both straight and
branched chain alkyl groups and may be, but are not limited to methyl, 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.3alkyl 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 “Cj_scycloalkyl” may be

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.
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I -hexyl, t-hexyl. The term Cl-3al kyl has 1 to 3 carbon
atons and nmay be nethyl, ethyl, npropyl or i-propyl.

WO pooslosssepeci fi cati on, unl ess stated ot herw SBCT/URE05/005216
term"cycloal kyl" refers to an optionally substituted,
saturated cyclic hydrocarbon ring system The term
"C3-7cycl oal kyl" may be cycl opropyl, cycl obutyl,

In thisyspbafieatiopl ynlesscitasbbothbrvase, theaboin ézpikmky”l inclufi¢ssboth straight or
ci.fi cation, .unl.ess st othe the.ter

brancER e B, G GRSt D PaEe R6T BB EBGcRis: 2
propg;gyogﬁspro&;}f | kOXymay be, but is not limted to
net hoxy, ethoxy, npropoxy or i-propoxy. In this
speC|f|cat|on unl ess stated otherw se, the term

In thés p53801pf:5(;{ﬁ>¥1r Qx%eéas s%a?%cy Bt%&t%\q% E}leutta t‘ycgn%t’%gat}ﬁ%n%j SGaru;lnlgteH%ir S

€ss’ S erw se,
unsatuagkdbohd haI ogen" may be fluoro, chloro, brono or
iodo. In this specification, unless stated otherw se,
the term "al kyl hal 0" nmeans an al kyl group as defined

o U o AR L R 5 S b

chlormgbrdmadttiedo.t o f 1 uor onet hyl , d| fl uor onet hyl,
trifluoronethyl, fluoroethyl, di f |1 uor oet hyl or
bronopropyl. The term "OC 1-6al kyl hal 0" may i ncl ude,

In th%%eélﬁczﬁﬁfn Lh1eld @fted SthbhHQ, GivRbAR XMk¥1@hfoi”l1h%aﬁ§TEﬁ BH&?}/group as
trifluoromet hox quoroethoxy or difluoroethoxy

deﬁrtelchabmsqa adiich is sul s@mutedjwttbélgloas alesaiibed RbovAL. Skhe teme “Cer m

skl SO ipeife BELTR a0t e3n LB SRR

trifRkrdeRetiy], ueropthyd\diM@raethyd ob beonidiRepA! A @it 00 Lsalltylhalo”
two doubl e bonds, and may be, but is not limted tq

may jpetyde, byt ip pot lnp]rt@;b@rﬂ).}orometb@)@b difjnorometberys trifluoromethoxy,

pentenyl i - pentenyl and hexenyl .
ﬂumbe@@%f@%%ﬂggf P%% unl ess st at ed ot herw se, the

term’ alkynyl |ncludes bot h straight and branched

chai n_al kyn rou The t | kKyn
In ths spgeIfEHian, ﬁwﬁ b tbersyise, Gs tern pglg B ﬁgclu%gﬁb 'ﬁwalggt and
brangl?ed clBHitn dll@en@PérolubimTth@ PerhO SLANRWT rOERRB 8 YlkenPLENBY having 2
to 6 carbon atoms ‘and one or two double bonds, and may be, but is not limited to vinyl,

allyl, propenyl, i-propenyl, butenyl, i-butenyl, crotyl, pentenyl, i-pentenyl and hexenyl.

In this specification, unless stated otherwise, the term “alkynyl” includes both straight and
branched chain alkynyl groups. The term C,-¢alkynyl having 2 to 6 carbon atoms and one
or two triple bonds, and may be, but is not limited to ethynyl, propargyl, butynyl, i-butynyl,
pentynyl, i-pentynyl and hexynyl.

In this specification unless otherwise stated the term “aryl” refers to an optionally
substituted monocyclic or bicyclic hydrocarbon ring system containing at least one
unsaturated aromatic ring. Examples and suitable values of the term “aryl” are phenyl,

naphthyl, 1,2,3,4-tetrahydronaphthyl, indyl and indenyl.
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pentynyl, i-pentynyl and hexynyl. In this
specification unless otherwise stated the term"aryl"
WO 2§08/08038® an optionally substituted nonocycl i BCDEUS2005/005216

bi cyclic hydrocarbon ring system containing at | east
one unsaturated aromatic ring. Exanples and suitable
values of the term"aryl" are phenyl, naphthyl,
1, 2,3, 4-tetrahydronapht hyl, indyl and indenyl In this

InﬂfpeCIfICatlo unle s.stated ot herw se,

cifigaton unlpss e SBOH G e 6al hfg}e@a{yit fefist fsen optionally

subsﬁfﬁm%édifcl@é opélgﬁﬁ@Lb'Lﬁsd%ﬁ%&HUﬁﬁ% §fbtent b&&aﬁﬁ@a@ MRast one
contai ning at |east one heteroat om sel ect ed

heteliontpupsaientent ingerfendently, fran of, Oor %&wpipé@ off ‘hetaroaeil daeay be, but

o) b
are 30 it 1 eyt 6T R iyt PEVE BT oy,
1m1dbi61ﬁlaéﬁicﬁém1§@>@@k@l?p hsokazo@yqalzﬁhzdlyl i 2a16hyl] oxazolonyl,

azol , i mdazo

oxazol on thlazolonyl
thlaaoiqrwh Zefrazplyh aad t@ﬁda%?pﬁﬂdqeymnb@@@éﬁl rheaaeiagolyl,

tetraﬁf(%%&%égl%g{'ﬁ! ﬁéﬂa@?@lfﬂﬁgtigﬁ%ﬁmgﬁﬁ}/ﬁ) ﬁir/dﬂlryl 1ncg>1¥1 1somd01y1
yrld(ﬁ@l WQﬂyimylppfyrlmhdnwﬂ,,1mmda20pi§&ﬂyh}dxachiypyrrd3dil thlytlzolopyrldyl

pymi»'gT geop saﬁ?%g%oxa Yﬁ{a@n%ﬂa%l%é%ﬁggéﬂ a@%purmyl

thlazolopyrlda2|nyl and purinyl. In this
speci fication, unless stated otherwi se, the term
In thissipkeifieatidn; pnless satechethervdse, fhe termaffalkykaryy “@wlmearwyl *and

“atifPyfiprkd RS vioiBRienbARe “Bordea S Bhrly PP by,

heteﬁoafy&aﬁ@eydlédmﬁtgr&fp unl ess stated otherwise, the term
het erocycl oal Kyl ™ refers to an optionally

substi tut ed, sat urated cyclic hydrocarbon ring system

In B SR B P Gl IE, 1B00 BLOIR, QLA RLAES an

eroat om erm "heterocyc i NC

optiduatly isgbstidited, isautatell dyelipitydrotardomeing systém Wﬂfed)ﬁ ofi@dy, more of
tetrahydrothlophene plperldlne pi pe

the caghoprrstmnare remlaesAvYiEnRAteTRRomy &hﬂ&mr%%é'@gﬁ:loalkﬂ” includes but
is nok ﬁhﬁégw;) QMARY rtﬁ%hyﬁﬁfﬁrs'ﬁ %et?é?l?gfcfﬂ'n%ﬁ%érﬁn pHYdiRS $iperazine,

rmnsé e"term™5 ere r|n

morpleihine, thiongprpliadine, tetralgpleoyean, kefrabpdrettiepyram.om C, N O or
S", includes aronmatic and heteroaromatic rings as well
as carbocyclic and heterocyclic rings, which may be

In th$dpeéificScbn, BAletd Mtbd otherwise the term “5- or 6-membered ring containing
atoms independently selected from C, N, O or S”, includes aromatic and heteroaromatic
rings as well as carbocyclic and heterocyclic rings, which may be saturated, partially
saturated or unsaturated. Examples of such rings may be, but are not limited to furyl,
isoxazolyl, isothiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridyl, pyrimidyl,
pyrrolyl, thiazolyl, thienyl, imidazolyl, imidazolidinyl, imidazolinyl, triazolyl,
morpholinyl, piperazinyl, piperidyl, piperidonyl, pyrazolidinyl, pyrazolinyl, pyrrolidinyl,
pyrrolinyl, tetrahydropyranyl, thiomorpholinyl, phenyl, cyclohexyl, cyclopentyl and

cyclohexenyl.

10
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saturated or unsaturated. Exanples of such rings may
be, but are not limted to furyl, isoxazolyl,
wo soshsssol yl , oxazolyl, pyrazinyl, pyrazolyl, PCT/US2005/005216
pyridazinyl, pyridyl, pyrimdyl, pyrrolyl, thiazolyl,
thienyl, imdazolyl, imdazolidinyl, imdazolinyl,
triazol yI nor phol i nyI pi perazi nyl, piperidyl
In thim qpecnﬁdamm pnleys sizted oﬁhienyiisq, t]pwliezam é‘FNR\fi’ ancbWNGRls’dlnnljald@

n tetrah t hi hoh
imir Y e PRSP GRER P i Ty A oeBELRy Of groups
1nclﬂcf"1'1'\%bﬁ 'lfrm@e@ttb ‘i’i’ﬁmddlidyﬁ %ﬁl&h?&l%?iy,q}rﬁﬁéa\ﬂk@@; atffind, €r m
" i ncl'ude i m no- oxi M- gr oups

hydroaywdmg aad aﬁ@XS’@mEhIiet uent and nmay be, or be part of,

groups including, but not limted to imnoal kyl,

i m nohydr oxy, i m noal koxy, am di ne, hydroxyam di ne and
In thelckeyihdre disiBscriphistheintasel (ees)aha ﬁ)uEWthh the sibs€ript refers,
. .integer O (zero) the group to mhicﬁ e subscrip
mduraéerséig@ the &r@ilE ag ahsentnb. theseisgy Grast banddhpdwesn the geoupsher e

. u
It SepReiob O R RS ked el e o o sings
whichi shg®'"2 ¢@ifios atomst wo ri ngs which share 2 conmon at ons.

In this specification, unl ess stated otherw se, the

term"bridge" neans a nol ecul ar fragnent, contai ning
In th?sn cOIicHRE uRfc8Fate@ bthRriAod) Ghe 1hh CBriGQMESHS alifSlecular

te atons in aring, thus formng either bi- or

fragmr:ntc yitaivingygie emrmorOptems ndradhandn whish coheecistyertenoie atoms in a

t f Formula | Formula | wherein P
ring, G S kRN BT B OB sl e T omry1 - R1 i s Bt achec

to P via a carbon atomon ring P and is selected from
t he aroup consi sting of : hydroxy, halo, nitro,

One embegdimept phths, inEotion xlags waqoalpoendﬁ eifiormeiL 6al kyl |
C2- 6al kenyl , OC2-

Co- 63 kyIC3-6cyc
eal yl, OCO-
(R"RFGO) 'OR 5/x£1
2

Formula I

al kenyl , C2-6al kynyl, OC2-6al kynyl ,
yl, OCo-6aIkyIC3-6cycIoaIkyI, Co-
?Ip CHO, (COR5, O(COR 5,

C

wherein

P is selected from aryl and heteroaryl;

R' is attached to P via a carbon atom on ring P and is selected from the group consisting of :
hydroxy, halo, nitro, C;.¢alkylhalo, OC;alkylhalo, C;.galkyl, OC,.¢alkyl, Cs.galkenyl, OC,.
calkenyl, Cyealkynyl, OC,galkynyl, Cq.galkylCs.scycloalkyl, OCy.salkylCs.¢cycloalkyl, Co.
salkylaryl, OCy.galkylaryl, CHO, (CO)R®, O(CO)R’, O(CO)OR?, O(CNR’)OR?, C;.
salkylOR®, OCy.6alkylOR’, C1.salkyl(CO)R’, OC1.salkyl(CO)R’, Co.salkylCO.R’, OC,.
6alkylCO,R®, Cg.galkylcyano, OCy.salkylcyano, Co-6alkyINR RS, OC,¢alkyINR’R®, C;.
salkyl(CO)NRR®, OC|.salkyl(CO)NRR®, Co.¢alkyINR*(CO)RS, OC,.alkyINR*(CO)RS, Co.

11
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6al kyl OR 5, OC2-6al kyl OR5, d . 6al kyl (CO) R5,
OC1- 6al kyl (CO R5, 0-6al kyl CO2R5, OC1. 6al kyl CO2R5
w@e06aB1s96 cyano, OC2. 6al kyl cyano, CO- 6al kyl NRSRBT/US2005/005216
OC2- 6al kyl NR5R6, Cl- 6al kyl (CO NR5R6,
OC1- 6al kyl (CO) NR5R6, C0- 6al kyl NR5( CO) R6,
OC2- 6al kyl NR5( CO) R6, CO 6al kyl NR5(CO) NR5R6, S
6a1kaéar@mﬁmé 6ab6SRk pcsaakym 534.4eflyl(SO)RE, OC,.salkyl(SO)R®, Co.

B Gl B Rl
6alkﬁﬂu{§w®% I@%gégéz’y Gy 69I K FSE@%QR ﬁRS%gz )
6alk§(ll§®) @ WWM@@@@)OR 0C,.

6alk%@:@n ai’ni ﬁg a'% ot or dggg‘ll?greﬁt cgrel Ienc"?%g%gg %&g ﬁndenﬂy

selecgéd)ﬂpnﬂﬁagfcﬁmiongsisﬁng%ﬂc ) et S x1 is selected from
the group consisting of : N,NR4 and CR4; X2 is selected
fromthe group consisting of: Cand N, X3 is sel ected

X! IJ & ect(hg I Brofy g%éhs?édn'g%f% NRRhdE ‘”,d O X4is

group-consi'sting o CR4, N, NR4 and
X2 1Qe1@(ﬂied Somehegtoar consstineté: @endi; consi sting of : a

ond AR4A' , NR4 . X6 is selected
X i RRHeHE O Lt G T PO Ny X7 1
x* 1§@1&@é&fﬂoﬁﬂtﬁ’é‘§&yhﬁ cgﬁs%%ﬁh RIGREN, AR‘ofnd &; and N; R i's
I ndependent | y sel ect ed rom a groug {;onsn sti n

X° ishsedrctagblitomithelgonp comsisttigl dfyd hondoC J«NRo;Qano Q)E)@d SOz;

ls(ﬁegﬁ)&i‘;—flin%éﬁi%oupé%lsﬁl hal ;)Célgha@%g A(,:; Z;lycl oal kyl ,

X i€ el dbd diybit DL 31G0p 46hdisting of SOLDN4al kyl
(SQ2) CO- 4al kyl, (I:l 4al kyl , Cl1- Jal kyl OR 5 and

C0- 4al kyl NR5R6; Qi s sel ect ed the group consi sting of

R USSRy 20 0 0 TP, e, .
salkylyymoxyxo, @NR GaNK),R Q@amlkylmm hakREa 763“11311@ O(CO)C.4alkyl, Ci.

4a1kﬁgéﬁ(§<ﬁoa? ¥, Cos alggﬁi@a)ﬁétag‘?%%@% RIS %&ikéfh%walkﬂ Cr.

Lalk{OReahl Y hakemaere! oal kyl,  OCL-4al kyl

Q is selected the group consisting of heterocycloalkyl and heteroaryl;

R? and R? are independently selected from the group consisting of: hydroxy, Co.
salkylcyano, oxo, =NR’, =NOR’, Cjalkylhalo, halo, C;.¢alkyl, Cs.scycloalkyl, Co.
salkylaryl, Cy.galkylheteroaryl, Ci.galkylcycloalkyl, Cogalkylheterocycloalkyl, OCi.4alkyl,
OCygalkylaryl, O(CO)Ci.4alkyl, (CO)OC,.4alkyl, Co.4alkyl(S)Co-salkyl, C;-4alkyl(SO)C.
salkyl, C1.4alkyl(SO2)Co.alkyl, (SO)Co.qalkyl, (SO2)Co4alkyl, C1.4alkylOR, Co.
4alkyINRR® and a 5- or 6-membered ring containing atoms independently selected from C,
N, O and S, which ring may optionally be fused with a 5- or 6-membered ring containing
atoms independently selected from the group consisting of C, N and O and wherein said

ring and said fused ring may be substituted by one or more A;

12
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OCO- 6al kyl aryl, 0(CO C M al kyl, (CO) CCl-4al kyl,
C0- 4al kyl (S) C0O- 4al kyl, C1-4al kyl (SO C0. 4al kyl,
w@2004a80386 ( SO2) CO- 4al kyl , (SO) Q0- 4al kyl PCT/US2005/005216
(SQ2) C0- 4al kyl, Cil-4al kyl OR 5, CO- 4al kyl NR5R and a 5-
or 6-nmenbered ring containing atons i ndependently
selected fromC, N, Oand S, which ring may optl onal |l y
whefetn dnys@ggatitstihargl, b heierobryirdefiresxdachded Ry REand & maygesstibstiuted
i ndependently selected fromthe group consisting of C
YOP«F%@O@;M wherein said ring and said fused ring may
Ais Q@lefﬂ:’@ $lohf e @doly cdﬁ@r‘é’uﬁ’é ofrﬁff&oge zll%k%z@w o, RRbKEL. .

het er oaryl defined” un

may
6a1k3dcwmt>; Cm%ktflﬁy sayabalkyl, khsakpl, OB, saik}sle@l@a@ﬂ@’&laﬂm&ﬁltsh@iylhalo

o9 TR i DAL GOyl L 0 o0 i,

(COSR; @gt o@p,a K,10C GA Iil‘(Kszh@K@O?ORS OC1.alkyl(CO)R’, C;.

-6al keny , 3al k 26 56
6a1kxw:@m BEER £ LRI R g BHECOINRRS, OC,.
G0 %ﬂ«@%@;@@%@%ﬁw@w@w o
om@aNRm @@xakwsmsma,, (D, GNFERO, NICR 56, 4oy NRREREL )RS, OC,.

all R b N oL %ﬁi@%‘%&%m S0’

K , ..
GO OB R . MO S 3 et 5B o
atonﬁiﬁdemn&ait]yydelﬁéteﬁ(fﬁm)}R@rmml,stmg of C,N, O and S;

Cl- 6al kyl NR5( SC2) NR5R6, OC2- 6al kyl (SC2) R5, CO-
6al kyl (SC2) R5, C0-6al kyl (SO R 5, OC2.6al kyl (SO R5 and
R’ afd R af¥ inBeERaBRIyesk1dctdad e AT [Halke], @39%&1?\?11@!%&@& gﬁ%{ Iy
\ an ;

sel ected fromthe group consisting of
R5 and R6 are independently selected from H,

. Cl- 6al, kyl ~8yghoal kyl and aryl; s mis selected
mlsfs?lg?ﬁeé)l,ﬁyofo’z?’%go?‘lﬂ nis selected from 06 1, 2, 3 or

n is deledied Bomd), ¢ eof4,0m O 1, 2, 3 or 4; and a salt or
. hydrate thereof,
p is s€lected from 0, 1, 2, 3 or 4; and

a salt or hydrate thereof.

Another embodiment the invention relates to the compounds:

4-(5-{2-[5-(3-Chloro-phenyl)-isoxazol-3-yl]-piperidin-1-yl}-4-methyl-4H [1,2,4]triazol-3-
yl)-pyridine,

3-[5-(3-Chloro-phenyl)-isoxazol-3-yl]-4-(4-methyl-5-pyridin-4-yl-4H-[ 1,2 4]triazol-3-yl)-
morpholine,

3-[5-(3-Chloro-phenyl)-isoxazol-3-yl]-4-[ 5-(4-difluoromethoxy-phenyl)-4-methyl-4H-
[1,2,4]triazol-3-yl]-morpholine,
3-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-yl]-4-(4-methyl-5-pyridin-4-yl-4H-
[1,2,4]triazol-3-y])-morpholine,

3-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-yl]-4-[ 5-(4-difluoromethoxy-phenyl)-4-methyl-
4H-[1,2,4]triazol-3-yl]-morpholine,

13
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0 Anot her enbodi nent the invention relates to the
conpounds: 4-(5-

W@ 200568038 Chl or o- phenyl ) -i soxazol - 3-yl]- rirerpPdi/ns2005/005216
1-yl}-4-methyl -4H [ 1, 2, 4] triazol -3- yl)-pyridine,
3-[5-(3-Chl oro- phenyl ) -i soxazol - 3-yl ] - 4- (4- net hyl - 5- py
ridin-4-yl -4H—[1 ,2,4]triazol -3-yl)- S norpholine,

-3 Q- SR i ot g @ dncthyr S plaih  ALde o ©

| .
1 2%1 m%Zélﬂ.j @%ﬁ?&raﬁni %]yca%xpﬁé’h%@g?(rta l(:jnll lesters Y11 - 4- (4- et

2- [3#()3!—Clﬂowphemyt) [a %{41}04&&1%01 -5-yl]-1-(4-methyl-5-pyridin-4-yl-4H-
1,2, 4 triazol -3-yl)-norpholine, 0
1,2, 4tniazol-3-Xthp@eszpieny | ) - [, 2, 4] oxadi azol - 5-yI | - 4- [ 5- ( 4-

SRR PR L i (e b o
[1 2)41]t}mké1r32y611ﬁf5&§i1ﬁ60| 5-yl]-4-(4-met hy'

rr|

3- [3E(B théid-pluwbk[1327,$]Io)<acpam~|5@d] Ad 51(4-cliflboaykihoxpphenyl)-4-methyl-
4H- Eé:%lﬂggzt%%rﬁf -BIRsEAzRRT ) cptbonylig asidigrtareyL estep | -1 - ( 4- et
B GRFTh AR e

4H- FI 2, Gﬁnamﬂlxyylj?mymﬁ n-
41tri az (;) era2|ne
1

2- [3335@:1931 ﬂhﬁml)dlpﬂafé]nya agall-59y1 1] d fddidifheirometppxy-phyrsl) 4methyl-
4- et hyl -
4H- ﬂlﬁé ﬁﬁgézoo {A:l)gy Etﬁﬁ%ﬁp%faﬁﬁng:r a)zll ne-1-carboxylic acid

t
2-[2L 2(9[(%hlpf5péhli1ﬁ$gﬁg ter%z )5_ ﬁ] -1- {5 Ij gc(ht(ljuog%%f:thoxgl)ﬂleqyl 1-4 methyl -4H
IZMﬁdeBqﬁﬁtlbm&n@henyl) 4- met hy! -
1,2,4]triazol i_perazi ne,
4- (52&[- -@c@mhwy]éh%}l;mywpf -5yl IpiRsxisén-ha)-4gugthyl-4HA B.4-riazol-3-

| yor onet hoxy- phenyl ) - 4- net hyl -
YDPX$é ’2 4] triazol - 3-yl ] - 4- et hyl - pi per azi ne,

2- [22(3L@1116?0p%ﬁﬂ?-91’-1h1%ﬂ¥i&l 52 thsr(ﬁﬂéthéwhknyl) 4-methy1 -4H-1,2,4-
di'f1 uor omet hoxy) phenyl | -
triazol-~ 3-yl]p1per1d1ne

[4-(5-{2-[2-(3-chlorophenyl)-2H-tetrazol-5-yl]|piperidin-1-yl}-4-methyl-4H-1,2 4-triazol-
3-yl)phenyl]dimethylamine,
[4-(5-{2-[2-(3-Chloro-phenyl)-2H-tetrazol-5-yl]-piperidin-1-yl } -4-methyl-4H-

[1,2,4]triazol-3-yl)-benzyl]-dimethyl-amine,
{2-[4-(5-{2-[2-(3-Chloro-phenyl)-2H-tetrazol-5-yl]-piperidin-1-yl }-4-methyl-4H-

[1,2,4]triazol-3-yl)-phenoxy]-ethyl}-dimethyl-amine,
(R)-3-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-y1]-4-(4-methyl-5-pyridin-4-yl-4H-
[1,2,4]triazol-3-yl)-morpholine,

(S) 3-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-yl]-4-(4-methyl-5-pyridin-4-yl-4H-
[1,2,4]triazol-3-yl)-morpholine,
(R)-2-[2-(3-Chlorophenyl)-2H-tetrazol-5-yl1]-1-{5-[4-(difluoromethoxy)phenyl]-4-methyl-
4H-1,2,4-triazol-3-yl} piperidine,
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1,2,4-triazol -3-yl }piperidine, 4-(5-{2-[2-(3-chloro
rhenyl)-2Htetrazol -5-yl ] piperidin-1-yl}-4-nethyl-4H1|

WO 2904408m38@zol - 3- yl ) pyridine, PCT/US2005/005216
2-[2-(3-Chl orophenyl )-2Htetrazol -5-yl]-1-[5-(4-nmethox
yphenyl)-4-nmethyl -4H-1,2,4- triazol -3-yl]piperidine,
[4-(5-{2-[2-(3-chl oropl [ enyl )-2Htetrazol -5-yl ] pi perid

(S) 21ﬁ2-|(3-3ﬂh}lc-)rxpphg1yﬂq»2H4ﬂra,zoE§4/1] ti{a44t(difluoromethoxy)phenyl]-4-methyl-

- %P | dlnet Ianlne _ _
|’o phenyl ) -2Htetrazol -5-yl ] - pi peri

(R) 2ﬂ(‘.‘i {2152YG3}-C1410P@ihBM§71;~QH' ~tetrazol-5-yl]piperidin-1-yl}-4-methyl-4H-1,2,4-
|, 2,4]triazol-3-yl)-benzyl]-di met hyl -ani i ne,
triazop-3p)RYSIAI®, [ 2- (3~ Chl or o- phenyl ) - 2H-t et r azol - 5-yI ] - pi r

(S-FiC 32 e e Y Mol ool Ay 124

triaZoRB-y3)dy3id{r®; Chl or o- phenyl )-[1, 2, 4] oxadi azol -5-yl]-4-(4
-met hyl - 5-pyri di n-4-yl -

4- [SL(% gl- -{Ef Cﬁﬁ)%-pﬁeﬁe/)}l? 1sH§’a[th9|}}l Syrrd]Rin-1 -yl}s-flgﬁy]cl_ogfo(pzxﬁ-ﬁgt-

Chl or o- , 2,74 oxadl azol

[1, 2h1§]irra5®lp§'—lyl)€bymd4n Ql-yl]fl-h'}orphohne
[1 4]1triazol n|or hol i ne
4- [Sc@){2zL -G~ @la,lomwae%fw@ﬁm@ éﬂﬂ}eyrr%lzdém-lsvlirﬂim¢th¥l54f[l4 (d

f h { hyl
11 2|4;11£-”%%r0 ARASRS %F%Hﬁ’ﬁgﬁ?’d?/ne (S) - 2- 2- ( 3- Chl or ophe
3- (50{>d s-&bhﬁéagh@&frlﬁrs}ékdzols{ﬂ bﬂn&lﬂhﬁht{ﬂ}ﬂ%&tﬂ%ﬁhQm»]inazol-

4-triazo } piperi di ne,
-yl]) @ymdm(e,'s {2-[2-(3-Chl orophenyl) 2H-tetrazo| 5-yl ] pi per

4- (5'(%' (¢ %ék@?gquf “ERKO géwﬁ]«wﬁ@mwﬁ e O%a'ﬁj Bilper

[ 2B b O bhenyl ) -1 soxazol - 591 ] - pyrrol i

3- [sﬁﬁgmz?fdt ??ﬁrgg)rpl Pﬂo&?dggarlz:bg}yl]24 (s-p_yﬁglrn;l yl ?Ige[’l ,2,4]triazol-3-yl)-
morpholine,

3-[5-(3-chlorophenyl)isoxazol-3-yl]-4-(4- cyclopropyl-5-pyridin-3-yl-4H-1,2,4-triazol-3-
yDmorpholine,

3-[5-(3-chlorophenyl)isoxazol-3-yl]-4-(4- cyclopropyl -5-pyridin-4-yl-4H-1,2 4-triazol-3-
yDmorpholine,
3-[5-(3-chlorophenyl)isoxazol-3-yl]-4-(4-methyl-5-pyridin-3-yl-4H-1,2 ,4-triazol-3-
y)morpholine,

3-[5-(3-Chloro-phenyl)-isoxazol-3-yl]-4-[ 5-(6-methoxy-pyridin-3-yl)-4-methyl-4H-
[1,2,4]triazol-3-yl]-morpholine,
3-[3-(3-chlorophenyl)-1,2,4-oxadiazol-5-yl]-4-[5-(2-methoxypyridin-4-yl)-4-methyl-4H-
1,2,4-triazol-3-ylJmorpholine,
3-[3-(3-chlorophenyl)-1,2,4-oxadiazol-5-yl]-4-[5-(2-methylpyridin-4-yl)-4-methyl-4H-
1,2,4-triazol-3-yl]Jmorpholine,
3-[3-(3-chlorophenyl)-1,2,4-oxadiazol-5-yl]-4-[5-(5-fluoropyridin-3-yl)-4-methyl-4H-
1,2,4-triazol-3-yllmorpholine,
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4-[5-(5-{2-[5-(3-Chl oro-phenyl ) -isoxazol -3-yl]-pyrrol

din-l-yl}-4-nmethyl-4H [|
w®B2004p838@zol - 3-yl ) - pyridi n-2-yl]-norphol i ne, PCT/US2005/005216

3-(5-{2-[5-(3-Chl oro-phenyl)-isoxazol -3-yl]-pyrrolidin

- 1-yl}-4-methyl -4H[ 1, 2, 4] tri azol - 3-y|)-pyridi ne,

4-(5-{2-[5-(3-Chl oro-phenyl)-isoxazol -3-yl]-pyrrolidin

3-[5 il-c%llciffﬁlﬁr%@bﬁog (@-?é) ylé—;}F 5= 0('5 nféuoropyndm— -yl)-4-methyl-4H-1,2,4-triazol-

-ylﬁr h6Badhl or o- phenyl) - [
] oxadi oazol - 3-yl ] -4-(5-pyridin-4-yl-4H[1,2, 4] tria

3-[3 @b&&mpl)enytbelr pHAedsiad@mzol-5-yl]-4-(4-methyl-5-pyridin-2 -yl 4H-1 ,2,4-triazol-3-
3-[5-(3-chl orophenyl )i soxazol - 3- yI] 4- (4-
yDmesgphrdieopy| - 5- pyri di n-3-yl -4H1, 2, 4-tri azol - 3-

4 S-Y%-H[Poig}?)% dil@-%é{lg-zl[réétﬁ%lﬂfﬁ-l 1% &?HH%%Y-'s2391?%9:7(9-'16d%pheny1)-1,2,4-

oxadla'éo@ésfyl%ﬁrﬂo}{he 4H- 1 2,4-triazol -3- yl)norpholi ne
3-[5-(3- chlorophenyl)lsoxazol 3- yll 4- (4- et hyl -

3-[3-G3- noéeghenyﬂl)i-ll 3. 8-0%adirzelZoyl-3-(dyhpiyl-pipytidine4-yl-4H-1,2 g-ytrlazol 3-
yl)mﬁﬂp&?‘%h 3Chlylo; 04p2:tn¥|yl) -isoxazol - 3-yl ] -4-[5-(6-nmet hoxy-
I I
-5 phiihbhoE ?Jgs%ze&fny%xlw W?i SRR Cle
triazé 1B P 6ipHblned - y1 ) - 4- met hyl -
1,2, 4- trlazol 3-yl]no phollne

32 33 p@.lqrgpmy@rf&éﬁ@trgzp) -Stylp4- (4—methyl -5-pyridin-3-yl-4H-1,2,4-triazol-3-
54-oxadi azpl - 5-yl ] -4-[5-(2-net hyl pyridin-4-yl)-4-nethy
yl)mpqok}gﬁ dZ triazol -3-yl]nof holine,

3-[2- Hﬂ&% f.ﬁ@*ﬂ&%&») 51y1]24 ‘Es ‘33< §£Hlﬂﬁ&bp1§n¥/1)l¢ fheligt-4b-1.b,4-

oropyr -yl)-4-met'hy
triaz@l- m-ﬂ]ma@hbhrib yI ] nmor phol i ne
i s3-[5-(3-chl orophenyl )i soxazol -3-yl]-4-[5-(5-fluoropy
ridin-3-yl)-4-nethyl-4H1,2,4-triazol -
This goxgntieayrglaéasitpgolycyclic compounds of formula 1 having a variable P. In
embodiments of the invention P is aryl. In particular embodiments of the invention P is

phenyl.
In embodiments of the invention m is 1 or 2.

In particular embodiments of the invention P is phenyl having one or two substituents R
In more particular embodiments of the invention, when there is one substituent R' the
substituent in located at the 3-position of the phenyl relative to X*. In other particular
embodiments of the invention when there are two substituents R!, the substituents are

located at the 2- and 5-positions of the phenyl, relative to X>.
In another embodiment of the invention R' is selected from the group consisting of:

hydrogen, halo, C;.salkylhalo, OC,.¢alkylhalo, Ci.galkyl, OC;_galkyl, C1-6a1kleR5, Co.
¢alkylcyano, Co-6a1ky1NR5R6. In still another embodiment of the invention R! is selected
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3-[3-(3-chloro
rhenyl)-1, 2, 4-oxadi azol -5-yl]-4-(4-nethyl -5-pyridin-2-

W@ ReodeB138@2, 4-tri azol - 3- yl ) nor phol i ne, PCT/US2005/005216
4-[5-(5-fluoropyridin-3-yl)-4-niethyl-4H1,2,4-tri azo
-3-yl]-3-[3-(3-iodophenyl)-1,2 34 -
oxadi azol - 5-yl ] norphol i ne, 3-[3-(3-1i0do rhenyl)-1,2

fromSthe graghi consistitg ¢1,]E, Me, Ovies G4, By aiddCN- 4n yet-atiithier 2, 4

-triazol-3- vyl ).nmorpholjne,

emb%éﬁpf%ft@ﬁll%{e&%‘ﬂ’émlﬁ H:,oxazol -3-yl]-4-[5-(2-methyl pyri
din-4-yl)-4-methyl-4H1,2,4- triazol-3 -
yl ] nmor phol i ne,

In ergbjdimeatsiities hitinn X Bi¢. e other emblss)diyne]mwf(the ifwm@?)sz- is C.
st aynist 1€ duviter
In pri¥ls ittidlne A bk nridids o3P least gtk RBOKTu0®, AN

uor ophenyl ) -4-nethyl -4H1,2,4- triazol-3 -
yl ] morphaoline. This invention relates to polycyclic
n

I Sthedimentiof the ingentiona3 woelectrddromNeand O | 1y
enbodi nents of the invention Pis aryl. In particular
enbodi ments of the invention P is phenyl. In

The andeotomEntier cdlateh® dompenhdoof Forsild] whergin X1 is C. Embodiments of
.particul ar ,epbodi pents .of . the ynvention P is.phen

the 1RG0 TR SRR T N R g e cop O R Gy

inve RERPAhBRRE $s Of Xt ReNiaRY WMeh ot is Wkt i bere i s one

substituent R 1 the substituent 'in | ocated at the
3-position of the phenyl relative to X2. In other

ticyl ar e I nent s. of4.he i pveation whe ere are ..
ot B SRR G, R O bRy g Fention

X! isaNt Th b6l 3-fuAhst emtpdihéritof shedfivémpneis W and X! akiNer CRY.
X2. In anot her enbodi nent of the invention R1is
sel ected fromthe group consisting of: hydrogen, halo,

I , - al , .. P
in R o S T BB B Ol SoBE i o asiong g
NR4,_5968, $@ a8t iSO,. dnatfinerer embodinmenbf te ihbention ¥&ris badectdd from the
groulgrsggfslglﬁgef(%(?fd %%@Wﬁ zﬁ{d%f Iliﬁ%tsa:é%thglgem%ddinﬁént'\é?’thecl]l\l/séntion X° is

selected from the group consisting of O and NR*.

Particular embodiments of the invention include those where the ring containing x! x2, x?
and X* are selected such that the ring formed is a tetrazole, triazole, oxadiazole, oxazole,

isoxazole, or imidazole ring. Preferably the ring is tetrazole, oxadiazole or isoxazole.
In embodiments of the invention X° is N. In further embodiments of the invention X° is
selected from O and NR*. In still further embodiments of the invention X° is selected from

CR*RY.

In particular embodiments of the invention when the ring containing X', X*, X* and X*is

tetrazole, X° is N and X° is CR’R*’. In another particular embodiment of the invention
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enmbodi nent of the invention RL is C. In enbodi nents
of the invention X7 is C. In other enbodi nents of the
WO pws08i386 X2 is C. In preferred enbodi nents oPCT/H82005/005216

invention at | east one of X2 and X7 is C. In another
enmbodi nent of the invention X3 is selected from N and
O The inventi on further reI ates to conpounds of

when:ﬂme mingavotaixireg éi nX3§2X:‘i andcX” Erblodieddims, axpdipme and isoxazole, X°

s N gltloga g%JF 4vvhere X1 isNor CR4. In a

18 ? hesr 15 e i nvention when X3 is O X4

i sN and when X3 |s N, X4 is O |In another enbodi nent

of the invention X2 is N In further enmbodi nent of

In anpther embedimienhokthe; lgvemtlonrR sﬂﬂ.dIR @reﬂmqpﬁe@nélw@@l@rtﬁé fom the

groug ‘{‘%ﬁmg qigrtéir ﬁg r@(% faﬁﬁ ?lgn Nﬁgl I's seI Iect ed

fromthe group consi sting of CR4R4 , NR4, O S, SO and

In a further enbodi nent of the jnvention X5
The Er@ﬁe@ér@anrqrbrelmétcgrqywueéﬁ of Sxmw brlawmg Qnimbgdiments of

the ngre {1811 1%]1% @ﬂfléget\k}ﬁére ‘H&eﬁ(@ gl Olfn Qi%rﬂeamﬁ'%&l%né% isSselected

ecte romth gro p consisting of O and NR4.
froml:thegromplcanmmrtg)dﬁ nents of the invention include those
ere the ri ng cont aining X1, X2, X3 andx4 are

he rlngx IS a tetrazol e,
tr| ZO:Z adl oI oxazol ¢, \so%zol e, or imdazole
refer

ri ng— abl y r| n | S telN-aNoI e, oxadi azol e or
i soxazol &2 I n embodi n’e?r? bof the invention X6 isN. In

In a fndfd heferRibRtiomAts Tithd MOehtiBHORE | hgg Xk is selected
fromOand NR4. In still further enbodi nents of the

X on X5 is selected fromCR4R4'" . In particular
er le%nts of the invention when the ring containing
X3 and X4 is tetrazole, X6 is Nand X5 is
a) CR4H4 In anot her particul ar enbodi nent of the
i nventionwhen the ring containing X1, X2, X3 and X4 is
sel ected from oxadi azol e and i soxazol e, X6 is N and
EmbiSinientsseflthcinedhtiomirohaedhddivhera RAnnd RA: aresemmmfmm thefgroup

consioiSe bPSILLED BY A0 I A el g pende Y S B S and
salkyBlst&ahky! hal o and hal o.

In still another embodiment of the invention the variable any Cy.¢alkyl, aryl, or heteroaryl
defined under R, R? and R® may be substituted by one or more substituents A. Particular
embodiments of the invention include those where A is selected from the group consisting
of: hydrogen, hydroxyl, halo, Cy.salkylcyano, Cisalkyl, -OCy.salkyl, Cigalkylhalo, OC;.
galkylhalo.

Embodiments of the invention include salt forms of the compounds of Formula I. Salts for
use in pharmaceutical compositions will be pharmaceutically acceptable salts, but other

salts may be useful in the production of the compounds of Formula I.

A suitable pharmaceutically acceptable salt of the compounds of the invention is, for
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The present invention relates to conmpounds of fornula
1 have a ring Q Enbodi nents of the invention include
w0 bwsoesosBere Q is heteroaryl. In preferred enbpdi/ms2005005216
Qis selected fromthe group consisting of: In a nore
preferred enbodi nent of the invention the ring Qis a)
N-N . Enbodi nents of the invention include those where
exaniple,an dcidadditnssellie faregamplenan inerggnisugy osgand¢ adid.y addition, a

. drogen, (! .4al kyl hal o,.. Cl-6al kyl - cl oal. kyl , .
suitsif R enRAY Bitectite Qo e Spbopds of Ui F@Right s an atkal
metad 56, BE BIkaIROeHreMktabbalt Hita sdiv@RIth afBrdaAk bagel abl e any d

.6al kyl, aryl, or heteroaryl defined under Rl, R2 and
Othergharmpceyaicglihagcepipblaisabiy a@é aeghodswd preparag these palts may be found
. o it he | o 1l .
in, SRRhPlY, R BIRRES PRl Hl Scle BB Rl 2, MRS PUBfhing Co)
199thydr ogen, hydroxyl, hal o, Co-6al kyl cyano, Cl1-eal kyl,

- OCral kyl, C1-6al kyl hal o, OC1- 6al kyl hal o. Enbodi nent s

of the invention include salt fornms of the conpounds
SomQonﬁg&[ﬂdk ?f i‘ormﬁﬁ § Eqagf‘i’{%vé' §ﬁrdl'@eﬂtli‘é§r%ﬁﬁﬁﬁ Webmelric isomeric centres

conpositions w e’ pharmaceutically acceptabl e
(E- amdlZ- ssonmeug), atdnieis wdiet wdemyodsethatsthé invention ercoprpaskes aillench

.oL EEE conpounds of Formula |I. A suitable
OPtigh AT APAEOBSTAHISE ™SSt t of the conpounds of

the invention is, forexanple, an acid-addition salt,

for exanple an inorganic or organic acid. In addition,

The mventiangiscerefsites oy e elithytormene forats of theyeampgundp ef Formula L.
conpounds of the invention is an alkali netal salt, an

al kaline earth nmetal salt or a salt with an organic
The hasstionGultaér phassnddgdiate and yoledate Ephalifehesadnsoumds of Formula 1.

nmet hods of preparing these salts may be found in, for
exanpl e, Rem ngton's Pharnaceutical Sciences (18th
j £ J}{E@% i shing Co.) 1990. Sone conpounds of
Phaﬁgé%lﬁgall ysﬁg@e chiral centres and/or geonetric
isomeric centres (E- and Z- isonmers), and it i s to be
derstood that. the inventiao asses . al

u nco such .
Accoerg to one aspect of t}‘le present 1nven?1on ere [;rspprow eda plharmaceutlcal
composition comprising as active ingredient a therapeutically effective amount of the
compound of Formula I, or salts, solvates or solvated salts thereof, in association with one

or more pharmaceutically acceptable diluent, excipients and/or inert carrier.

The composition may be in a form suitable for oral administration, for example as a tablet,
pill, syrup, powder, granule or capsule, for parenteral injection (including intravenous,
subcutaneous, intramuscular, intravascular or infusion) as a sterile solution, suspension or
emulsion, for topical administration e.g. as an ointment, patch or cream or for rectal

administration e.g. as a suppository.

In general the above compositions may be prepared in a conventional manner using one or

more conventional excipients, pharmaceutical acceptable diluents and/or inert carriers.
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optical, diastereoisoneric and geonetric isoners. The

invention also relates to any and all tautoneric forns
wo@pooslogo3sonmpounds of Fornula |. The invention PCF/URE5/005216

relates to hydrate and solvate fornms of the conpounds

of Forrmula |I. Pharmaceutical conposition According to

,%Te afp ct of the present invention there is provided

Suitable dailyAoses qfi the,rompaprsis af ifermule ki theiticgtnagnt o€ a mammal,

includB@ R5H £Rlpfrok b WU Nfuistrati

e o Cp PSR BRIl P BRI YE AR Mool odiffation

and ahwiit 8.00 htr 268 mg/ky aslyoeight hiogarevitelal admindstration e
pharmaceutically acceptable diluent, excipients and/or
inert carrier. The conposition may be in a form

The §/8icaBiB do8¢ 0Pl acAETdYr&diédt v es Witin @XAIR lrﬁ'rg%san? will depend
tablet, pill, syrup, powder, granule or capsule, for

on viue facsera sudhrjsabe irdavant irslieationgseverityarféhoiiness being treated, the

S . yad.ntramuscul a i ntravascul or .
rouEAHAARTAID: ey MR R e SHREHR S Bpricutar compound
beingmedsamimay b détephiel bedphykicianat i on e. g. as an

oi ntrment, patch or creamor for rectal adm nistration

e.g. as a suppository. In general the above
MedfQRQsSi tions nay be prepared in a conventional manner

usi ng one or nore conventional excipients,

pharmaceuti cal acceptable diluents and/or inert

carriers. Suitabl e dai doses of the conpounds of . .

It hag Gy U (i FRMPPRIAS ASFO AT @ ChARFSA SPvRel i v bikanbich

degrd oF RRAEPXAIRI QWi B inddBi Lghs
e per cl)o?al gdm nistration agﬁg‘gﬂgﬁ%ﬂé}%(?%d%{%ﬁg%g T§S§R}%f (mGluR)
subtypes Ywesprginglutthp apmpoends of dnpresett imtenton arfErexpestpd tabe useful in

e ot 3808l RAvSML b OB P P e
inhibithigy det@bdimdge Hatadd BNexciaioey hétiwalbn bPsGILRAEPRe &ﬁiﬁﬁ&nds

treated, the route of adm nistration, the age, weight
may b ised d Prsduegan isdhibigny effnet af leGhRSt ingraramalsoinsbing man.
bei ng used, and may be determ ned by a physician.
Medi cal use It has been found that the conmpounds
The mGh® Grovy Itrecdpber inckelimg mGiuRire diighl ¥kpbésed @n tHeGRntral

degree of potency and selectivity for individual
and peEPagSk eSS SETTAARGIE OFISE Bp1USP. I 1y expected that the
compounds of the invention are well suited for the treatment of mGluR5-mediated
disorders such as acute and chronic neurological and psychiatric disorders,

gastrointestinal disorders, and chronic and acute pain disorders.

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

therapy.

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

treatment of mGluR5-mediated disorders.
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subtypes. Accordingly, the conpounds of the present
i nvention are expected to be useful in the treatnent
WwW@R00so8M38¢ | ons associ ated with excitatory actiRel/USW08605216
nd uR5 and for inhibiting neuronal damage caused by
excitatory activation of nd uR5. The conpounds may be
used to produce an inhibitory effect of nd uR5 in
The mvemtidisrelaitasdd volnpopnda of Faineukad aRle@ined heteintefaps for use in

weatzit gk PRRESF Gneis Syl AT e e8] dafinson's

diseakBUnylbfropis 1&@@&%%%%&, Fﬁhtiﬁgﬁ)neﬁﬁﬁ&@ﬂ,%ig@ii?é, ilepsy,
0

i nvention are well suited for the treatnen

schizephreri, dertessiondankieipratuteanxiety, ephthalmotogiend diserdsns ich as

. neusr.ol ogi,cal _an ychihatric disorder .o
reciaYh 2 PR, rAAPrRES I Ebbict SR Bhiropai dseis supthes
tinni€lis S€Hed®tieraphhiadiicay ﬁeﬁﬂoﬁﬂhfegl poRhetpetic asmaUN andfrigeminal

Formula I, as defined hereinbefore, for use in

neurglgigy israncendencpdeasyy gasiieX a paYs R oneRplFstRicRsions sehéraphreaia and
Dowhné %&éﬁj‘%é ned herei nbefore, for use in treatnent of

nedi at ed di sorders. The invention relates to

conmpounds of Fornula |, as defined hereinbefore, for
puse in treatnent of Al zhei ner' s disea senil.e .
The B3Rt T 10 (DO PORCS BT AT aas ds3e Remrabe e fog ge in

treatMEH GtgafPlefatdPb SidtaiRS LiffaBSnitori¥iih! AEE-GPhtRic PART @forders such
m graine, epilepsy, schizophrenia, depression,

as diabpticeteyropathiasearthmitis eng rheypiatthial diedasesi by bekkspainigrost-operative

. such .as reti thies, diabetic retinopathies o .
paingd o atoEia P Dl R St S RRER LR g itery cotic,
mendthiatibh Ubigraihesmitdyat. apy i nduced neuropat hi es,

post-herpetic neuralgia and trigem nal neural gia,

tol erance, dependency, Fragile X, autism nental

, r ' .
The [ Bisl ¥ 1p SbS RN LT PL AT S YBRhBRRe, {0 e
treatimenesfisekarhead frarma)aeoxio ahd ésdhomid inpdriggahypaghycatdd t o
mgrajne, infla tory pain, neuropathic pain
card@ivgs(gpt%ﬁ@%sg%n L8PRbet i ¢ neuropathies, arthritis and
rheumat oi d di seases, |ow back pain, post-operative

pai n and pain associated with various conditions
The presénd diviegtiemrglates, alsoetndhe ere &f 4 cempound| dfFormula I as defined

hereinbefore, in the manufacture of a medicament for the treatment of mGluR Group I

receptor-mediated disorders and any disorder listed above.

One embodiment of the invention relates to the use of a compound according to Formula I

in the treatment of gastrointestinal disorders.

Another embodiment of the invention relates to the use of a compound according to
Formula I, for the manufacture of a medicament for the inhibition of transient lower
esophageal sphincter relaxations, for the treatment of GERD, for the prevention of G.I.
reflux, for the treatment regurgitation, treatment of asthma, treatment of laryngitis,

treatment of lung disease and for the management of failure to thrive.
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menstruation, mgraine and gout. The invention rel ates
to conpounds of Formula | as defined hereinbefore, for
W@ e@si080386 eat ment of stroke, head trauma, anoxPCI/ARIN05/005216

ischem c injuries, hypoglycem a, cardiovascul ar

di seases and epilepsy. The present invention relates

also to the use o f a conpound of Fornula |I as defined
herei nbefore, in the manufacture of a medi canent for

t ment tor- e

A fofgi§ STSALIER b HeIhirtiia e Péfst oE§ SBb0kid Bt e o Formula  for

the lﬁa‘ﬂw@uﬁe bf a fledich@ehiToLTHd tBdhtrhehtrPBeveatibh 6f AfRtiGhald
onmpound _according to Forrmula | in the treatnent of

gastrgag@&tlealrﬂl@édqrﬁéuclaa%fanq@@@l drsneppia (FRooRiianether afpeetf the
1nve{1 @ttﬁe a ?L‘ @{)ﬁ? @ﬁleatcggr tooifonﬁuféqrfepfﬁggnﬁﬁﬁ&rtﬁj ;Ewgr

ornu cture of "a medi canen
medichmentrfbt the trieatment ot pransiténnt oflinweble dsophaigdadms (ABS).cdueh as
consh PR EARTOBH RS, CRERapBIephS PelichEHE bowel movement
predb@LOIHAt i on, treatnment of asthma, treatnent of
laryngitis, treatnment of |ung disease and for the
managenent of failure to thrive. A further enbodi nent

stk Gl CroTbn TR ey P Y BemBRPEf s ining

atonds iS@pBRIRhtlP kel ity 86 tBE gefupf donsistingaf CIRSOr@idrg;est i nal
di sorders, such as functional dyspepsia (FD). Yet

anot her aspect of the invention is the use of a

R SPTOIASERL) Wchey BETILT LB el e,

irritable bowel syndrone (IBS), such as constipation
predom nant | BS di arrhea predom nant |BS or

mlsé‘i’lf:%t?‘ﬁg?mrﬂblb% I fiovement predoni nant | BS.
nis s@?éclfe)ﬂltfoﬁpg)ﬁé 3@36& kyl (SO R5, OC2-6al kyl (SOR 5 and
or

nmbered’ ri ng contai ning atons independently
plswédcmdtfauinﬂ,rbrﬁﬁlmﬂgmmbp consisting of C, N, O and S;

5 and are independently selected from H,
a Sal@i{}@'giﬂlgﬁfere@g- 7cycl oal kyl and aryl; mis selected from
0, 1, 2, 3 or 4;
In a further aspect of the invention there is provided pharmaceutical compositions
comprising a therapeutically effective amount of a compound of formula I and a

pharmaceutically acceptable diluent, excipients and/or inert carrier.

In yet a further aspect of the invention there is provided a pharmaceutical composition
comprising a compound of formula I for use in the treatment of mGluRS5 receptor mediated
disorders, and for use in the treatment of neurological disorders, psychiatric disorders,
gastrointestinal disorders and pain disorders.

In still a further aspect of the invention there is provided the compound of formula I for use
in therapy, especially for the treatment of mGIluRS5 receptor mediated disorders, and for the
treatment of neurological disorders, psychiatric disorders, gastrointestinal disorders and

pain disorders.
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nis selected fromO, 1, 2, 3 or 4, pis selected from
0O, 1, 2, 3 or 4, and a salt or hydrate thereof. In a
wo cwoslogmss@spect of the invention there is provPdBUS2005/005216
phar maceuti cal conpositions conprising a
t herapeutically effective amobunt of a conpound of
formula | and a pharmaceutical ly acceptabl e dil uent,
A fugheri aspesh v € thanulyention iscthe ugsaofra acompopnd yecorélrfgmtfhlenula 1 for the

man iR B ot BTGP Frtblon e B R ATE R mg sty related

condht@indldsavdll safeatif g ehting diforliére 8y Ifmmsm@ﬁ df@xu&%wws@@tr@ﬂce and
medi at ed di sor ders, and for use_ in the treatnent of

the rpslfing dhgpibnandicomenlisations assapiaincthercwi®i-sor der s,
gastroi ntestinal disorders and pain disorders. In
still a further aspect of the invention there is

In arotiey astedt dfitke avenhamitierfis prvidst drdcefsers fos thel prepdraticapyf,

especi ally r the treat nt of 5 recept
comn@@#apgﬁrlav%&r@éﬁge It igres e 1 Cheo IR thercof
Thed2&HA BHRO! h bts Q)T &ﬂgsreﬁt 1n9§ﬁﬁ%lﬁ' o8 fdsErible§ 9 BRLAY detail herein

gastroi nt t| nal sorders and pain disorders. A

belotvur t her aspect of the invention is the use of a
conmpound according to fornula | for the manufacture of
a nedi canent for the treatnent or prevention of

The ﬁﬁ@ﬁﬁdﬁalﬁﬂﬂo@ﬂ%hhﬁtﬁcﬁﬂ T RAtnEA0Hf ThiGINIR 5-B8diWRH [didsders and any
treating eating disorders by inhibition of excessive

disondgniistechibae, inrichatinet sufeting fing, obatgiskpTaseid condition, which
comﬁr?s@? lﬁ&lﬁﬂﬂt&!}f’% %ﬁﬁ? ﬁét?e‘h? Qn 5@6%'&19%50@& QQ&B@&#daosf%%ula I, as

e 1 nven ere I's provi processe

herefbefos ddfined. of conpounds of formula | and the
internmedi ates used in the preparation thereof. These
and other aspects of the present invention are

The g@s%%(%lﬁl%q fbﬁnthg ';t}%?%l%ﬁ c}g gf gllejverﬁﬁré gtle F@ﬂt%a rP-eggtt?cular disorder

I nventlon treat
will néaeﬁau%bmmjledtdeﬂemﬁlmrd‘élﬂ dostrictatdythei votedeiadniisisation

bove,. in tient. suyffering from or at risk of,
Sﬂveé%ﬁft?j?gﬁ',‘es%\ﬂ?@%%egﬁ%ri ses administering to the
patient an effective anbunt o f a conpound of Fornul a

I, as
In the context of the present specification, the term "therapy " and “treatment” includes
prevention or prophylaxis, unless there are specific indications to the contrary. The terms

"therapeutic" and "therapeutically" should be construed accordingly.
In this specification, unless stated otherwise, the term “antagonist” and “inhibitor” shall
mean a compound that by any means, partly or completely, blocks the transduction

pathway leading to the production of a response by the liganad.

The term “disorder”, unless stated otherwise, means any cornadition and disease associated

with metabotropic glutamate receptor activity.
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her ei nbef ore defined. The dose required for the
therapeutic or preventive treatnent of a particular
wale@snsisss Wi | | necessarily be varied dependi ngPpOIUB1965/005216

host treated, the route of adm nistration and the
severity of the illness being treated. In the context
of the present specification, the term"therapy" and

Non* Meditahuse " i ncl udes prevention or prophylaxis, unless
there are specific indications to the contrary. The
ternms "therapeutic" and "therapeutically” should be

In addi@itsl to Wikdr G6eGA tiitrahble meBicind) the $BAPLANDAST Rermuldl,888s or
stated ot herw se, the term "ant agoni st" and

hydrates, Hiepof.care alsp &scfﬁlh?éaahaﬁn@@}%wh@otsnatth@Qe%ﬁiwrn@&r@@d

stancfbgcﬁalé%tﬁ)él%{f 619 ?zz;%l a%td% ¥rv k?és?é:}}% rﬁs%r ﬁlre%(@ql‘égl%h %ﬁt

roduc ion a response gan
inhibitoes dsfanﬁiu!Rj'reskalediw Vity mmlabsmtcﬁy amm‘hlmhhram cats, dogsa ma‘bb1ts
ny condition and di sease %SOCIa ed with netabotroplc

mong?yat Taernd TRICE SRt A &R S\‘?F‘rtcs peuafics agenisn

addition to their use in therapeutic nedicine, the

conmpounds of Fornula |, salts or hydrates thereof, are
Methédsofyrepatatms phar macol ogical tools in the

devel opnent and standardi sation of in vitro and in

Anoﬂﬂeﬁ’@sg&&iff 1R/ S Q% ivehtidn o A&l prabdseds fof phdjRriakcempdumis of
inhibitors of mMduR related activity in | aboratory

Fornaﬂa Imilr salﬁstmﬂlydsatwh@poﬁ dysgessea lityi the prapandtmnsof thac@npmdlds in
) part pe search for new therapeutics
the Pé?f@ﬂttlg"enl%flﬁ%l es&\‘l W-he%iPat i on Anot her aspect of the
present invention provides processes for preparing
conpounds of Formula I, or salts or hydrates thereof.

Throdgse sieel116@ing iR ciitRRATIEdho&ssdstitis e6 Meaindestdod thitewhere
present invention are described herein. Throuqhout t he

appropridie whitaplel EM¢qtlpg igorpe ik be hdckwld@,e@d@ybmquegt Y terpeved from,

the VARGFLERTRYS GPo LA es oh Baee g ik Sat0kyaspgd by one
sklllécﬁﬁﬁq}{g g bF Qf%aﬁfé::b?wfﬁ?{lé OlSnveht a‘]’Bfo%ecﬁHgs 'f&t ?Qicgtp?&ectlng

manner readi | y under st ood
groups as well as examples of suitable protectmg 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 chemical manipulation can be conducted
on any intermediate or final product on the synthetic path toward the final product, in
which the possible type of transformation is limited only by inherent incompatibility of
other functionalities carried by the molecule at that stage to the conditions or reagents
employed in the transformation. Such inherent incompatibilities, and ways to circumvent
them by carrying out appropriate transformations and synthetic steps in a suitable order,
will be readily understood to the one skilled in the art of organic synthesis. Examples of
transformations are given below, and it is to be understood that the described
transformations are not limited only to the generic groups or substituents for which the

transformations are exemplified. References and descriptions on other suitable
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skilled in the art of organic synthesis. Conventional

procedures for using such protecting groups as well as
we @886 of suitabl e protecting groups are deBCT/URB®AS/005216

for exanple, in "Protective Goups in Oganic

Synthesis", T.W Geen, P.GM Wits,

Wl ey-Interscience, New York, (1999). It is also to be

nder.st ood t hat tran for a.group or .
s PR € e “GHBPROF GOt oBle SHBETPATRRT - Guide to
2|
o BB ey Fn TsTes e IVe0), Rferences
and deawtibnk o€ ofhenalitableaehotions ard dedviribad iﬂl&xﬁ)@sks diﬂ @rghiigehemistry,
of transformation is limted only by inher

for exgraplep A dusnpgd: (QT%NCQIW&IS‘[? nikar e 4th ad: é@CCf,raverléhU@yZ) o,
(44 h
Orgg SRS Bt AP 1504 oFesRioBi toBREET e eh

interh@@RMRhH Binhil grb&@uts 1%91@&"?&%}(519?&' §tEAER RY rd R hase
carrying out appropriate transformations and synthetic

chromiitygsaphy oa cslnntradyl retating plate, wdrystzﬂhsatmadahlstyllamnd et lomdd-liquid
to t he one skllledlnthei synt hesi s.
or sotidigyidexteaction. sfushowHbbs Ay e@%@%@}b £ o%e skiHgd g thegart.

The gec}' ﬁ&o#'ﬁ%ﬁﬁs&&%ﬁts a{ﬂﬁ 6LH)? a?eee?s% Ifgl%gllg. { %&%@P&H@r&' ed

gener|l

diffesdnls! ThaRfh Srdodd teM}jefd@mteh nd ‘Fa@ﬁlﬁélﬁrt&ﬁbérﬁmﬁe ‘a&hell mean, unless
exenplified. References and descripti ons o n ot her

othesibe splebidied antsfiperatitre beisvean 6 ghd 8h °Cn " Conpr ehensi ve
forrmt ons.-A.Guide. to Functi onal

The w@%g%fﬁmréﬁélfmw BleBE PIBERViSA S B FFERBFS D useployed solvent
a tenipe ﬁ?}e at BELSNE escrﬁlgg ﬁtsgffﬂagltegoo of other suitable

reactions are n text s of organic

chem stry, for exanple, "Advanced Organl c Chem stry",
AbbiMe{a6ibBas 4t h ed. MGaw H Il (1992) or, "Organic

Synt hesis", Smth, MGaw H |l (1994) Techni ques for
aq. 15Q1d¢q’ulscat| on of intermediates and final product s

for exanple, straight and reversed phase

atmé Oo%ae?ography on columm or rotating plate,
BINABCI,§Z$1§ddhﬂlﬁﬁj‘zlbbdssphd1io§>ll11I’Jbatabmhyand l'iquid-Iiquid or

solid-liquid extraction, which will be readily

Boc ﬁ@@r@f’o@ﬂowaﬁméﬂone skilled in the art. The
CDI?}%E’I @%ﬁobgﬂaumda%ylgstltuents and groups are as in

except where def| ned differently. The term
dba Ditwonylidenpgeee@her e” and "anbi ent tenperature” shall

DC e?&g\&iﬂ‘%}gﬁ‘i}?gg’g% W@?n% epeci fied, a tenperature
DCM Dichloromethane

DEA N,N-Diisopropylethylamine

DIBAL-H Diisobutylaluminum hydride
DICN,N’-Diisopropylcarbodiimide

DMAP N,N-Dimethyl-4-aminopyridine

DMF  Dimethylformamide

DMSO Dimethylsulfoxide

DPPF 1,1'-Bis(diphenylphosphino)ferrocene

EA or EtOAc Ethyl acetate
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The term "reflux" shall nean, unless otherw se stated,
in reference to an enpl oyed solvent a tenperature at
w@r008/080386 t he boiling point of naned sol vent. PCT/US2005/005216
Abbrevi ati ons aq. Aqueous atm at nosphere Bl NAP
2, 2' Bi s(di phenyl phosphi no)- 1, 1'-bi napht hyl Boc, BCC
rt-butoxycarbonyl CDIN N -Carbonyl dii mdazol e dba
EDODERENzY| i denNa6tlomehydaning)piopyiipdettytoayboddmbidalbydrodidoride
Di chl oromet hane DEA N, N-Di i sopr opyl et hyl am ne
Et L-H Di i sobutyl al uni num hydri de

Et,0P! %lgﬁy-lghelsopr opyl car bodi i m de DVAP
N, N- Di et hyl - 4- ami nopyri di ne DMF Di net hyl f or mam de

Etl ToiBoh@ienet hyl sul f oxi de DPPF
, | n5.Bi §(di phenyl phosphi no) ferrocene EA or Et OAc Et hyl
Eto%ce? % EDCI

Et;NN- [*Snétﬁ*laﬁl’iﬂbyl am no) propyl ]-N -ethyl carbodii m de
hydrochl ori de Et Ethyl Et20 Diethyl ether Etl

FmOP&M@Chane Ep-Olnaenyinethoryarpony] et hyl ani ne
h  hour(s)

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

HOBt N-Hydroxybenzotriazole

HPLC high performance liquid chromatography
LCMS HPLC mass spec
MCPBAm-chlorbenzoic acid

Me Methyl

MeCN Acetonitrile

Mellodomethane

MeMgCl methyl magnesium chloride

MeOH Methanol

min Minutes

NaOAc sodium acetate

nBunormal butyl

nBuli, n-BuLi 1-butyllithium

NCS  N-chlorosuccinimide

NMR nuclear magnetic resonance

0.n. over night

OAc  acetate

OMs  mesylate or methane sulfonate ester
OTstosylate, toluene sulfonate or 4-methylbenzene sulfonate ester
PPTS pyridinium p-toluenesulfonate

pTsOH p-toluenesulfonic acid
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Fnoc, FMOC 9- Fl uor enyl net hoxycar bonyl h hour(s) HBTU
O (Benzotriazol- 1-yl)-N,N,N , N -tetranet hyl uroni um
wheooahsases ophosphat e Het Ar Het eroaryl HOBt PCT/US2005/005216
N- Hydr oxybenzotri azol e HPLC hi gh performance |iquid
chr omat ogr aphy LCMS HPLC mass spec MCPBAr - chl or benzoi c
acid Me Methyl MeCN Acetonitrile Mellodonet hane MegCl
RT, mr,etthydoomagmpsﬂaum chloride MeOH Met hanol m n M nutes
gla sodi um acetate "Bunornmal butyl nBuLi, n-Buli
sat. §atated] | it hi um NCS N-chl or osucci ni ni de NVR nucl ear
SPEMQ%&&&X&@ ®alB- dbntdPUR s1ﬂbe9%‘él) QAc acetate OVb
| ate or methane "sul fonate ester OIstosyl ate,
TBAfoIt@@aiBltﬂaﬁmmreﬂ@Drlde met hyl benzene sul fonate ester

By, PBTS BYigiyni unp-tol uenesul fonat e

tBuOH, t-BuOH tert-butanol
TEA  Triethylamine
THF Tetrahydrofuran

Preparation of intermediates

The intermediates provided in synthetic paths given below, are useful for further
preparation of compounds of formula I. Other starting materials are either commercially
available or can be prepared via methods described in the literature. The synthetic
pathways described below are non-limiting examples of preparations that can be used.

One of skill in the art would understand other pathways might be used.
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pTsOH / >-tol uenesul fonic aci dRT5rt, r.t. room
tenperature sat. Saturated SPEsolid phase extraction
W@ aaai3gs cont ai ning silica gel) TBAF PCT/US2005/005216
tetrabutyl ammoni um fl uoride tBu, t-Bu ter -butyl
t BuOH, t-BuOH r -butanol TEA Triethyl am ne THF
Tet rahydr ofuran Preparation of internediates The
di atles provided in synthetic paths given bel ow,
Synthgsg%o 2¥4fi°"8%r further preparation of conpounds of
formula I. Other starting materials are either
comercially avail able or can be prepared via nethods

de;jtix ed inthelite &aure The synt heti ¢”pat hways

escri bed bej o I'im ty g exawmgd
'—% panat i OM?{O n-ke used. One of s |Il'f?'4 n thSlB%[h
woal d ‘'under st and ot eerat hvvaymam ghg’})
viitvVviii

used."f’:ﬁﬁt hesi s of Isoxazol es Oxidati hene
1 Al dehydes of fornul 8 vi wherein %5 is as defined t:ﬁ

formula | may h>eused in the pregardti ox=0€

i soxazol es. Conmercial |y avaHP NaCi @ dehdvato
f fornula ii wherein X5\is O S, Ql;1N—R2and NR ¢
(&Kis a protecting group orthogonal to Gl) nder go

Nprotection to yield compounds of formul a || vvherei
GlL is a protecting group ch as Boc or_¥noc using
nmet hods wel |l known in thg arjt The ehc:| mrréoetyin
compounds of fornula ing be ndce d into an
al kyl ester of formula iv ,&'such as f e@an‘pl e the
nmet hyl or ethyl ester, V\hlvgh may be tragsformed to

al dehydes of fornul a vi usi ng a mld reducing
Scheme 1

Aldehydes of formula vi wherein X° is as defined in formula I may be used in the
preparation of isoxazoles. Commercially available acid derivatives of formula ii wherein
X%is O, S, C, N-R* and N-G? (G?is a protecting group orthogonal to G') may undergo N-
protection to yield compounds of formula iii wherein G' is a protecting group such as Boc
or Fmoc using methods well known in the art. The acid moiety in compounds of formula
iii may be transformed into an alkyl ester of formula iv, such as for example the methyl or
ethyl ester, which may be transformed to aldehydes of formula vi using a mild reducing
agent such as DIBAL-H in a solvent such as toluene at low temperature, for example ~78
°C. Higher temperatures or stronger reducing agents may result in formation of the
primary alcohols of formula v, either exclusively or as a mixture witt the aldehydes of
formula vi. Other functional groups such as the primary alcohol in c ompounds of formula
v, the nitrile in compounds of formula vii and Weinreb amide moiets in compounds of
formula viii may be transformed into aldehydes of formula vi utilizirg procedures
established in the art. Additionally, acids of formula ii may be converted into nitriles of
formula vii by methods known in the art, for example by conversion of the acid to the

primary amide followed by dehydration to the nitrile.
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agent such as DIBAL-H in a solvent such as tol uene at
| ow tenperatrure, for exanple - 78 0C. Hi gher

WO 200508@Bar es or stronger reducing agents nmay PEBUB1005/005216
formation of the primary al cohols of forrmula v either
exclusively or as a mxture with the al dehydes of
formula vi. OQther functional groups such as the

rimary al cohol in conpounds of fo la v,.the nitrile
Aldef_%fdeé@ igRe B SRRV AT _tp_ogﬁaewfir fhee 5Py HeHBRY YD
i 0,.C o . [
hydr(gﬁyéaelﬁy ’elg%gsﬁ’hfggtr%flgy b?ﬂaljl%lél:’laitgﬁn g? oce urgésﬂ?{t totobim
tempBEhaE)| 1s8RED1dsdf Fhiendd & mafddipképanead Byychlathalivonaelf okiatesiof a

ii may be converted into nitriles of formula vii by
formulatik osisg kmeagani such heNaghiorosuseindmideNE Dy folowed by il Srilipelar

s oxclopd s ity e pRra BT LB e R, v Bl be B e

ora 1ﬂ§%¥%%rﬁg%%§1é%§?§dte9fbe QA8 t(?1 (%12){1-11 {Sﬁ@%eﬁ?ﬁt VWit g 4m.

a solvent suc pyridine, at a
Cherkh. SR ETIBI6U 1 68,1689 eheGsdX@zdle intaratadiatep eambubsequently be
| soxazol es of formula x may be prepared by
depragedtest torgive shbyostanskerdmmsthefls.f or mul a i x using a reagent
such as N-chlorosucci nimde (NCS), followed by
1, 3;di polar cycloaddition with the appr og;i ately
upstituted acetyffenes. wherein R ma (R1) mP or X
in;ﬁkWyQHbeum -CEPnHZ'CF'Mr be £0 erﬁed t o Wj
OHCTH B (Steven, R . & a]. _J._AmRcfiefi She. 1988; 1(]1\1, N
1089). The isqxabol & i it eFnedi at e ¥ Nan Gubsequent?y
be deprotected to gi ve ¥Vt andard nmethods. \/i
10 Sthene 2 | soxazol'®s of fornula x wherefn Ris a
maski ng group may be preggﬁ&?e'tn this manner and the
maski ng group transforne nto (RL) m P subsequent to
TsoxdzoR¥% dF Bdrhuld ROhERIMRLS @ Fhasliag cfOPTRAEDe prdpard én thfs manner and
trial kyl stannyl acetyl enes would result in a )
the maskinlzlgyowgt taamstdrmied ita £B1)er-Ruibshquent touiserazgls ringfetmatios. For

eXan}S é?%%@%?&%ﬁ@?}?lg %nglgeiftplg%:ﬂeeg tv%{})l?q:%ra ?rhzggijaﬁlygﬁ%ntypisoxazole
15 whic?%? d%’%?grg?%%bgf gl?hl Aor UHPRESiIFe Fbe cross coupling to introduce

aryl substituents by coupling to an appropriate aryl halide.

5

Synthesis of [1,2,4]-Oxadiazoles

5 1 /k/o:f)rci 5 5
X : X X
EtN, THF RN RN
o L) 00— TP
|
o G
iii

N~ N N-o N
2. )NI\‘OH 0 o/ H
R "NH, i xii
3. DMF, 135°C
20 Scheme 3

Carboxylic acids of formula iii may be used in the preparation of the corresponding 3-R
substituted [1,2,4]oxadiazoles of formula xii by activation of the acid moiety, addition of a

suitable R-substituted hydroxyamidine to form an ester, followed by cyclization to the
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Schene 3 Carboxylic acids of fornula iii may be used
in the preparation of the corresponding 3-R

wQaiwsos3es ed [, 2, 4] oxadi azol es of fornul a xi i P@YUS2005/005216
activation of the acid noiety, addition of a suitable
R-substituted hydroxyam dine to forman ester,
foll owed by cyclization to theoxadi azole. [ See

s O i, 1 B AR 1
43, an%l'%géo g, INRY C}%m 1%391979@1 9, 1T§69 [hef%% d mdcﬁ%%‘ééi ASthe

xed ‘anhydride using an a mat e such

mixedaghydrifeuisiHg emhillqu Qhlidfeirate kilcH atsascﬂmeﬂ ehkoeofoﬁnaitd; asthe
such as triethylamne in a suitable solvent such _as
presenveipf a ppsespeiaes tigthylanjnaira %mwbl%@b‘mt W@h a8 d&lFof Alternatively,

vatin cndrm be udiog in situ
other 1} | SRS pRECeaER 8 R Ry U omlo Ve, S it
activatilriof thb bcif rus1'ﬂ§-5Lljeag@h{ :ﬂlcﬁ ras E’Udloﬂtd T CRIr $HEIG S<&h or without
co-reagents such as DMAP, i'n suitabl € sol vents
the presencehufsoDbdgentsGhth EsHFEOBd) or EM}APam sa1tatderpxdvattmwcﬁ abMF,

20 to 100 _QOC. The cyclizati o, nay  be accorrpl i shed by
DCM, 1l i 0 194N at & tmpsrptus dean a0 Efy}QQj (he Tl cylipatiogy gy be

ad
won L SLIRRAEL B LT SR L SHELUES SoRlET
madlafubﬁm B% binplogtngdatAgdd hichRas IBAD, dmmtmm Bydroxy~amidines are
hydrochl oride 1n the presence of a base such as NaCH,

availaila FOBBnitmileNby @dzﬁtlom of lyeherydaminehydfackleridy dr g piresdince | ofa

base sy SR EYS 86 e “?cﬂééaefeéﬁﬂ% e P Sl s Solvent
such a ﬁlpa%l r? L gl?anf%&r)%ﬁiké .alt:\ga reé%lt’uﬁlf el\ﬁlgcﬁ% r%%{i}sgﬁuﬁe and 100

°c. convenient nethod of obtaining the free NH corrpound of
formula |I. For exanple, the commercially avail abl e
acid derivative of formula iia wherein X is N Boc may

be ortGﬁogonaI ly N-proteceéd with a protecting group Gl

such _as_for exanple Fno The resulting |nterrreq\5/ate
|||a be transformed info the corre§ in w?
[, ~ox &l agqlEs usi F? ds descrihed a :

H 0 N-protection H

fia G2?=Boc iia G'=Fmoc xiia G?= Boc
Scheme 4

Compounds of formula ii wherein X is N-G* provides a convenient method of obtaining
the free NH compound of formula I. For example, the commercially available acid
derivative of formula iia wherein X is N-Boc may be orthogonally N-protected with a
protecting group G' such as for example Fmoc. The resulting intermediate iiia may be
transformed into the corresponding [1,2,4]-oxadiazoles using methods described above.
When Fmoc is employed for one of the protecting groups, [1,2,4]-oxadiazole ring
formation methods involving a base, such as activation with chloroformate in the presence

of triethylamine or ring closure in pyridine, may effect removal of the protecting group
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When Fnoc is enployed for one of the protecting
groups, [I,2,4]-oxadiazole ring formati on net hods

WO pwsl0i38€) a base, such as activation with PCT/US2005/005216
chloroformate i n the presence of triethylam ne or
ring closure in pyridine, may effect renoval of the
protecting groupgiving xiiia directly wthout

of. .t he. . . . .
giving x(uga ézrﬁm y2visoskisaletion et e G-Rilh2loriasphiaDringarine
interMikdiatel 1 b xi b 3. DMF, 1350C Schenme 5 5-R substituted

[1,2,4] oxadi azol es of formula xiib may be prepared

fromnitriles of formula vii by effectively reversing

the subsi t uentNsb,atHCched to thes[ 1, 2, 4] —oxadi a

Nitriles of formula vii t hydrox gqug&s

deschjibed above tQ pros t® provi de~ heN t eTEdi at @~y

hydroxyagt di n@, ghd may be coe*(/erted to the

[, 2, 4]oxhd|azoﬁes”%f formula xiib using an acxlatlng

agent cdhtalnlgﬂ?th R gr oupibusi ng t he met hod™

descri bed aboV #*Conversi on of conpounds of fornula

iii to conpounds of for Synt hesi s of

Tetrazol es XV xvi Xvii g?%@en‘%é% Nitriles of fornula
5-R suibbtitoryl [be,A)eedidzoles b€ fopmepatiis nanberepined from n1tr11es of

corr espondi n% tetrazoles of formula xviii by tre

Y

formyjarvii tanefiectively reveeting thergubaitpemigattachedohe (4.2, ﬂh%depécole-

i of Rl Y I b PSR sterited ahfenp ot s
1nterHVEiateVl@‘d%nyﬁndlﬁé B8R At beRoh PERAA S Y 8,204 0§Qil£ible%Q)@ f&mula

by conventi'onal heating or microwave irradiation [S
xiib dsmg)trgacyﬁtmlgtagé’tﬁ&bntaﬁﬂﬁ@thi% Broud usife ghe @hihod d2@ibed above for

7984- 7989 or _ J. Chem 1993
conva@wqffaﬂpor@dsatf@m% 1 torcompoypds ¢fifprmaa kit r azol es

have been reported in the literature using a variety

of coupling partners. Conmpounds of fornula xvii
SynthWefi§ 6f TetFaiolesan aryl group may be prepared using for

exanpl e boronic acids of formula xv [with the B(OH) 2

noi ety], or t he

I] . M - ()

N-N N=p N
S, H H
- . Ar Xviii
vii Xiv
,OH Ar\ , Ar \}?I (OAG),
—B
Ar \OH Ar/ Ar
XV Xvi xvil
Scheme 6

Nitriles of formula vii may be used in the preparation of the corresponding tetrazoles of
formula xviii by treatment with an azide, such as NaN3; LiNj, trialkylyltinazide or
trimethylsilylazide, preferably with a catalyst such as dibutyltin oxide or ZnBr, in solvents
such as DMF, water or toluene at a temperature of 80 to 200 °C by conventional heating or
microwave irradiation [See J. Org. Chem. 2001, 7945-7950; J. Org. Chem. 2000, 7984-
7989 or J. Org. Chem. 1993, 4139-4141].
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corresponding iodoniumsalts of formula xvii [with the

| +- Ar noiety], or the corresponding triaryl bi snmuth
walraspseses [wWith the Bi (QAc) Ar2 noiety], as BPCTUSL00FQS216

agents nedi ated by transition netals [See Tetrahedron

Lett. 2002, 6221-6223; Tetrahedron Lett. 1998, 2941-

2944; Tetrahedron Lett. 1999, 21A -21]. Wth boronic

i ds 0|c iC.a un s of te and
N2 oo RS S SRR b e e AR Rl sing govariety
f
of coiffing ?%f?‘f&? A e‘%‘%ﬁ%%g“a%%f (o RIRE Wk R s AOA proup may be
prepﬂﬁd’ usihg f@f ex@ahple Yoremiopoidn osformulahxvasvitidhel B@H)ﬂnowty] or the

Pd(OAc)Z together with catal ytic amounts of
corrasper @%pgg&%naiag of fqyaylageyii [with the I'-Ar m01ety] or the corresponding

v LR LB ARNATA L 5, UGS i

transtitfil m8@ls (B the droh S EREI GOV 622 10625 TeRaHddPorPCett. \Mpkl 2041-

trlarylblsnuth di acet at es, catalytlc anounts of cupric
2944ad“etraitedrmn§letbé9@9qﬂ7éyéd48]n Wik bproaseanids, stbichiometric amounts of

Cuabapdiata ahdppiding Feradd Thigh Vlégtlsgﬁﬁl o S Blorsaethtncg DM Geoxane or
THF a?g%}h}géﬁtlﬁ?é &%R&B t&ﬁ%ec fe %00 By \?ﬁh‘?@& %hgxggt s, fhrytie

e res OTOHIC acl

amoith Bf IowRipBatids, Adhe PY i PdE0A 8Y, orpéthesSwitls bathly€s
hydr oxy tos?loxy)lodobenggﬁ% or Phl(éﬁc)ZxZTfOH in

amovits hf Gn@hecartmrglates, sush as CrdDishwaylrgeloptopiicerboxplate, and
200 5393- 53 bi t.h di t at

bidefeie gpB, SYhAR A AT SR e B”%éﬁ?a@?g%? e AT ot o

temp%ﬁ&&]alo‘?%bqgl(') @ fuid @llgb@mﬁﬁh &lice |° Cﬁ§ E%Hﬁht@ 9f cupric

girve t e triar ane

acetad indy be @niployiel én die@ﬁﬁeﬁéeeoﬂN,N,ﬁg Nl’l-teli@inditlzylggan&ﬁﬁmin a suitable
such as sodium perborate in acetic acid

solveps swtivas TGO B/jth4maingg]a temperetiss s b0 1] Iszd@}lm salippetormula
r ol oxj datjo

v RS, T Rleathe mepar Y Spat T i PY Bpument with

hypetPIRR %};ﬂﬁe QlbsfiRidiMir@mbticsYduh @8 hiy %8k {1eBsbxy)iodobenzene or

PhI(OAc),x2TfOH, in dichloromethane or the like [See Tetrahedron Lett. 2000, 5393-

5396]. Triarylbismuth diacetates may be prepared from aryl magnesium bromides with
bismuth trichloride in a suitable solvent such as refluxing THF to give the
triarylbismuthane, which is then oxidized to the diacetate using an oxidizing agent such as
sodium perborate in acetic acid [Synth. Commun. 1996, 4569-75].

Synthesis of [1,2,3]triazoles
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the acid noiety, reaction with diazonethane to form an

i nt ermedi at e al pha-di azoketone, and trapping with an
w@edod/osnseh as acetic acid to form an al pha- acepgl/asmds/005216

ket one internedi ate, which can be converted to

conpounds of formula xix by hydrolysis and oxi dati on.

[ See Bioorg. Med. Chem 2002, 10, 2199- 2206]

Ket oal dehydes1 6‘909%%&'” a xix wll react

aryl hydr, fth i n aceticxaci dnand er at lzo
to H2 j) o es Jof™ f Al a
may u de Ngo otynybmlys&tl on’i presence of H@ﬁbp}ér (rn)

sul fate® n adue®ae" mi xt ur &s Cdf for exanpl e gli oxane or
THF ati-20to 120 0C to formxkl, 2, 3]tri azol es #f
formula xxi. [See J. Med. Chem 1978 21, 1254-60 and
J. Org Chem 1948, 13, 807-1 XCorrpounds of f | a
xxi may be depr ot e@t’%?al as/?apﬁve to yield tb%jf ndary
anmi nes of formula Xxir. thdsis of QRN N
Am no-Tri azol es xxiii xxp Nxx® xxvi Sche é“Th
deprotected am nes of f ot mul a Xi, Xiii, xViii and xxil
may be subjected to a sequewée of thiourea fordmtion,
met hyl ati on andtriazol\%ﬁé tion to deliver
conmpounds of fornula | Y8fn the Qring is a
Ketoaldeh R0 & (A R} Rl P, o R O ition of

the aciBhbicgs redotibs hétll dibhethane/t fogmfaarinexasdihte afphanliazoketone,
I sothi ocyanate, R2SCN, or 1, 1-thiocarbonyl-diim dazole
and trappmwﬂtb Gl geldcselclumwamd ko formainadpha-anstiiated ketone

interniFgiala arpistyGih Eeaped an o Eompins of Gutda R At sisand

oxidatréH. " S@gB?dHr "ﬁ’[e@%l‘%ﬁ‘t Zeéfﬂban@rQﬁ%t}h&oﬁlH&BHE?@f formula xix

I nt er medi at s can be perforired using an al kylatring
will r@gemtb agﬂlqrdrazmhslmtﬂmraeetwacncbduhwmtana—ZOrto d2806Cve firm bis-
such as DMF, acetone, CH2O 2, at roaomtenperature or

hydragqney gf @ymv@reﬁ@ e raay weggw“émilﬁélqndn ﬂgeommee ebeapper (1)
st s it s Breb ot Ay A E BB 20 % o
[1,2,3 MRt lesTHRAula 3&95{8%233 Me7d4 chﬂl6l978CQ|I'pP2-53:d60 Ad f. orgehem.

XxXv may react wth an acyl hydrazine or with hydrazine
1948,13) 30wkl Oymanumds wif &irivmdp xeg emty teadeprotected as above to yield the

secondary amines of formula xxii.

Synthesis of Q Ring: Amino-Triazoles

xxiii XXiv XXV XXVi

Scheme 8
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forman internedi ate which may be cyclized to the

3-am notriazoles of fornmula xxvi by heating at 50 to
WQO@5080386 a suitable sol vent such as pyridi ne PCT/DMB05/005216

I5 G her Functional Goup transformati ons xXxvii XXvii

Schene 9 20 It is to be understood that when

addi tional functional groups are present in conpounds

f formyla.l or..an recursor., those functional,.groups
The egrolssd amingaf RBIREF S e A ISBBER TR 1gp Sedbience
of {426 8BS ARAIN BRI SEhERl 6Bk upAL o s
I whEin g @iihgis d thiagclapavhdd tothe hewisudeprotested sexvaddrabintne.
fromthe orthogonally protected bisamne xiiia

Thioyeags of Famulgyesie arerayailahie baeavsl! esiatiisherbngihadyusing foy example

o S L B P A
solvA LN fNakihinol Athalol SttPE ik e hIeRPdraf¥dbdifbdd dofl @iperature

In the schenes” may be present as described in formula
and 10(pt@\aind aregypicallyntariédowrat 60 Wt Alkyiatioreefche himurea intermediates

O N NN AT R
such%'%%&%? gﬁ?@&fﬁ mrf:)c;a}ltl Fernq%g%tﬁ{/eﬁosf eﬁ&a[eﬁ%erﬁﬁe‘?%e@% %Pve the

isottftoteaTBE foyh Il @BV heh mbieddMiaing iFédiyloyed, the product may be isolated
4- ( 2- di met hyl am no- et hoxy) - benzoat e

as the-hpidradedige salt [SoerByitiCorumumil@98,A% 7hirdfelz iGepounds of formula
XXV gl:a Zr?ar%a ngti}%ltagﬁ any%@hg&§yiﬁy%ﬁo I}I&' Cﬁ, %il:ogrgg %}g taggclz)qgting agent to
oy} e B R RE TP Y B AT, HEEgingtpgieg o formula i by

heatidghdy 90 @x 300t 2 pii@bleisdiveat Juck as p@idihe or BMHE
tert-butyl ester

Other Functional Group transformations

& N e
N R
O T ) NN
N=g N N~g N HCOOH, HCHO f‘Lo "
= N= NaBH,CN, MeOH Y
r'\I/ N—R? (< N-R® l'\l—/ 2
N R N N—-R

5

Xxvii xxviii

Nx
| e X

[M]

”
xix

Scheme 9
It is to be understood that when additional functional groups are present in compounds of
formula I or any precursor, those functional groups may be employed to introduce other
substituents or functional groups by methods established in the art when there are no other
incompatible reactive sites. For example, in compounds of formula xxvii available from
the orthogonally protected bisamine xiiia described above, the secondary amine obtained

by deprotection of G* may undergo alkylation or reductive amination to generate a tertiary
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Mor phol i ne- 3, 4-di carboxylic acid 4-tert-butyl ester
Pi perazine-1,2,4-tricarboxylic acid 4-tert-butyl ester
WO 2¢03B@BBaor en- 9-yl net hyl ) ester PCT/US2005/005216
2- Fornyl - pi peri dine-1-carboxylic acid tert-butyl ester
Mor phol i ne- 3, 4-di carboxylic acid 4-tert-butyl ester
3 nmet hyl est er 3-Fornyl - norphol i ne-4-carboxylic acid

am1rl1 ?ﬁ fogrﬁil |XD§ Ségéltlonaﬁ%'a OftieP Slﬁ)gtrltlugllltg %ot expﬁc&?rxc%awn in ‘&w schemes
may%e@rébeﬁ?ﬁsr @e%&llbe'a i¥ FornRiIPBplotidRtes Ao mbdrReentt vattARE Feactions

tert-butyl ester
desc2ibetgbov@xy caisad byredit yuihstipiepssr | di ne- | - car boxylic acid
tert-butyl ester
3- (Hydr oxyi m no- net hyl ) - nor phol i ne- 4-car boxylic acid
tert-butyl ester

The %n\[egflglg Hle? lfe?at@{]ﬁ)nt}{% }ql o%\g%(égo?npo?ﬁnﬁg hoRLPE: il%le WSed as®af

acrd
1nte13ne{cﬁatés'3mahé preparptieinyf donh;icﬁm&i@ﬂ fomylk ]l nor phol i ne- 4- car
boxylic acid tert-butyl ester

Metﬁyl[ﬁa{n}’bt@iglﬁ ngnf%g{é'ﬁlélaﬂzc{a@e 2, 4] oxadi azol - 5-yl ] - nor phol i

car oxy tert-butyl ester

Ethy3 4L @-didreHylaminotiRry)-beddoate, 4] oxadi azol - 5-yl ] - pi per azi
ne-| -carboxylic acid tert-butyl

4- D@gqﬂ@ylgmp@n(e@%%@mc pHéhydpzidet t et r azol - 5-yl | - pi peri di

b id tert. te
4- (2931[%‘3‘[1%3? o)‘()yert o’ﬁ'ﬁ%ﬁwcﬁl‘?%‘%gg%?ldgsyl ] - pi peridi ne
—Dﬁl&ﬁsﬂ&h&ﬂ-@é&oﬁ%i@fﬁyﬂra{ﬁ&xaz°| 3-yl]-morpholine
3-[3-(3-Chl oro-phenyl”)-[1,
Tr1s§3]od’xk&d4phmqﬂ)—51smlu}hanmr phol | ne

- Chl or o- phenyl ) - 2Ht et r azol - 5-yl ] - pi peri di ne
Tﬂsi—”tc‘\]}lo(r%-l’%‘l%}‘h‘s’@ﬁ@‘WF Silaic%té‘i@azol 3-yl]-piperidine-I-car

'Hg&ﬁg&r%t%&ﬁﬁgg%d%% E%Cf} ?fs?%%& (tﬁrt']éut?; ﬁSterrl i or phol i ne-4-ca
Morglaahtwmal@%d% yITB héid laagittityl ester

[ 3- (3 Chl or o- phenyl ) -[ I, Z, 4] oxadi azol - 5-yl ] - nor phol i
Pipemazine- b,éﬂbwhmboxy:hmcmm-hyﬂyhmtdd -(9H-fluoren-9-ylmethyl) ester

'For?g'ﬁ}’ﬁ’ﬁ?ﬂghnlﬁ%‘?argox)}’ﬂlf aﬁldﬁéﬁtﬁi}iyﬁ Rf'¥car barmyl pi per azi ne-
Moré@?lgri%(%:@gc%ag?oﬁ g g‘ﬁgﬁ;‘%‘ﬁﬁfﬁ%%?tgg% e telbl peridi ne-| -
3-Famiybaidiplvlide AcatbdiBlib ytidritr@butyl ester
2-Cyano-piperidine-1-carboxylic acid tert-butyl ester
2-(1H-Tetrazol-5-yl)-piperidine-1-carboxylic acid tert-butyl ester
2-(Hydroxyimino-methyl)-piperidine-1-carboxylic acid tert-butyl ester
3-(Hydroxyimino-methyl)-morpholine-4-carboxylic acid tert-butyl ester
2-[5-(3-Chloro-phenyl)-isoxazol-3-yl]-piperidine-1-carboxylic acid tert-butyl ester
3-[5-(3-chloro-phenyl)-isoxazol-3-yl]-morpholine-4-carboxylic acid tert-butyl ester
3-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-yl]-morpholine-4-carboxylic acid tert-butyl
ester

3-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-yl]-piperazine-1-carboxylic acid tert-butyl ester
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30

2-[5-(3-Chl oro- phenyl ) -i soxazol - 3-yl ] - N-net hyl - pi perid
i ne- 1-carboxi m dothioic acid nethyl ester
W@2(05408B8¢hl or o- phenyl ) -i soxazol - 3 PCT/US2005/005216
-yl ]-N-met hyl - mor phol i ne- 4- car boxi m dot hi oi ¢ aci d
met hyl ester 3-[3-(3-Chloro-phenyl)-
[1, 2, 4] oxadi azol - 5-yl ] - et hyl nof
hal i,ne- 4- car. i m dot hi qj ¢. aci,d t hyl ester
223 TR Bt e Ter o T8 agfeenbprrd et
2-[5L (30 RBro Byl S st aNd -y BESYdlre Pi per azi ne-1
-carboxylic acid tert-butyl ester
3-[ 523} ChloR-flkengl) dsqaeelyd-yH 2hbrpkélirez ol - 5- yl ]
i peridine- 1-carboxim dothioic acid nethyl

- N net hyl -
3-[3eidrhiomcaliegy By L 2oradivanlsol-wprmhoRew be i |1 ustr at ed

b f ol | o -l 4 njti. ng. les. Ge I
2 e e A B P conmer o a1y
2-[sa§@;laa‘: 18R)-$heit]) 8Ixab GIL3 -G8 S BR- 1-Barbb@iidit bl MethRamilide

1H and 13 spectra were recorded either on Bruker
3-[53@eChigraditeny DRKRE0l63-y Namdrpholing 6B carpethidio awd erethylamide

ti t , .400,, 400 , 1H NVR . | X
385t ey 1S Aok Yieorbe i toadoiveisecid ysiaylamide
C . .

R AREE 1 2 BBl SR B B amon -pigerasine- 1
carboRylig &ad testbiftylseskie i n ppmon the delta-scale, and the

fine splittilgg2 of the signals as appearing in the

2-[2r(@(hlaronphenyy-2HstetigrdtS-yihpipsridineohdarbpihigie acid anethylamide
let, t: triplet,, g..quarntet, m.. rmutiple:). C e
25ty Stocalienyy gty N GaneBigp s B dethisisacia
methylebeyed by mass spectra detections, were recorded on
d Waters LCMS consisting of an Alliance 2795 (LC) and
3-[Sa(3AChlsionglleayiHistn ol - gl | MasrtlsDacdrplastRicet-carbdmid@sBioic acid
spectroneter was equi pped with an el ectrospray ion
methyd gpte operated in a positive and/or negative ion

s LR L RIS i L SRo i s
methyl®BePf 0.8 s. To
3-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-y1]-4-(methylimino-methylsulfanyl-methyl)-
piperazine-1-carboxylic acid tert-butyl ester
2-[2-(3-Chloro-phenyl)-2H-tetrazol-5-y1]-N-methyl-piperidine-1-carboximidothioic acid

methyl ester

Examples

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
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the colum, X-Terra M5, Waters, C8, 2.1 x 50mm 3.5

mm was applied a linear gradient from5 %to 100%
w@e@sosi3Bei l e i nl O nM amoni um acetate (aqg.), PCT/UR2005/005216

0.1% TFA (ag.). Preparative reversed phase

chromat ography was run on a G |son autopreparative

HPLC with a diode array detector using an XTerra M

wnleSh R S PO Ak b omoB SR el o ran é’l?”m%ﬁegéqltarscale and
the %r?eg%gi r%ggg"tﬁé‘m%\n@ﬂ%ff &)i)?ﬁffhrg Pglglééz;ﬂ:& sig ﬁgi’é'tegr scg?&aﬁ%mglet

d: dewsbletgt: aipl€, fepaast h: Adddleghr omat ot ron. Purification
of products were al so done by flash chronatography in
Analiticpldg lipg ligeid c@rca@@ogr@pma@tlonmfoﬁpmd by ngpEspagba detections,

wer a0 o8 4 WL ST Byiima 28 ARG 2R €7 R st
quacﬁgf!élé }ha§§ YLUCEABkCL ARk O c‘chlrn@ﬁi:k @Ja‘s Qﬁuiﬁf)edzﬂ'ég a%!l?ectrospray

ersonal "Chem stry AB, Uppsal a,
ion sl\zhatd@dpetht&ﬂ mmlﬂmyitmmand)’t:rendrg\ﬁtwémmmalee Th{é id]lyslpray voltage was £3

(bronmonet hyl ) benzoat e (4 58 nmol ?
kV %dtthe H85% PR PRI IR RS aS §1;0nmp/z 20% 79% 2)sqan thFDf(QBS)S To

the ol TARTN WG 5o N ari P e el G i

fromeo8to m@% goetdnieileh 1 0tV afirGHium BOSaRI(ERNIdE ih B €4 TMS(aq ).
dried with MgSO4 and concentrated in vacuo to give

Prepaiative reversed phabe (chradptogisplpaives waldnanGdsdn. autdpréfdative HPLC
: 3), d.(ppm:.8.0 OH). 7.40 (d, 2H), 3.92 (s,
it iodsbny (RiG hsingoga 5t o 1S Cos pdadmrmy B ascigms

Punﬂ eﬁc%gcﬂg hE%dﬁ?gg{ﬂP \x%% g&gé[r}negéﬁilgﬁhﬁg El&lgé g% / Lygsum t(Jl\{lerck 60

PF-2523- v(iltﬂ wlaumtsmﬁh)tteﬂ coaéhylhansheds, Wyigh esdihgNdyde of ﬂOZ Or 4 mm
0.28 nol) and K2CO8 (100 g, 0.724 nol) n DMF. The

usingrp liCuR eseareh 7&%1" ehromtcm@ Daifietion off proaindts M‘malp@ domgiby flash

chromattograp%y in 31 ioa-1i ?lng ass odl 1r11(1?1(rjl§J 8; inp tlg)étP tu es pre—ﬁlled with silica

gel.
Microwave heating was performed in a Smith Synthesizer Single-mode microwave cavity
producing continuous irradiation at 2450 MHz (Personal Chemistry AB, Uppsala,

Sweden).

Example 1

Methyl 4-dimethylaminomethyl-benzoate

Methyl 4-(bromomethyl)benzoate (4.58 g, 20 mmol) was mixed with 45% dimethylamine
(5.57 mL, 2.5 mmol) in THF (50 mL) at room temperature for 30 min. The mixture was
concentrated in vacuo and the residue was diluted with water and extracted with ether. The
organic layer was dried with MgSO4 and concentrated in vacuo to give the title compound
(4.0g) as pale yellow oil. "HNMR (CDCl3), & (ppm): 8.01 (d, 2H), 7.40 (d, 2H), 3.92 (s,
3H), 3.48 (s, 2H) and 2.26 (s, 6H).
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into ethyl acetate. The ethyl acetate |ayer was washed
wWith brine and the product was acidified wwth IN HC
W@ 1®6/08d386 and t he ethyl acetate |ayer was di sceeTi®s2005/005216
The aci dified aqueous |ayer was washed wi th ethyl
acetate, then basified with 2M sodi um carbonate (100
m.) and the product was extracted into ethyl acetate
again. This organic |ayer was washed with brine, dried
with MpSH4, filtered and concentrated to give the
Exampld2 e compound (12.6 g, 53% as a sticky pale
yell owbrown oil. 1H NVMR (CDO 3), d (ppm: 8.01 (d,
Ethyl 32 -difhetliyl{ilind2éthpxy)db&Gogre, 2H), 4.13 (t, 2H), 2.76

t, 2H), 2.36 (s, 6 an%1.39_(t,,3 . Exan%)le?;
Ethyl gi-.l@é%vrw%ﬂ%éﬁé %»ia)-l mehwsanixes avith/dreharensthybrdiethyl-
amin SRR ) B37 AN BIRCRR Cude o R0 BN e mivr

was hé@ddanab °@tfoBHh Ofadaued phribd intdl o8-t A eh¥B®duct was extracted
concentrated in vacuo and the residue was triturated

into ethjy 4eetateh ekheteghyjiavetate Rayer wab avasimadpuith trif@arBige pBrlugtiyas
acidiféﬁbv{‘}th%g@ i 0'2%;) i tgg'v@t}é{?ﬁ%%t? ?e?&rjeggyay% %%%d?' {Raschified
saveol® e P ROR Pl Ay HATDRS Tt ity 2M s ggbonate 100

mL) afll el prdducRweé exttdeyddafionsdhyl taberte aghiain Zoa ﬁ%ﬁrﬂi@ ldyeBwadwashed
) n.m)I(?' was nm xed with hydrazine hydride n&z .5 g, 0.5
with biige,)dried vatHigs 04 iltergrbarizonaenirateskiioeivef the sike oqmpoinghil 2.6 g,
53%) £ s PRkl b EoTE mouda V8 G oS Tdpafih 895 o
' , i Rip2 (S,
). Yo @y 3 B (DA b2 (5
(t, 2H), 2.61 (t, 2H) and 2.20 (s, 6H).Exanple 5

4-Di f 1 uor onet hoxy- benzoi ¢ acid hydrazide HOBt (2.2 g,
Exampe 3 nmpl) and EDCl (3.1 g, 15.9 mmol) were added to

. 4-difl { b ' [ 2.5 g, 13.3 [) i
4'Dlm§$@1%?r@$€qqul?%ﬁﬂfnazco‘i ﬁ¥‘§"§"ﬁ# e(errper gt ure. Amn;r) t :/vcr)]

Methyl 4-dimethylaminomethyl-benzoate (4.0 g, 20 mmol) was mixed with hydrazine

hydrate (9.7 ml, 200 mmol) in methanol at 80 °C overnight. The mixture was concentrated
in vacuo and the residue was triturated with ether to give the title compound (3.37g,
84.2%) as a white solid. "H NMR (DMSO-de), 8 (ppm): 9.75 (w, 1H), 7.76 (d, 2H), 7.35
(d, 2H), 4.50 (w, 2H), 3.41 (s, 2H) and 2.13 (s, 6H).

Example 4

4-(2-Dimethylamino-ethoxy)-benzoic acid hydrazide

Ethyl 4-(2-dimethylamino-ethoxy)-benzoate (12.6 g, 53 mmol) was mixed with hydrazine
hydride (26.5 g, 0.5 mol) in ethanol at 100 °C in a sealed flask overnight. The mixture was
concentrated and triturated with ether to give the title compound (9.83g, 82.9%) as a pale
yellow solid. "H NMR (DMSO-dg), & (ppm): 9.62 (s, 1H), 7.77 (d, 2H), 6.97 (d, 2H ), 4.45
(b, 2H), 4.08 (t, 2H), 2.61 (t, 2H) and 2.20 (s, 6H).
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30

hours, a solution of hydrazi ne nonohydrate (0.493 ni,
10.2 mmol ) and cycl ohexane (0.33 nL) in acetonitrile
W@ 2008/084386 was added drop-w se at QOC. After stPCTUROH005216
roomtenperature for 2 hours, the solvent was renoved
in vacuo and the residue was diluted with ethyl
acetate, washed saturated sodi um bi carbonate (4
times), dried over sodiumsulfate, filtered and
concentrated to afford the title compound (2.12 g 79%
it solid). 1HNVR (DVSO) d (ppm: 9.80 (bs, IH),
Exa%%eg( 2H), 7.34 (t, IH, 7.23 (m 2H), 4.50 (bs,
4-Difttdronethogl-berzoi scid Bydhdzddeo- phenyl ) - i odoni um
tetrafl uoroborate_ Bi s(acet){l oxy) (3-chl or ophenyl

HOBt(32igo §2Ranmal apd EP4T 43 15 19 mippB e a@eﬁ%éyrﬁiﬁﬁ%rﬁwhoxy-

P. ; | SKi . .nt hesi s ..l 2 - .
e 2E e g BT Ay e g
hour§, 2 seRitFSARIf Pzé‘ﬁging'ﬁﬁbﬁelﬁ@(@.a9g mI3-19.2WRiol) 4nd clyclo_hexane (0.33

di chl oromet hane (50 ni) at 0 OC was added ‘a solution
mL) of adeicntaidetsy) oby a3 addddodroptvaseydt 0°C| ASterr stilaing af toon8 g,
B Bk P Tl e s ST e it
With%g‘gl g&ttéfg %ﬁsﬁe@%&r@{éﬁ st cér%)na% gl' tlrillgsg &?éd) ov¥®Sodium

adde (o an

and the reaction mxture was Sstirr or

sulfafg) fillteredQuE @EndeRtrateddd effordnBe 8ild EARBHREAIMRID g, 79%, white solid).
di chl oronmet hane. The organic | ayer was concentrated to

'H NQVIR.4DMS) 3 thpros 9 80 &bs, Whi).Ch88as, 2H), 7.6 4t dBDuT-2 (m, 2H), 4.50
ethyl ether to give the title conpound (off-white
(bs,28)id; 1.70 g, 78%. 1H NMR (CDA 3), d (ppm): 8.02 (m
4H), 7.58 (dm 2H), 7.4 (t, 2H). Exanple 7 Copper(I1)
2- phenyl cycl opr opanecar boxyat e Sodi um hydr oxi de (0. 81
ExampleZ®. 25 mol ) in water (10 nL) was added to 2-
) &_enyl cycl o?r.opan.ecar boxyate (32.4 g, 20 nmol) and the
Bis-@-chlenoephenylsiodpnizen tetrafluorpkayatd d conpl etel y

N M TN TN G
SlculF‘%i%iZe(lté.il,J glﬁxtltg’t@sgs $39¢; 18d1721-123), TeRMrtdRiRtEoH-Morophenylboronic
acid 0.821g (5.25 mmol) and BF;'Et;0 (0.78 g, 5.5 mmol) in dichloromethane (50 mL) at 0
°C was added a solution of bis(acetyloxy)(3-chlorophenyl)-A-3-iodane (1.78 g, 5 mmol) in
dichloromethane (50 mL) under argon, and the reaction mixture was stirred for 1.5 hours at
0 °C. Saturated aqueous NHyBF, (10.5 g, 100 mol) was added and the reaction mixture was
stirred for an hour, poured into water and extracted with dichloromethane. The organic

layer was concentrated to give a solid residue, which was triturated with diethyl ether to

give the title compound (off-white solid, 1.70 g, 78%). 'H NMR (CDCls), 8 (ppm): 8.02
(m, 4H), 7.58 (dm, 2H), 7.4 (t, 2H).

Example 7
Copper(Il) 2-phenylcyclopropanecarboxyate

Sodium hydroxide (0.81 g, 20.25 mmol) in water (10 mL) was added to 2-

phenylcyclopropanecarboxyate (32.4 g, 20 mmol) and the mixture was stirred until the
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was collected by filtration, dried under vacuum and
used wi thout further purification. Exanple 8
wo 204¢a808¢/ et hyl - pi peri di ne-| -carboxylic aci d PCT/US2005/005216
tert-butyl ester Di-tert-bvLty\dicarbonate (8.3 g,
38.2 mmol ) was added to a stirred solution of
pi peri di nenethanol (4.0g, 37.4 mol) in CH2A 2 (50 nl)
solid comepléthladiysolved. ML solBdnmiwbrondd sulfeled2.4Fael Orolyia wedey was

stirred.at _room erat ur v ern . ctlQn oy
sddedh iR, T ERR e b BT b R by prsg
was coitedyailatish, diibe uadieatfnphabgsedaritiont fithieepurifidation.

di chl oronmet hane (3X30 nL). The conbi ned organi c phase

was washed with water (30 nL) and brine (30 niL), dried

(sodiumsulfate), filtered and concentrated in-vacuo
Examip® §i ve the crude product which was triturated with

exane to afford the title conmpound as white solid

2-Hydroxpmgthyb-pigeridinerdpiazbexylic apidofer tabuty] astelk car boxyl i c
DG b ¥ SR Rl gL RS
pipeERE DAL By 928 A EGRSE i o PO . 5
mmolrivhs adiddViBlicemixtid@ was)stiaed BiGoohhtemperatiré bngniyhkt Reations

. stirred at roomtenperature for 24 h, diluted with
mixtuigaves dijusel with Cihehesnd the agueoty phaseiwes sspardedhehg apasous

S R S e M
i FRIONANPalt 2B (3 L) ' ktePhiRBE
WaShe\%avgmv\ggtﬁed VVIP avvat er Gggo Lr%LJ)ﬁ?eCE@?%e (Séﬁﬁﬁmdri ed
concefisateld imvaub tapwp thd ¢crudepredud whidoweetritvateddvitinhexaoe o afford
.toisolate the desjred product as white solid (1.98 g,
the titlppmpoypd apmhitecssdidf.8 & 6¢pdn) : 4.46 (m 2H), 3.80 (m
3H), 3.53 (m IH), 3.31 (m IH, 1.48 (d, 9H) . Exanple
10 Piperazine-l,2,4-tricarboxylic acid 4-tert-butyl
Exa @r |-(9Hfluoren-9-ylnethyl) esterA solution of
-fluorenyl nethyl chloroformate (2.72 g, 10.5 mmol) in
MorpholnetB dxdinarbokglierndid 4-tert-butyl ester

Di-tert-butyl dicarbonate (3.33 g, 15.3 mmol) was added to a solution of morpholine-3-

carboxylic acid (1.7 g, 10.2 mmol), potassium carbonate (7.04 g, 51 mmol) in acetone (5
mL) and water (10 mL) at 0°C. The resulting mixture was stirred at room temperature for
24 h, diluted with water (50 mL) and extracted with diethyl ether (2X50 mL). The aqueous
phase was treated with hydrochloric acid (2M aqueous, 100 mL), extracted with
dichloromethane (2X50 mL). The combined organic phase was washed with water (50
mL), brine (50 mL), dried (sodium sulfate), filtered and concentrated in-vacuo to isolate
the desired product as white solid (1.98 g, 84%). 'HNMR (CDCl3), & (ppm): 4.46 (m,
2H), 3.80 (m, 3H), 3.53 (m, 1H), 3.31 (m, 1H), 1.48 (d, 9H).

Example 10
Piperazine-1,2,4-tricarboxylic acid 4-tert-butyl ester 1-(9H-fluoren-9-ylmethyl) ester
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was added drop-wi se to a solution of
pi perazine-1, 3-di carboxylic acid 1-tert-butyl ester

W@ 200808386 9. 6 Mol ) and N, -diisopropyl et hyl amP@EUS2002005216
m., 23.9 nmmol) in water (9.5 nL) in an ice-bath. After
stirring overnight at roomtenperature, the reaction
m xture was diluted with water and extracted with

A sojhiog e frbay sty hpran gﬁgizeg AR D ingfdwere (19 mL)
was %13‘%1 . er %se aesrolutgh'o?g rp%}c%%% géb%(lyﬁf? dLidgHl H‘u?}Il Qster

concentr perazine-
Q. 2(1 g, émrhdsll) Qfﬁi’db@ Wﬂilsbp%ﬁytbﬂﬁflﬁrﬁi’rfe-(b th{L X339 8imol) in water (9.5
-(9H-fl uoren- 9- yl methyl) ester (4.3 ). Exanpl e 11
mL)zn Foioeyhatlpi Adet ﬁlm@g pvqrangbba&mm t@mp@awe& tthebn@agnone@mme was
W se t.0

gy N B A I6H VSRR TR Gy s, 3O BBy vas washed
mthglai%ﬂtéd SGQmHITPichrbbﬁht%%e{ S0 @k 1RtHCT 8Gvatlf, UREd Sver

m nut es, ution
anhyﬁfénsctbdmnatlfayé flﬂmemdr amli dweémxamdtio xffordpipetadine-1,2,4-
tert-butyl ester in m) was_added and t he

tricaphoxalic éﬁdﬁr‘i@ﬁthué’lﬁteéh(?ﬂébm&tn' -y8octhyl ester & 3Dur s
E ]#e&kmhlch Et 3N (25 nL, 181 nmol) was and the m xture
XampGwed to warmslowy to roomtenperature with

-Foiiﬂylrﬁlﬁ&ldm@q éHrlSBk'fli% NP teriBltyPeserd i nto water (100
d the organic | ayer was separated. The organic

DMSQt(Véé tmIwe8 minel) wassiddell dioptwibatdCOBirfeslasolutmnedpxalyhehloride

(30 ) SRR o amD gt ECpHR BLadt ReGrRHEsd EHes gpolution

of2 ?13’% %ﬁgﬁg’g 8%&1‘3&13 1300 ??Déﬂhc q{ndetgn %ﬁ b4t} 1§1LHHEI Eélbg]Z'S mL) was

oncentra r omat

addﬂaiﬁﬂ thdRabtidd Rixdie Ay §ﬁrr@15ata78”€j ﬂo@WSQidurs( ate? Kv}ﬁch FE%(25 mL,
Exanpl e 12 Mor phol i ne- 3, 4-di carboxylic acid

181 mmcel) Wab am@theemtcmre &lqmdrty iwagmtséawlly dol oonsn beamgergtore3gith stirring.
I added
The giigresies {Hae Dautkd taip axaras 610 LS Sed the e g yps seapraled. The

oo g R B XSRS A
extrdcttipeita dichrémethdnd (3 X30Imit e dhat dolm bilhelt d¥ghnic phase was washed
with water (30 mL) and brine (30 mL), dried (sodium sulfate), filtered and concentrated in

vacuo. Chromatography gave the title product as a yellow oil (3.27 g, 73%).

Example 12

Morpholine-3,4-dicarboxylic acid 4-tert-butyl ester 3-methyl ester

Iodomethane (0.32 mL, 5.19 mmol) was added to a solution of morpholine-3,4-
dicarboxylic acid 4-tert-buty! ester (1 g, 4.32 mmol) and potassium carbonate in DMF (15
mL). The resulting mixture was stirred at room temperature for 4 h, diluted with diethyl
ether (100 mL), and successively washed with water (3X100 mL) and brine (100 mL). The

organic phase was dried (sodium sulfate), filtered and concentrated in-vacuo to isolate the
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ether (100 nL), and successively washed with water
(3X100 nL) and brine (100 nmL). The organi c phase was
waleiosas3se®di um sul fate), filtered and concent r BCBEUS2005/005216
i n-vacuo to isolate thedesired conpound as cl ear oi
(0.99 g, 94%. 1H NWMR (CDA 3), d (ppm: 4.40 (m 2H)
3.75 (m 6H), 3.39 (m Zm 1.46 (d, 9H). Exanple 13

desigyt QNP B RN F e CA ARG CHBE 468 25D,

I ogrpf nDrphollne 3, 4-di carboxylic
375gg{|3!6}12ﬂ‘t§g%r9b%{:1§;2 qu 9H)3 -met hyl ester (992 ng, 4.05

Exampdé J3in tol uene (10 ni) at- 78C, and left stirring at
- 78C for Lh. The reaction was quenched by sl ow
3- F%wltmmwlnswarhpwwrwbteererbam}mtare (0.6 g) with

L e R S S
morpinI F4-didashdkilié Aal A-¥ADuEPBREM-hriSd cktbr Qg@%&g 3% mmol) in

chronatography (silica gel,” 8% acetorie i n hexanes)
tolut;nee(llﬂﬁi)td&&&"(it el lpft(sdtr[ng #5780 Crtirtll. St irghc(ib® QJasrguenched by

“%%)é tiog) &NQ{R ate C?]@Y‘ﬁf da n3 fa) Wlt% sglg[rn(&a}hcbfipﬁé 'fg'rgm(ggrﬂnutes.
g'm&yké_gvas i]iltéliéd %IH} (ﬁ%ﬁrgp eﬁte]p%dqgglr{ge tl%yl acef‘tatie Thf; filtrate

ano- pl peri ¢ aci
was Pbiehirsted & {za@mdthé hR@ayddr lg?kﬂica delt 8% achiohy I,in Eéidaﬁés) yielded

(12.8 g, 55.6 mml) and TH were added to a
the tslwrnduq’c@andvlbf@tspbdr{ﬂ9as& 63 (GDC),  (bpm): FHh& (s, 1H),

aSTRL Ay SR 0 (PR T AT A IE 18 b

chloroformate (5.32 nL, 55.6 Mol ). The resulting

white precipitate was left stirring at - 10C for 1 h.
Examgpletds ammonia (22.6 nl, 1168 mmol) was added to the

above reaction mxture and the clear reaction mxture

a) 2-(ganetpipeddingt1-eyboxylicgd tarinbatydestetti ght . The
PipeigiRat S PP AR ROSEEG it L8ra e ilind Pl t7o mu)
werdBdded 108 500 @AM N8BS MRSk édéﬁﬁ;?eﬁ%‘&?éﬁ‘r pARSIHRGoWtibR was
water (300 nmL) and brine (20 , dried (sodium
coolsditdf -e208Y, anflittitthylechimend 0danE £Ft.3 mnﬁd) was gdideddoll@wved by ethyl
chlorofogniae}tee (5a32 ImL 55.6 mmol). The resulting white precipitate was left stirring at —
10°C for 1 h. Aqueous ammonia (22.6 mL, 1168 mmol) was added to the above reaction
mixture and the clear reaction mixture was stirred at room temperature overnight. The
reaction mixture was concentrated in vacuo and the isolated residue was dissolved in ethyl
acetate (300 mL). The organic phase was successively washed with water (300 mL) and
brine (200 mL), dried (sodium sulfate), filtered and concentrated in vacuo to isolate a clear
gum. The gum was triturated with hexanes to isolate the carbamate (9.4 g, 74%) as a white
solid. '"H NMR (CDCls), & (ppm): 6.03 (bs, 1H), 5.55 (bs, 1H), 4.77 (bs, 1H), 4.05 (bs,
1H), 2.81 (1, 1H), 2.27 (bs, 1H), 1.47 (m, 14H).
Acetonitrile (220 mL) and DMF (3.82 mL, 49.4 mmol) were added to a 500 mL round

bottom flask equipped with stir bar. Cooled the mixture down to —5°C and to it added
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gum The gumwas triturated with hexanes to isolate
the carbamate (9.4 g, 74% as a white solid. 1HNWR

w¢ gsiodsse d (ppm): 6.03 (bs, IH), 5.55 (bs, |HCTAS285/005216
(bs, IH, 4.05 (bs, IH, 2.81 (t, IH, 2.27 (bs, IH 5
1.47 (m 14H). Acetonitrile (220 nL) and DWVF (3.82 ni,
49.4 mmol ) were added to a 500 nL round bottom fl ask

oxafiehiRRAE 4. hra gl maey 2 TSl ptaartBindy The rsilihg e wes
stm%d ¥, S?il# I‘i‘]‘{‘é‘;&/;&aﬁﬂ%wea— B aH&iﬁPh BF EufBnd i @arﬁﬁﬁoyl-pl]%endme -1-

stirre hi s” was owed by additiono

cartalylit aeid tat-Dusdesianidy g,plllmmndﬂnﬁab@tanhﬂxﬁo mlaandlipyridine (8.3
tert-butyl ester (9.4 g, 41.2 mmol) in
mLakBrsaol): Reactioonixtyre 5188 Loy stirting at rogmaemperatiogoyraight. The

read5B hite el b Rl i e eof BiSeBe FEEIcTTRh YA Boctate
3oy ﬁﬁg OTﬁé"Qrg%ﬁfé Phesd WhesutBssidb R SRsUeHwith vatd Y BoRae) g@ﬁ&brme (200
he "or gani ¢ phase was successively was

mL)/Mdt‘lbd (\mdann (calEge)y i) terd dnd comen(r200 imbicuo to 1se]:dite( theditlam
fate), filtered and concentrated in vacuo

comauRalEH Bed T 1 KON (}é NNR §CDG )5 Gopmy: §28 (w1 HD, 4.03
on 80 gt M ST A a0t 85175 a6 T To0.

b) tb.)t-B 3&%Mbm3rﬁmﬂﬁﬁmem %3%4 car boxyl at e
Triethylamne (1.808 nL, 12.97 mmol) and et hyl

Trietimylamofeqid r&ﬁ)BenIé,Olmnnm,l) Bdxthy] ehiordfomeate (PR Lt 8.544 mmol)
werg Ao BTN QUG neg RSy L RO et s
estegk? 0(\)/\% h§ 65 %gn&lp ﬂ?glf@g%gvﬂ{[ﬁe q‘h{e Qe cﬁgﬁ'\xfagg% fhéad %r£OQQ%R$ratme

en coo and anmoni u

andRyidmed itsl §t11(f%r Db, )thavasoodstile D> CHnd ap@satiirh hegdidixidel(t enlWasas added.
warmed to roomtenperature and stirred for a further

The asultipeméxiiyeetyes warnaddasow tempeyaigiennd stiged Fa apfugherckh. The

SO NS o e R R P Rt b thg afugpus phase with
dicHiDRARR e, fﬂhletcgﬁlgﬁle_ﬁg)ﬁj %Gﬁ&& aﬁs&ﬁwa@g ﬁ[t@féa%ﬁsi concentrated

pressure to yiel anDy mor pholi ne- 4- carboxylic
undalclteducteelr ﬁreksutejﬂo yaelt 6Fcaﬂfafrrfowmm‘phcﬂmlewdcarﬁm@'ﬁcgpld&&%i)utyl ester

(offovinte SOkt S & 695 NMRN 300N RO 61 151 (5490 B 1B (m,
150 3.537829%)! $%s (8: 9), S5 CRd 1.4, 150); 5.81 (s broad, 1H); 6.05 (s broad,
1H).

Oxalyl chloride (3.87 mL of 2M in DCM, 7.73 mmol) was added to a cooled (0°C)
solution of dimethylformamide (0.598 mL, 7.73 mmol) in acetonitrile (15 mL). The
solution was stirred for 20 min at 0°C. A solution of 3-carbamoyl-morpholine-4-
carboxylic acid tert-butyl ester (1.37 g, 5.95 mmol) in acetonitrile (6 mL) and pyridine
(0.481 mL, 5.95 mmol) was added to the first solution. The mixture was allowed to warm
to room temperature and stirred for 30 min. The solvent was removed in vacuo, and the
resulting residue was dissolved in dichloromethane and washed with water. The aqueous

phase was re-extracted with dichloromethane. The combined organics were dried (Na;SO4.
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IH. Oxalyl chloride (3.87 nL of 2Min DCM 7.73 mol)
was added to a cooled (00C) sol ution of

wa@l2evsoknsBé or mam de (0.598 ni, 7.73 mml) in  PCT/US2005/005216
acetonitrile (15 nmL). The solution was stirred for 20
mn at OC. A solution of3-carbanoyl - nor phol i ne- 4-
carboxylic acid tert-butyl ester (1.37 g, 5.95 mml)

cetonitrile an ridine
). itk 5 @bt b R PR LA e el ?ﬂ“%&"g‘%@?‘&%@f‘e
crys@ild, 2WRads, oRoyya ! NN GOUMBAREDEL, YIS & 1a511d(SS9H; raezis (mRrE303.55
m n. The sol'vent was renoved in vacuo,
(td, Fedul& Hngd.7 &K, diHé; 3nbls (ddi dllsddz,idn3 Ialﬁzptﬂlhﬂcﬂfse(trhdﬁé, 208(d, ] =
vvashlg Wi th vvat The a ueous}ﬁhase was re-extracted
11.44%.H ﬂ@ﬁéﬁ%’m&* ﬁf?elHi‘r? 2@iHed organi cs were dried
(Na2SO™4-), filtered and concentrated under reduced
pressure to yield the title conmpound (off white
Exafifpléisl s, 1.24 g, 98%. 1H NMR (300 Mz, CDC3) d =
1.51 (s, 9H); 3.26 (m IH); 3.55 (td, J 11.8 Hz, 2.7
a) tdﬂk—but)m)Zr(ZII-ﬂerr:(zjldl-S-yl)IﬁP@‘ldiaequarbosylm IH) 3. 83 (m

tert-iB;gyél 2gc:y§gol§ig§rlq]1p§ llcéﬂg)ﬁg\%g ggf)oag Aip S@ N |m1xecg wit sodlum

ecid (4 FLETL] AR Aol BbGH A Gifte RS R HYbelyinDME (755mL)
and headd atvid® °@i oseehightt The pdition mzitee WL .qhdichgd with wared gnd

and_ anmoni um chloride (0.588 g, 11 mml) in DMF (7.5
extraated withl eHhwhaestatas Theowgands Bver wagweshed vdihrwaiet thege times and then

e LR S R R e
1 t ,
MMTSEITS gt sy 25s 1.2o
(m, PHBA.H, (nR BEHY 491 NAMRIHIDA 3), d (ppm: 5.7 (m IH)
4 02 (m IH, 2.93 (m IH), 2.35 (m IH, 2.07 (m
1.74 (m 3H), 1.49 (m+ s, HH). The foll ow ng

manpner : b) tert-Butyl
The &F@ﬁlﬂg ?I\ﬁ% m?naag,g Vl)aﬁjr%) Hg ?ﬂlﬁ e A" Ar boxyl at e
b) térelﬁutﬁg YiHQeﬁXﬂﬂQWl)ﬂBP%ﬁdlﬁre”ct -cabeymtate (2.74 g,

.9 mmol') was m xed with sodi um

tert-Butyl 3- cyanomorphohne 4-carboxylate (2.74 g, 12.9 mmol) was mixed with sodium
azide (0.923 g, 14.2 mmol) and ammonium chloride (0.759 g, 14.2mmol) in DMF (8 mL)
and heated at 100 °C for 6 h and left stirring at room temperature overnight. The reaction
mixture was quenched with water, acidified to pH 3, and extracted with ethyl acetate. The
organic layer was washed with water three times and then with brine, dried and
concentrated to give the title compound (white solid, 2.64 g, 80.7%). 'H NMR (CDCly),
(ppm): 5.5 (br s, 1H), 4.45 (d, 1H), 3.8-3.98 (m, 3H), 3.62 (t, 1H), 3.3 (br s, 1H), 1.46 (s,

9H).

Example 16
2-(Hydroxyimino-methyl)-piperidine-1-carboxylic acid tert-butyl ester
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azide (0.923 g, 14.2 mmol) and anmmoni um chl ori de

(0.759 g, 14.2mmol) in DMF (8 nL) and heated at 100 0C
wo e00588038@nd | eft stirring at room tenperat ur ePCT/US2005/005216

overni ght. The reaction m xture was quenched wth

water, acidified to pH 3, and extracted with ethyl

acet ate. The organi c layer was washed with water three

. bri, d trated t
LRI N R R

m W@é%%ﬁs’? Oé?%%v?mﬁ%@rd&@&b%@% W iy I

pyriliie (S)mLEX070, end fhe mixture was stirred at room temperature for 12 h. The
2- (Hydr oxyi m no- msFé%I) pi peridi ne-1-carboxylic acid
mixtuge wap dilyied agthevaterGOmpL), skivettedivith dlch&,qxpm@styn@ GX28imlL). The

mﬁi‘ff;ehxﬁggaféﬁaﬁsg%sé”@g‘f‘ﬁm P?ﬂam%gf YIS slifid), fittered

and @bfﬂfeﬁfrs‘ﬂeg h g&cz[odtg {sdiHe e &sﬂ@é&mﬁd&m@%ﬁ 'hghﬂ;ﬁ;‘%ll@@ d1 Aloe).

and the mxture was stirre
terrperature for 12 h. The m xture was diluted wth
water (50 nL), extracted with dichl oronmethane (3X25
Example 1The conbi ned organic phase vvas vvashed with brine

sod | | &
3-ygfroSiainpah ey ROt Sty b A G exiep oun
A s@stidd &h3- f&ﬁul%r@hém{eu ERtboxyREHR] t%rtl%tyl ester f539 mg, 2.50 mmol)
3- (Hydr oxyi m no- et hyl ) - nor phol i ne- 4- car boxylic acid
in pinedme buB yiL)esaseadded sod sdlivgon off hydroxylamine hydrochloride (217 meg,
fornyl - nor phol i ne-4-carboxylic acid tert-butyl ester

3. 13(@%@1).43 pypides (qrgnd) #40Gy riheimistyrg Was wiaymee & reapdempeyature
and gt 1?%& fb‘i'l?rh ﬁr%uééé %lﬁf%&twgnm q{uﬁ’ ?J,Z'tlaa%%a‘.jr\ﬁltﬂ ﬁﬂcﬁ ouq%get&l%ne

(3X9RmIHd The cbﬁfb[ﬁeﬁ&ﬁ@eﬁﬁ@pws@ VB GvaShddr witldl bfifd (st)anb) dried (sodium
diluted with water (50 nlL), and extracted with

sulfaie)s Iﬁﬂ@r@r@d&&n@ememszmt@cuo Thisolatmthe desiredregaapoundércléght yellow
1 W{ﬂgshed with brine (50 nL), dried (sodium sulfate),
oil ( ed and concentrated, in-vacuo to isolate the
desi red conpound as light yellow oil (578 ng). Exanple
18
Example 18

2-[5-(3-Chloro-phenyl)-isoxazol-3-yl]-piperidine-1-carboxylic acid tert-butyl ester
N-chlorosuccinimide (643 mg, 4.82) in DMF (6 mL) was added to 2-(hydroxyimino-
methyl)-piperidine-1-carboxylic acid tert-butyl ester (1.0 g, 4.38 mmol) in
dimethylformamide (10 mL) at 40°C. The mixture was stirred at 40°C for 1.5 h, cooled to
room temperature, diluted with diethyl ether (75 mL), and sequentially washed with water
(3X100 mL) and brine (100 mL). The organic phase was dried (sodium sulfate), filtered
and concentrated in vacuo, to give the intermediate as a yellow oil.

The intermediate in dichloromethane (5 mL) was added to 3-chloro-1-ethynylbenzene
(1.24 mL, 10 mmol) and triethylamine (1.05 mL, 7.54 mmol) and dichloromethane (5 mL)
at 0°C and the mixture was stirred at room temperature for 12 h, and concentrated in vacuo.

The residue was dissolved in ethyl acetate (75 mL), and sequentially washed with water
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2-[5-(3-Chl or o- phenyl ) ~i soxazol - 3-yl ] - pi peri di ne-I-car

boxylic acid tert-butyl ester N-chlorosuccinimde (643
woos4sB89 in DMF (6 nL) was added to PCT/US2005/005216

2- (hydroxyi m nonet hyi ) - pi peridine-I-carboxylic acid

tert-butyl ester (1.0 g, 4.38 nmol) in

di et hylforrmm' de (10 nL) at 400C. The m xture was

o e OB e el TR
conctfhaed 7%%3?40"‘@1&&18%9{ g @%q LA Qé‘&ege 'i'ﬁ-éhchl-gﬂﬁnethane)

organi c ase was Sulfate), filtered and

gav@thﬁ@ﬁ]ﬂtcbﬁipedndl Bs ¥ el sélil @Bgeng)h éHMt/IRr(mma)t; 8 (ﬁﬁn)i 7.75 (dd,
low oil. The intermedi ate i n di chl oronet hane

1 H)Aﬁé%(aaéd{x 3-49-(en12ds-4-3E (s Hyl Tothdankly 4. OﬁianHS 1083 zm 1H),

2350 Bt Or SRR O AP 3246 THIE ant {he i xtu e was

stirred at roomtenperature for 12 h, and concentrated

i n vacuo. The residue was dissolved in ethyl acetate
Examfded®?), and sequentially washed with water (3X50 nL)

and brine (50 nL). The organjc_phase was_dried (sodi
3- [55(§r¢1é@révph¢qml}@9w0&ﬁcylbm%eh9h%a-féﬁarbvaae aed tert-butyl cster

A sogrh I}n@ttl{?ghﬁﬁgéﬁcg;i% IL I %% ﬁﬁllle%thflﬁgrﬁ}a% rgfdg%vﬁs lclcﬂleldl‘to a solution

or omet nane

-batyl @
of 3ﬁ?%d@x&ﬁﬁ?o@%l%hﬁ%lﬁﬁmﬁ%»xﬂc(a@ﬁlnf%rt b?nyH) stéld@m Ing, 2.51

mm¢ip in dmht)thylﬂ:)r@@n(lq}n (10:nL) & 493C, and themixpirg Hrag ﬁﬁlrrétd—@t 40°C for 1.5

h. Ty [rsacc@n RaiBis v 3 gm]},:é; 2 @g%ffggpe@-twﬁh\s@é%h v etogr (75
m%é’%%%t?%@ﬁ‘s%.h%.& MG GRIOP I SR eIy o guganic phase

was deidé dsddund selfatdl), ifitteredfand concentrated, in-vacuo, to isolate the intermediate
3- (hi/dr oxyi m no- et hyl ) - mor phol i ne- 4- carboxylic acid
as clear o butyl ester (578 ny, 2 51 mmol ) in

di met hyl f or ] de 0 and t
The fsgradatee G AR Horgpeding SmE) was sl ¢ 8 elen Sh i Sehbfes -
lowt hyl
R e S iR e R R A L
dichidrpmatidn®d(3 mé.) @1 00C mhd thelthixtme geasistirpé atsneomaSm@enaanie for 12 h.
(sodiumsulfate), filtered and concentrated, in-va
The grpctign IHKRIY Was Foncantiiad it wicye, Epsodveddn pthyl acetate (75 "mLJ, and

sequentially washed with water (3X50 mL) and brine (50 mL). The organic phase was
dried (sodium sulfate), filtered and concentrated, in-vacuo. Chromatography (silica gel,
2% ethyl acetate in dichloromethane) yielded the title compound as a yellow solid (236
mg). '"HNMR (CDCly), & (ppm): 7.76 (bs, 1H), 7.67 (m, 1H), 7.43 (m, 2H), 6.51 (s, 1H),
5.24 (m, 1H), 4.39 (d, 1H), 3.88 (m, 3H), 3.60 (dt, 1H), 3.24 (m, 1H), 1.52 (s, 9H).

Example 20

3-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-yI]-morpholine-4-carboxylic acid tert-butyl

ester
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The internmediate in dichloronethane (5 nL) was added

to a solution of 3-chloro-Iethynyl benzene (1.24 nm, 10
wOorR@b)P$0386 i et hyl amine (1.05 ni, 7.54 mmol) i n PCT/US2005/005216

di chl oronmet hane (5 nmL) at 0 OC and the m xture was

stirred at roomtenperature for 12 h. The reaction

m xt ure vvas concentrated in vacuo, dissol ved in et hyl

Isobﬁgl ! ﬁ;é %1('()02‘}% Wi‘dé?g%bl 2 L&figv‘@fionhzf %ol%\dﬁ flohne 3,4-

dicarBbkyRHd dCP@ILMR sty SOOfrhé tzef@ﬂh L RIORE R Iahﬁh@(b 805 mL, 5.79

I n-"vacuo. Chrondtography (Silica ge 2A>e hyl acetate
mmolindiHIh( b5 afiytahafe) The alixiarck whewhintddeto crcmsrp mmlmbraareafor 2 hours.
el low solid (236 nmg). 1HNMWR m; 7.76
3-Ch qgg-N—h}cq;‘lroxy-l@pzqrmdlmq_was gdded (é@ﬁ mg;_é 16@1113(11 egd theixture was

stirre '%Vemggrﬁztzf{t %m%ﬁiper&tugez tl'a_gn cog%%S n&x@lluﬁi@w%etﬁ% a{cg{ate (350 mL).
The Ghic (<P RrveashBE Rythwatbrl(2% 1 ﬁL?@h@Bﬁﬁe BOMhL), dried over

- for phol i ne-4-carboxylic acid tert-butyl esterlsobutyl
anhydiolue safiomrsilatd, @il drend @neehtrateo 1)1 vagiw. dchtehatography (silica gel,

30405 gfégw i BBaies] Bishieane esia same 519§ MR (cpen), s
vl A, 50 85 G IR ) 45 8 .

2H), hqugg(ms -SEn), tprso(Ngmodroxy benzam di ne was added (368
2.16 mmol) and the m xture was stirred overnight

A solation oSthet esigrah AMF svasthieated @b b2 BE fond habrsu(lde prwdust was

e SRk 0T e SRR 20
mL) Qﬁti‘wi’ﬁ ?let &H‘std{ileﬁ Qtzﬂéﬁdlréds obf éJFﬂjSlﬁ Btk FRREANNMH b&LntrBted in

vacuo ogr aphy Ica g 40% et hyl
vacuac @hatleemnfp@uamem)s mg)ewwobthilned asqmu(a?% ymm IHJNMR (CDCl3):

8.09 s, 4H>,(7d,§8|(d+) 1,121)7 736 ((ru 5}4» 440 (s.(lﬂa, 4t~a-,3-22@4},, 6Ho, .42 .(s 9@91

2H), 4.1-3.2 (m 5H), 1.50 (s, 9H). A solution of the

ester in DM was heated at 127C for 2 hours. The
Exaxﬁ%ﬁ%ot was extracted into ethyl acetate (100 nL) and

e organic |layer was washed with water (3 x 20 nl)
3-[3-@+Chiboriorph éi2yl)-[L,) 4] akaidxcrob eyl ] -pipeyatine: 2 -caobloxydic acid tert-butyl
¢ sul fate, filtered and concentrated in

ester

Piperazine-1,2,4-tricarboxylic acid 4-tert-butyl ester 1-(9H-fluoren-9-ylmethyl) ester (4.3
g, 9.6 mmol), 3-chloro-N-hydroxy-benzamidine (1.8 g, 10.5 mmol), HOBt (1.4 g, 10.5
mmol) and EDCI (2.0 g, 10.5 mmol) in DMF (25 mL) were stirred at room temperature
overnight. The reaction mixture was diluted with ethyl acetate, washed with water (3
times), saturated sodium bicarbonate and brine, dried over anhydrous sodium sulfate,
filtered and concentrated. The residue was dissolved in DMF (20 mL) and then heated at
135°C for 2 hours. After cooling, the reaction mixture was diluted with ethyl acetate,
washed with water (3 times) and brine, dried over anhydrous sodium sulfate, filtered and
concentrated. Chromatography (silica gel, hexanes-to 1:1 hexanes : dichloromethane to

1:3:4 ethyl acetate : hexanes : dichloromethane to 3:1:4 ethyl acetate : hexanes :
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vacuo. The title conpound (783 ng) was obtained in

guantitative yield. 1H NWR (CDO3) : 8.09 (s, IH3
wQ2@8/08ws6 | H), 7.46 (m 2H), 4.50 (s, IH, 4.2rGr/BS10%/005216

6H), 1.49 (s, 9H). Exanple 21 3-[3-(3-Chloro -

phenyl)-[1, 2, 4] oxadi azol - 5-yl ] - pi perazi ne-| - carboxylic

acid tert-butyl ester Pi perazi ne-1,2,4-tricarboxylic

dlchlggclerg?% 'S %%@bc‘{‘%%g ﬁ,ﬁ%mmp% Jth:isuo,rsﬁ% SRR B L) 5 (ppm):
r k]
8.12?%, jﬁg d\li(bayrg bﬁr@?r@%@@lgﬂq §H§1 3, §-10 1FH5F;3)zi5 rgﬁlg%FH) 2.81
(m, AF2R 2188) (beeltd), $IS|Or(bg(9I—E)t room t errper at ur e over ni ght .
The reaction mxture was diluted with ethyl acetate,
washed with water (3 tinmes), saturated sodi um
E ;i g)onate and brine, dried over anhydrous sodi um
Xa'&B‘f filtered and concentrated. The residue was
a) tegﬂ-ﬁ%@}l\é‘a& #ﬁclﬁ%oﬂl%gymm%gaid]@ylmﬁkﬁdmﬂl LBy fad
hours. After coolihg, the reaction nmixture was
A mnthlmetoef tertvbuityl 24(AiHemaml-at @) pipashed 1 wathoxylatee@58 3ag, 1 mmol),

sodlm'l{%?@%@s&%@%%gﬁm et et gy R el Rbidghitio s me.

o1 Gty - RN oL AERTRLIFDE o 0 i -
chloﬂ-?ﬂ nyBCiot ahifm: teﬁ@ﬂt&ﬁ@ﬁotaﬁél 4568 AE LHABD) w1t fieddn thatanol
| e compound (1.35 g, 399 1H NMR (CDA 3) d (ppm:

(20 181.) andenargas) for Sv@boynyy Afies)the sdlvqﬂt Was remplyed w2 vaEug,m

chrowg%ogrmly (§%t§@l%§a@e g\ﬁae&a@gi E%Yeet%? %ﬁg}owgp@d {%Béfmﬁilow sticky
oil, BAE @6%%@?%@&'@;}&?@(@%}?'&1@ ! 1), B3 @i, £46 (m,

box £e A’ xtur e
2H),$ Yiﬁbrtsﬁllﬂﬁmol €rh; YHT), Bi0Se(, dIH)E2. l43 Q@rlb{)xypai(ﬁn (124331 ﬂ!lt 2H),
nmol sodiumt-butoxide (96 ng, Inmmol), rac-B

153(QH+9, g). 0. 04 mol ), Pd2(dba)3 (10.4 ngy, 0.01 nnDI)
copper () 2-phenyl cycl opropanecar boxyate (7.72 ng, 0.02
mmol ) and bis-(3- chloro- phenyl)-iodoni um

e LU BRSSPl oo o et

b) te3tBigylk 3-{B3-chlopysicenyl)-2Haeirazol-S-yllmorpholine-4-carboxylate

A mixture of tert-Butyl 3-(2H-tetrazol-5-yl)morpholine-4-carboxylate (701 mg, 2.74
mmol), sodium t-butoxide (264 mg, 2.74mmol), rac-BINAP (68.5 mg, 0.11 mmol),
Pd,(dba); (28.4 mg, 0.0274 mmol), copper(Il) (1R,2R)-2-phenylcyclopropanecarboxyate
(21.2 mg, 0.059 mmol) and bis-(3-chloro-phenyl)-iodonium tetrafluoroborate (1200 mg,
2.74 mmol) was refluxed in t-butanol (40 mL) under argon for two hours. After the solvent
was removed in vacuo, chromatography (5-20% ethyl acetate in hexanes) gave the title
compound (colorless sticky oil, 840 mg, 83.7%). 'HNMR (CDCly), 8 (ppm): 8.14 (s, 1H),
8.03 (dm, 1H), 7.48 (m, 2H), 5.40 (br s, 1H), 4.56 (d, 1H), 3.94 (dd, 1H), 3.90 (m, 2H),
3.62 (td, 1H), 3.47 (br s, 1H).

Example 23
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chromat ogr aphy (5% et hyl acetate in hexanes) gave the
title conpound (pal e-yellow sticky oil, 237.8 ngy,

w®200388038ddH NMR (CDCl 3), d (ppm: 8.14 (d, | H) PCBUSB05/005216
(dm IH), 7.46 (m 2H), 5.75 (br s, IH, 4.1 (m IH,
3.05 (m IH, 2.43 (d, IH, 1.99 (tm IH, 1.7 (t, 2H)
1.53 (m+ s, HH). The follow ng conpound was nade in

2-ﬁ-@-ﬁﬁ%ﬁ@%&ﬁ%ﬁ%ﬂ&éﬁ%ﬁ@%| -5-yl ] nor phol i ne-4-ca
Triﬂ%@?%ﬁ'_ti@%ﬁd’%s (@Lﬁ%&%ﬁ&fed&ﬁ birs -Eég%cﬁl'}oro-rp%lg%?-isoxa?o}giylkgi’peﬁdine-

tetraz nmor phol'i n ca ate
1-carBoxyicrasid fert-tmodi epmri(50OMingX il 368 niid6Y indichBrasn@hg (5 mL) and the
rac-BI NAP (68.5 ng, 0.11 nmml|), Pd2(dba) 3 (28.4 ng,
mixtere(yEER stirrad phroomp gprnergture for 1h, concentrated to dryness, and the residue

e R AU SRR B 0 Zh a0
extrab®ll M &il%l?%gfe%%eg %’3@5@ E). Fhe/éonTBIRLd oMBRicpREdNRAVAdRed

t - but ano der argon for two hours. After the
with Svaker €30 miA and brime €30 il )ydrbada(sodihmonbate)r fEHpdegd 41k dRentrated in
ethyl acetate in hexanes) gave the title co

vacup it PRt esomEgmg e Hebhrslingy ol S59mme Shonni NOB(EpCI:), 5
o) 7580, Cr0t S ap: Lo, Bl 25, ifo gt 39 oo, 317

1H),@té)3,(n3-1§x§, 138! ), Bodt1.s6km, $H)) H) . Exanple
232-15- (3-Chl or o- phenyl ) -i soxazol - 3-yl ] - pi peri di ne
Trifluoroacetic acid (5 nL) was added to
2-[5-(3-chl oro-phenyi)-isoxazol - 3-yl ] - pi peri di ne~
Example2dnoxylic acid tert-butyl ester (500 ng, 1.38 nmol)

3_[5_'2;{1(;%'1)-08,1%:_ ee%g@%igﬁflé’i'? EQZIHIH’?BHOM@ m xture was stirred

concentrated to dryness,
TrifléstBadeli€ atidg2 el WasadledsoBVed3idhlsrodhenylysdxaxdldeyl(- N
aqueous, 30 nl). The aqueous phase was extracted wth

morpdioiig-@reerhexilamacid3xebutil pstemz3 6 cugidh. fcamsl yardichlpemsthane (2

washed w t.h ter 0 mL) an ine (30 , .. dried
L) SR G S B P T BP oA By fors e i and the

. , P . X

remd{rlrg’va%%g/gc?lb% I—1|h hkgﬂir%%g@%{m G(@?IDAF%'I@(ISUS_?X@%AL?\AVJ%% f‘lﬁﬁg phase was

extraéte@ wilthdicHlotdmetBarel(3XB0 @EL }) Thebedmibingd orghric pRasiwisdelashed
with lezlqte’r (33 0 I:Ifli) (arrlrcli brine (30 mL), dried (sodium sulfate), filtered and concentrated in
vacuo to yield the title compound as light yellow oil (171 mg, 99%). 'H NMR (CDCly), &
(ppm): 7.72 (s, 1H), 7.62 (am, 1H), 7.37 (m, 2H), 6.59 (s, 1H), 4.18 (dd, 1H), 4.00 (dd, 1H),

3.87 (dt, 1H), 3.62 (m, 2H), 3.03 (m, 2H), 2.10 (bs, 1H).

Example 25

3-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-yl]-morpholine

A solution of the 3-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-yl]-morpholine-4-carboxylic
acid tert-butyl ester (783 m g, 2.19 mmol) was dissolved in a minimum amount of
dichloromethane and then cooled to 0°C in an ice bath. A 1:1 solution of trifluoroacetic

acid : dichloromethane (10 mL) was added and the mixture stirred at 0°C for 15 minutes,
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IH, 2.83 (m IH, 2.35 (m IH, 2.00-1.53 (m 6H).
Exanpl e 24
W@2(405/08B8Chl or o- phenyl ) -i soxazol - 3-yl ] - nor phol PEEUS2005/005216
Trifluoroacetic acid (2 nL) was added to
3-[5-(3-chl oro-phenyl ) -i soxazol - 3-yl ] -
nnrpholine 4-carboxylic acid tert-butyl ester (236 ng,

and B¢ PRRGRF s VB COrLb R s Bt Afe S o p ) Sy Hded and
the nﬂ&%ﬁ%\%ﬁs n@ﬁ?ﬂ}\?éﬂe\wﬁtﬁ%h&?ﬁed‘%1ﬁhqﬁ&iﬂcﬁﬁté nt Bt was extracted

xI de aqueous he aqueous phase was
into emmbﬁﬁﬁal@hnaa (2 k& 281 mih)) and wesiaineith 8ABO (k25 nilbe dhedbvered
organi ¢ phase was washed with water (30 L) and brine
anhydmus gedivmeplfatg, @E@@ﬁ@ﬁd@gmfeatr@)ed 1R VRQUSF ééhramatography (silica gel)

el ERRRT R ShP 58R. TY,BTCP R ERIBP 4 @1, 00
. 61T 7 37 2 6.59
R a4t ok 157 (5 24, 5
362(m 2H, 3.03 (m 2H), 210(bs IH) Exanpl e 25
{3 (3- Chl oro- phenyl) [
ExampleQ6ox adi azol - 5-yl ] - m)r pholine A solution of the

| -5-yl hol
25 rbnely 2RI e b a0 0 7527 1 D Be
tert-BWB/ R-[94S- cﬁlo‘i@pﬂe g 2}&Lt@tra%bnsrp£m@irﬁmetmﬁrboxylate (237 mg, 0.651

di chl or onet hane and then cooled to OCin an ice bath.
mmad) wasimiwet umﬂdnﬂubmaccm acad 6@18@11‘111@) aendlddchloromethane (0.85mL) at 0
di.chl onet hane was add ({and t m xt uyre

°C 03 ok Qi BB POYB i seubateh o B feenglegtracted with
dichiddit . gﬁgpaft raﬁ‘?&{ﬂm%(ﬁﬁ et gce‘%&{aﬂlﬂ%{aﬁés)(ﬁ%ge Q'-L[Q-G-

was a ure was neutra

chlo®phéydt B tarebL| miserhidma(vehite Botid P IBduef 6518%). 'H NMR
extracted into dichloronethane (2 x 25 n) and washed

(CDGls). 1 (bprohied. ((sx 113, §03 (draly i 7 doem, 2Ryl 6 (dmsbd), §ral (dm,

15D, %?#40@%%}2&?%35%13.1?&%982% T GE T D8 - 10

1.59 lﬂngyg 74% NVR (CDC 3), d (ppn) 8.11 (s, IH),
IH) 747(m 2H), 3.6-4.4 (m 6H)5 3.0-3.3
(m 2H) Exanpl e 26

The following compound was made in the same manner:

b) 3-[2-(3-chlorophenyl)-2H -tetrazol-S-yllmorpholine

tert-Butyl 3-[2-(3-chlorophenyl)-2H-tetrazol-5-yllmorpholine-4-carboxylate (840 mg,
2.296 mmol) was mixed with trifluoroacetic acid (6 mL) and dichloromethane (6 mL) at 0
°C 1.5 hour. The mixture was poured into saturated sodium carbonate and extracted with
dichloromethane, dried and concentrated to yield the title compound (pale yellow sticky
oil, 550 mg, 90%). 'HNMR (CDCls), & (ppm): 8.18 (s, 1H), 8.06 (dm, 1H), 7.52 (m, 2H),
4.45 (dd, 1H), 4.24 (dd, 1H), 3.92 (dt, 1H), 3.87 (dd, 1H), 3.72 (ddd, 1H), 3.14 (m, 2H),
2.11 (br s, 1H).
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a) 2-[2-(3-Chloro-phenyl)-2Htetrazol-5-yl]-piperidine
tert-Butyl
wQ2§02/08B8€hl or ophenyl ) - 2H-t et razol - 5-yl ] pi per i PCTES1008/605216
rboxyl ate (237 ng, 0.651 mml) was m xed with
trifluoroacetic acid (0.85 nL) and di chl or onet hane
(O 85 nL) at 0 OC 0.5 hour. The m xture was poured
7sat urated sodi um carbonate and extracted with
E’““BP or omet hane. Chr omat ogr aphy (20-100% et hyl acetate

R HERIn Pt Rsgor Pl pineridipeslsarbopie pef methylamide
Metl80lsothiockadategs3 Mg, @99 mnidl) MdR ad@EdoD-[5-B-Chiurd-ph8nyl Bisoxazol-
(s, 15, 803 (dm i1, 7.46 (m 219, 417 (dm LH).
3-yl]piperidiemgl 5 me, zﬁ78nmglz)ml GHyCL t4 md) eadihe neyulting wExiupg was
N 1,94 | 8 ] 1. 68 | H)., 1,59
st oot st Tty 2 BB Ht v el g bl e

1solaf%'}9§&ue Wis trlturated with 50% diethyl ether i in hexanes to 1solate the desired
2- (3-chl orophenyl)-2Htetrazol - 5-yl ] nor phol i ne

compcﬁmﬂ-aBuffWhlte solid (quantitative).
3-[2-(3-chl orophenyl)-2Htetrazol - 5-yl ] nor phol i ne-4-ca
rboxyl ate (840 ng, 2.296 mml) was mxed with

Exa igi%oroaceti c acid (6 nL) and dichl oronmethane (6 nlL)
'3? C 1.5 hour. The m xture was poured into

3-[5-¥3UCH GYloEsh en9BLiSER 2 BI- DN ahR rpROliec i cafbAliolt hbid meth lamlde
i chl oronet hane, dried and concentrated to yield t

Meth'yil woanmyapamﬁ% 2 pr, 6.63 ahinol) was askdpd & B- [555@hh@g9 ph@%l)—

1soxa,zo}5§ Mﬁﬁx‘n%hn%(%g régg)nﬁ?ff pbmc;ll n(ZéHF(&Pg?‘t rpﬁ) gr?%t(llg éesc,\:ljtflﬂg mixture
was %tgr?edsa% % .{e%%)gﬁglptfipe ' fgéli fr. (88 nixhi was cdfcdaPate@ P vadiolahd the

isolated[rBsid Wi teitgatetievit 30% Sﬂemylaalth&qﬂ hx4riep & isOiarethk tiglar
bot hi oi ¢ aci d net hgl am de Met i sot hi ocyanate (63
comprgl,nd(as 0wt oIS beaded7%0. THINME (CDCLS), 8 (opm: 778 (an, 1),

- or,
7.67 g T AT T ol bR 2R TR, BRI g It s @

' e thihr Tehe . The
lH)’E'Og@Pel}wgg %éﬁ%e@r g?géal n v)a%:rﬁg @tng h3:=3@3|r sd})I%a ed

residue was triturated with 50% diethyl ether in

hexanes to isolate the desired conpound as off-white
Example2P (quantitative).

3-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-yl]-morpholine-4-carbothioic acid
methylamide

Methyl isothiocyanate (161 mg, 2.2 mmol) and Et;N (0.61 mg, 4.4 mmol) were added to a
solution of 3-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-yl]-morpholine (294 mg, 1.1 mmol)
in CH,Cl, (4 mL) and the mixture was stirred at room temperature for 12 h, and
concentrated in vacuo. Chromatography gave the title compound as viscous o0il (313 mg,
84%). 'H NMR (CDCls), 8 (ppm): 8.06 (d, 1 H), 7.96 (dd, 1H), 7.48 (dd, 1 H), 7.45 (t, 1
H), 6.88 (dd, 1H), 6.01 (br, m, 1H), 4.57 (d, 1H), 3.99 (m, 2H), 3.80 (m, 2H), 3.67 (ddd,
1H), 3.26 (d,3H).
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Exanpl e 28
3-[5-(3-Chl oro-phenyl ) -isoxazol - 3-yl ] - nor phol i ne-4-car
wheiokiosiss aci d Di et hyl ami de Met hyl i sot hi ocyanetBUS2065/@5216
ng, 0.63 nmol) was added to 3-[5-(3-chl oro-phenyl) -
I soxazol - 3-yl ] -nor pholine (145 ng, 0.55 nmmol) in CHO 3
(4 mL) and the resulting m xture was stirred at room
E tegggrature for 12 h . The mixture was concentrated in
Xang and the isolated residue was triturated with 50%
-3 R o D D, X RE0 S SR R by EITRE e 1
carb?ﬂﬂiﬁ)a;_cl)i(YteY'B-b(lfm ebteh, 7.67 (m IH), 7.45 (m 2H), 6.75
s, IH 6.28 (m | 5.80 (m , 4.57 (d, | 5
Methy! pothiepyanaty (256, mg'g)(ijbpmpa)z(vassﬂf JH)d(ta a,sollwtl§09 of 3%-<(3cﬁh,10r0-

| 3,45 dt, 1L H) .. 3.23 (d, .3H) ;.
phen15.20400eb b5 oty Sty L BTph bt ster (1 b gy 3.04
mmoNeinthkAsBRA Iﬂ'l’Phl‘L} atlodmieRbbatAen ‘Z"ﬁﬁe‘i@ﬁﬂﬁ% overnight, the mixture
iI'sot hi ocyanate (161 ng, 2.2 mmol) and Et3N (0.61 ny,
was ehndentrapdd) andeheornatdgrapliyo(silics @kl i: ot edhiyl acetate : hexanes :
s 1 S TR Y ot TR P BER e e
r r :
compiRa T LE P, TR S 8 0 R AR .95 G 14D 745
, 2DMHOUINE, a),i.6e@UI D] 4.21 @A 31HTY . 3.8000m, 2HEIBMR @GDEN)33.25 (m,
(m 2g{)(pp '@ﬂ 8.)06 d, 1PI9I), 17@%6 1L?,éld, Iel—%, 7).448 (dd, 1)3?4) o
3H), 3,050y, t1H),11.80 (bsg98B (dd, IH), 6.01 (br, m IH, 4.57
(d, IH, 3.99 (m 2H), 3.80 (m 2H), 3.67 (ddd, IH,
3.26 (d, 3H). Exanpl e 30
Exalfi' fe%1(3- Chl oro-phenyl) -[1, 2, 4] oxadi azol - 5-yI] - 4- net hyl
Rlocarbannyl-piperazine-lcarboxylic acid tert-butyl
2-[2-63-ChilordE ey ) - 230t tr 0§-33d]-piple2ichin 8 rcarbbthivitRicid wshylamide
added to a solution of 3-[3-(3-chlorophen

(2 g sranhenndt 28 5o phpwen G-I K nebRUpfidiae (690me, 238
o VP L b SR B RS o
mL) 9 P6bHY €mperature overnight. The reaction mixture was concentrated and triturated
with ether to give the title compound as a white solid (676 mg, 88 %). 'H NMR (CDCl), &
(ppm): 8.13 (s, 1H), 8.03 (m, 1H), 7.51 (m, 2H), 6.93 (w, 1H), 6.06 (w, 1H), 4.24 (m 1H),
3.34 (m, 1H), 3.23 (d, 3H), 2.46 (m, 1H), 2.11 (m, 1H), 1.60-1.95 (m, 4H).

Example 32
2-[5-(3-Chloro-phenyl)-isoxazol-3-yl]-N-methyl-piperidine-1-carboximidothioic acid
methyl ester

Iodomethane (50 pl, 0.80 mmol) was added to 2-[5-(3-Chloro-phenyl)-isoxazol-3-yl]-
piperidine-1-carbothioic acid methylamide (181 mg, 0.54 mmol) in methanol (4 mL) and
the resulting mixture was stirred at 75°C for 3h. The mixture was cooled to room
temperature, diluted with saturated sodium bicarbonate (aqueous, 30 mL), extracted with

dichloromethane (3X20 mL). The combined organic phase was washed with brine (30
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was concentrated and chromat ography (silica gel, 1
:3:4 ethyl acetate : hexanes : dichloronethane to
wa 28588686 et hyl acetate : hexanes : di chl or onrCHYERE)5/005216
afforded the title conpound (796 ng, 60% . 1HNWR
(cbAd 3) d (ppm: 8.05 (m IH, 7.95 (m IH, 7.45 (m
2H), 6.01 (m IH), 468 (m IH, 4.22 (m IH, 3.80

mL), %rrnlgé %%g)ggnr? @.ﬁé’até)&]é&lfpga ’gmgcioznscelgtgtecfg Zl_lg \’)ac%bqg ygengi thleH}tIe compound
as yeﬁO{V%ﬂg@l oi é aC| ghﬁ—f‘e)ﬁhh{ g@bg% r%B&n)B 3 (d?i D), ﬁgp@nl 1H),

arb

7.38 ?m](m) bZ0($-1¢h) S)BKDIQIB‘?DH} W 2BHnd, eH)azmls (fx, PH) p3.62 (ind2H),13.32
yl }met hyl ) pyri di ne (600ng, 2.38 nmol es) was m xed
(m, m)tmﬁréet,ﬁ . 3. ¥ofsh8dbyante (250 ng, 3.41 mml) in
chloroform (10 nL) at room tenperature overni ght. The
reaction m xture was concentrated and triturated with
to give the title conpound as a white solid (676
Exa'ﬁgﬂ%rs”s 1H NMR (CDA 3), d (ppm: 8.13 (s, |H), 8.03
3-[5- (SrChldl%rph_én’ﬁl)-lidmzﬂlrib-yl]m-ﬂi’etljyll-mbi-bholﬁlégﬁ-c@v\bomhi)dothlolc acid
4 (mlH, 3.34 (m IH), 3.23 (d, 3H), 2.46 (m IH),
methz{lsstgr(m IH), 1.60-1.95 (m 4H). Exanple 32

b SN AT A P A
mor;ﬂm%ﬁnérmca@)oﬁﬁoﬁﬁ@i'd)m aRfRaUst Mg, 0.54 mmol) in methanol (4 mL) and
(3- Chl or o- phenyl’) -i soxazol - ] -

the rqmuhmgl mllxtl;ee Wag stiriowt 41i76PC fardihd ’Ei’enhy’ttalm Was c(OD&II tagoom
i n nmet hano and the res

tempﬁanatra,r@L\Wéswglt ?W@@Héfﬂw@dﬂ?m@or@ﬁe (oS- Pdl.ﬂ@g f&lgacted with
dlchl((:)f’ogne%i eQSkS@ g%r]i'g %c%ﬂfh@d opé,? Rt wiot R waha Fhf %ﬁlne (30

rcar agueous, , extracted wt

mL),drfed|(SSdniE thane), ﬁﬁéﬁ%@ aﬁuonczﬂteat@@ e i 10 yidad e thdesempound

was washed with brine , dried (sodiumsulfate),
as yellot @l @l %33 d 08B c dﬁNMRéG vd@pany: o7 3 &4 1ERe7 6 (ng 1H),

oA B3 G s ol P o

(mm, ]?H? 2%;%9‘“?”2 3%;ZH§ 32 (m I4H)255(g] 2!5H)(s 332055 > 36
S
Example 34

3-[3-(3-Chloro-phenyl)-[1,2,4] oxadiazol-5-yl]-methylmorpholine-4-carboximidothioic
acid methyl ester

Iodomethane (212 mg, 1.5 mmol) was added to a solution of 3-[3-(3-chloro-
phenyD)[1,2,4]oxadiazol-5-yl]-morpholine-4-carbothioic acid methylamide (313 mg, 0.92
mmol) in methanol (10 mL) and the mixture was stirred at 75°C for 3h. The mixture was
cooled to room temperature, diluted with saturated sodium bicarbonate (aqueous, 30 mL),
extracted with dichloromethane (3X20 mL). The combined organic phase was washed
with brine (30 mL), dried (sodium sulfate), filtered and concentrated iz vacuo to yield the

title compound as a white solid (248 mg, 76%). 'H NIMR (CDCl), 8 (ppm) 8.08 (d, 1 H),
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Exanpl e 33
3-[5-(3-Chl oro-phenyl)-isoxazol - 3-yl ] - N-net hyl - nor phol
WO p@5480386 boxi m dot hi oi ¢ acid nmethyl ester | odPOBURENE005216
(50 M, 0.80 nmml) was added to 3-[5-(3-
chl oro- phenyl)-isoxazol 3-yl]-
nmor phol i ne- 4- car bot hi oi ¢ acid net hyl am de (181 ng,

s BT PR ESSED S48 et B 340 o 50

3_21§%gﬁ,%_%?%gﬁ@m temperature, diluted with saturated

onate (aqueous, 30 nlL), extracted with
di chl oronmet hane (3X20 nlL). The conbi ned organi c phase
was washed with brine (30 nL), dried (sodiumsulfate),
Examplet3r ed and concentrated in vacuo to yield the title

3 [3-@?&3“”0' a3 yﬁb dd’j’q 1aéo?-56yj]- : e?lHS{? ind) ﬁ"@'gﬁpﬁfc%@methyl)-

plpepaz% fe%arﬂo%'hc gcla%eﬂtmut#f%telﬂf 25 (m IH 3.95 (m 2H5
5 (s, 3H, 2.36 (s,
3- [3-@34)’.3h1cﬁx—@hmi}é) 342 4]oxad1azol 5 yl]- -methylthlocarbamoyl-piperazine-1-

chl |2, 4] oxadi azol - 8-yl ] - met h
carbe MR A4S BUSH (1D BTahi SEAh) G rRy e adiedp 10 R, 273

mmoofggﬂg[%wg %ﬂf\gg%e}ﬁa%[ e?[a?%}"c) 1n‘@fas§al@&i gﬁ?f&roz ﬂoﬁr%l Wdn

cooling Zhé hiasl @Z@éon@eﬂ&aled’@fdﬁh@i the esttiue ardR AiAdved with d
nmet hyl am de (313 , 0.92 mmol) in nmethanol (10 nl)

dichlarainathemeni Kiaorgania fayer was washet withGafusatedsod inine bigasbonate, dried
cooled.to rroom ure di |.ut th

overg?,]@rc@?ﬁsw RACHE TRt frd con%ltmafl Cg’i? bty s el

25% AT A RETH AR difethe e auf VonfolA O BEORRG, AIRAAR

(CDClg} 8§ @ipad): 8,08 (MONER, thWa(tnele)m MaCMO2 Y Syﬂle(lnd 1HE 44% (ng, 1H),
ound as a white solid (248 7699 . 1HNMR ( CDC

4. 0131)1 ), BpAdrm, 8HD83.2@I (s, 3Hpy)3. 175 s, lEI%dZ 37|€9 3H). 438 (e, o).

H, 7.43 (t, 1H 3 5.47 (dd, IH, 4.36 (d, IH)),
3.40-4.00 (m 5H), 3.21 (s, 3H), 2.36 (s,3H). Exanple

Exaniple 36
2-[2-(3-Chloro-phenyl)-2H-tetrazol-5-yl}-N-methyl-piperidine-1-carboximidothioic
acid methyl ester

2-[2-(3-Chloro-phenyl)-2H-tetrazol-5-yl]-piperidine- 1-carbothioic acid methylamide (676
mg, 2.0 mmol) was mixed with iodomethane (0.4 mL) in methanol (15 mL) in a sealed vial
at 80 °C for 2 hours. The reaction mixture was concentrated by rotavapor. The residue was
basified with saturated sodium bicarbonate and extrated with dichloromethane. The organic
layer was dried with MgSQy to give the title compound as a sticky pale-yellow oil (700
mg, 100 %). "H NMR (CDCl3), § (ppm): 8.15 (s, 1H), 8.04 (d, 1H), 7.48 (m, 2H), 5.75 (m,
1H), 3.22 (m, 1H), 3.22 (m,s, 4H), 2.04 (s,m, 4H), 2.10 (m, 1H), 1. 69 (m, 4H).

Example 37
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5

3-[3-(3-Chl oro-phenyl)-[1I, 2, 4] oxadi azol -5-yl ] -4-(net hy
wo 2evs803set hyl sul f anyl - met hyl ) - pi per azi ne- 1- cB€DUS3005/¢05216

acid tert-butyl ester

3-[3-(3-Chloro-phenyl)-[1, 2 4] oxadi azol - 5-yl ] - 4- met hyl

t hi ocar banoyl - pi per azi ne- 1- carboxyllc acid

o) 44 i Chioss phemyriioRs lfi:yﬁmm{ bRy RETHI o
[l,z,ﬁ%?léﬁg ﬂ?ﬁg“ﬁ% ed vial for 2 hours. After 10

m xture was concentrated and then the

Isonit6tiiicl ueid Wadradids £42.9 @b, 01 X1 hmubl) was mddeet toAfs- (3'-I'(Bleloro-phenyl)-
ani c |l ayer was washed with saturated sodiu

1soxa@pgaﬂﬂdﬁmeéhy-&mp@ﬂdwércaahmmw@%@axddn@fbm @rSéare@Omg, 0.26
t d
mmofl 589 AT ad bt %e%ﬁfee‘”ﬁéxlgﬁ§"§"ﬁgﬁr BP2b it e vih

dichl%fHHP&h‘d?l@ (8 @@@ Mhe o?%)aﬁc e{qzﬁé&iaiﬂ)g v@asﬁ@cpwlth \8&’(@13(4X10
m IH, 7.97 (m IH, 7. . 1 H),
mL) dnd!Brifeng1Olnk).), diied gsoiing sulfamﬁ) ﬁltesedq@d( crmcma,tedanzmc@e,

3H), 3.15 [ 2.37 (s, 3H)., 1.38 (
hrog;lj@%qggp@y:{giﬁircg gelH)l 0% methan(ol n etﬁ?fl acetate) gave a ye?lH)w oil that was

tritur%fe Zéhz%@ lhgx %eg ﬂle& h%r gthlélltg g[e‘?&%e t?lﬁyclohéawgg%ﬁ oﬁ'—xgﬁlte

CErHoXI m | olc acid
solid450 21g) 3 IEMNMRQ cmtg@ysxﬁ;ﬁkytse'rzr@zm{) 5"69(]5 PRI es ), 7.36
car bot hi oi ¢ aci d net hyl am de .0 nmmol) was

(m, FH)x 634\, 1R a2 (s, Hhﬁé 6@(S43HL)3 ZMm@ﬁﬂa’haﬁ (mS%H))l Por1.73
a_sealed vial at 80 OC for 2 hours. The reaction
(m, 4xt ure was concentr at ed by rotavapor. The resi due was

The BRPOENEIGRISAEN ALakeRd Wb sRLRO Tt © ROC

drled wth MgSO4 to give the title conmpound as a
sticky pale-yellow oil (700 2S ng, 100 %9. 1H N
b) 3-(EX=Chjoroghémydnjt Zg]md(ogzolra-yl] 48(5511yr@¢ﬁn-4 yb—4H7[142;41tmazol-3-

s)-riedoliagypicig 40 hi g5 g iy BAMRT S ibandyd”
3.37l‘&r_n§/ Pﬁlj,?_.ff%r@}ﬁf‘kzaq I%'Pgn.é/]b rthPf mis (?h yi: @Bp%aadwﬂ 7

|azo ) - pyridine

Hz, 38@121', ¢H§i5n(b03(na,cllw) h)dfdr(azll=oEEH(a472563(dTm SJHS,]JPﬁ);TﬁIQZ (bad =4.8 Hz,
adde {LIS(H Chl or o- %enylz-
2H)794(dJ 7.8 Hz, 1H); 8.04 (m, 1H); 8.75 (br. s, 2H)

Enantiomers were separated using a Chiralpak AD 4.6 X 250 mm column, eluting with
iPrOH/0.05% Et,NH at a flowrate of 1 mL/min, to yield 12.5 mg of enantiomer 1, Rt 7.39

min. and 12.7 mg of enantiomer 2, Rt 12.57 min.

¢) 3-[5-(3-Chlorophenyl)isoxazol-3-yl]-4-(4- cyclopropyl-5-pyridin-3-yl-4H-1,2,4-
triazol-3-yl)morpholine; yield 63.5mg, 27%, off white solid; 'H NMR CDCl; (300MHz):
9.07 (s, 1H) 8.71 (d of d, 1H), 8.16 (d of t, 1H), 7.75 (d, 1H), 7.64 (m, 1H), 7.41 (m, 3H),
6.83 (s, 1H), 5.18 (t, 1H), 4.25 (d, 2H), 4.12 (m, 1H), 3.99 (m, 1H), 3.72 (m, 1H), 3.49 (m,
1H), 3.38 (m, 1H), 1.30 (m, 1H), 1.14 (m, 2H), 0.60 (m, 1H).
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I soxazol - 3-yl ]
N- et hy- 1- pi peri di ne-1| - car boxi m dot hi oi ¢ aci d net hyl
W@ 3210808380y, 0.26 mmol) in ethanol (1.5 nlL). HAEEUS2005/005216

m xture was stirred at 750C for 12 h, and then dil uted

wi th di chl oronet hane (8 nlL). The organi c phase was

sequentially washed with water (4X10 nL) and brine (10

m.), dried (sodiumsulfate), filtered and concentrated

i n vacuo. Chromatography (silica gel, 10% nethanol in

: I [ ;xr@go th
Enan e R B B BT K D0 K0 e b
1PrOH@§) Hﬁ@w(ﬁ@te %§ 1 anIynoif, fte wheld ehaﬁtildmbr(ﬁ& ampff- wtirteng(?d (1@§ll‘c_l|)ng, Rt

p : 7.5 m

5.9 mif. a@éepmtlozw a@@&gﬁwhm sqlid, dwbnxgdatgbﬁﬁ)mlre 64 (s,

3H, 3.28 (m 2H), 2.20 (m 2H), 1.90-1.73 (m 4H).

The foll ow ng conpounds were prepared in a simlar

5-'@-'51?1 1 1-3-yl 4 4- ¢y clopropyl -5- r1d1n-4- 1-4H-1,2,4-
931 ?"néﬁhypgoﬁgﬁy Y] « Xiogzdpgézopys yl] y 4- (5-pyr

trlazol-ﬂ-lyl)nrbrphomrb [yllehl?l,‘l@a 4mgav\<53% ~3hitg|splidp FHNMR €5 Cly (ﬁOMHz)
8.75 (5 kD, {"ﬁq& (m@?{) bty 1Dy 14T (., gg—f\m&%?{) 59 LT 425,

o A3 Y A S SRl e

1H), 1|1|'§)(m 1}1220621(@15:)4 8 Hz, 2H); 7.94 (d, J = 7.8 Hz,
FD; 8.75 (br S, ZFD Enanti omers were
separated using a Chiral pak AD 4.6 X 250 nm col umm,

uting with_ jPr t 2N
e) 3- [5n€3t9bfw1?9phlesyl)ase¥ﬂ§yg- f -W@wgﬁtﬂyaff%}lvgraf - {72%9“1“01'3'
-/, fo | r Y/
yl)moglwln?“ﬁ&ﬁzsgr(gfgﬁ % ﬁ%i% I%Nlﬁ{ é]%?gg (3000E25)8.90 (d, 1),
8.72 (lﬁ}/PIHPBf(IZF{WofS myvdsr@msim 7465 |(m2 1HD), 7.41 (m 3H) 667 (s lH),
triazol - 3-yl holine; yield 63.5 of
4.82 (ol 1111425 60V CDE, AP BB OIS 6 ToaiT 4&@; 169y 3. 40 oD,
d, IH), 8.16 (d oft, IH, 7.75 (d, IH), 7.64 (m IH
7.41 (m 3H), 6.83 (s, IH, 5.18 (t, IH, 4.25 (d,

f) 3- [52@(:\1@5& %g@gsél) (g'(pxazo’i%gy%l ﬁg[g d(dﬂ}netﬁo#;iﬁmld id)yl) &fe?hyMH-

[1,2, 4%1nﬁibll(3xy1]4mbrpmane me 73. 2:@; QQ%,mff aihétd solsd; n‘bl NMR CDCl;
I r

{ with iP
(300MELL) o G D7 8 LA O TDNT 68 L5y 1 735t M2 3 £ 2
6.84(@ 55 WE4E 58! 4%0 A1), W R @Rt q, 1H), 4.04 (m, 31), 3.98 (s, 3H),

3.61(s, 3H), 3.4 (m, 1H), 3.36 (m, 1H).

g) 3-[3-(3-chlorophenyl)-1,2,4-0xadiazol-5-yl] ~4-[5-(2-methoxypyridin-4-yl)-4-methyl-
4H-1,2,4-triazol-3-ylJmorpholine; yield 26.6m. g, 5.8%, yellow oil; 'H NMR CDCl;
(300MHz): 8.31 (d, 1H), 8.04 (t, 1H), 7.95 (dt, LH), 7.44 (m, 2H), 7.24 (d, 1H), 7.02 (s.
1H), 5.14 (dd, 1H), 4.38 (dd, 1H), 4.19 (dd, 1H) , 4.05 (m, 2H), 4.02(s, 3H), 3.73 (s, 3H),
3.7 (m, 1H), 3.34 (m, 1H).
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5.9 mn. and enantioner 2 as an off-white solid, 16.7
nmg, Rt 23.7 mn. d)
wW@2¢405/08B8€ hl or ophenyl )i soxazol - 3-yl ] -4-(4- cycPCPUSIY$/005216
-5-pyridin-4-yl-4H1,2,4- triazol-3-yl)norpholine;
yield 103.4ng, 43% white solid; 1H NVR CDC 3 (300MHz)
. 8.75 (d 2H), 7.76 (m 3H), 7.64 (m IH), 7.41 (rn,

h) 3- fg';gs—c hﬁepygffj%zl orcpé ol 57§|E')4 [g?(zénggmpﬁgdlgﬂ 3%1)31]44%@1

4H-1 zL&;tTlgﬁél]i@meBhonhe%efdf@ 3th§D9.6%, Jelodil; 2HNMR €BC;
(3008H{AD-&. 64 th rmp o2y lH)snMZd:tl 113), V44 @, (44});@141@& 5Hmylr38 (dd,

di n-3-y 2,4-triazol - l\7F2 hol i ne;

110, 850015 1LDeoD5 i 0.1 s SRR BEDSS EBOONHD) 3.6, (GHH).
(d, 1IH), 872 (m IH, 805 (d oft, IH, 7.73 (m
IH), 7.61 (m IH), 7.41 (m 3H), 6.67 (s. IH), 4. 82

i) 3-[%&?:&%’3125%@)-? g f&éﬂi%ioﬂrbn-ﬁyl]l‘lﬁbqs-(?-;ﬂuo?’b'ﬁyrid'in-ﬁyﬂ-#lﬁethyl-4H-
1,2 43t-r{a'ie( 3—y|}hi(nrphehlhe ly;dlc) 2850, 63 51%3elibir-oll; [ B NMRSDEL Xy -
<3ooﬁhzz 72 05 0145 G {0t Ot TR 7.1 AFB G S5, BT 45 (am,
2H), $f éﬁ{i,df@f Zg% (?%Imyﬁ/%@%jl ﬁf@?%‘%fl)(, 3 ‘}ﬁpé %‘fg g%(m 1H),

3.38 ﬁn1EU$ 6.84(d, IH, 6.65(s, IH, 4.79 (m IH), 4.20
d, IH, 4.04 (m 3H, 3.98 (s, 3H), 3.61(s,
344(m IH), 3.36 (m IH). 9)
oxadi azo] -

i) 3-15- (%@b{l%ﬂ%@%%?@?%&?%@-ﬁhzﬂz [ﬁ4§5 uwya@pn -32 %y )] 4-methyl -4H-1,2,4-

S b OO s SR RS o

87385 Q1)(8.59 {<H)1H)77 9§(IﬁdIH) 7] (m?lPlH Xm(ra,H)H) 7424m(ﬁH) 6.68 (s,
IH), 7.02 (S3, 514% IH, 4.38 (dd, I1H, 4.19
1H), @3, (m, %)44%(1(1111 )zm)OS(m 510,537]8(51)51'1337@(@52}@%0 3.7
(m IH, 3.34 (m 1H.h)
3-[3-(3- chlorophenyl) |, 2, 4-oxadi azol -5-yl]-4-[5-(2-ne

k) 3- Zﬁt‘} P%r"ow[% é gdoxﬁ?fﬁg% Syl1-4 gt-mfltheyl-S pysidin- 2-yl 24
trlazy)BBlytb)m@plhollﬂé;l }N‘I/&?GGE@ Bt 3%0@@1&@\) oil &?(Bfép(ub foy NMR,, g NMIR
CDCSl3 @gor%i;) 8 @5 (d 4H5_98 Qj@ 1Hp8. (Sﬂzsogﬁ% ,7]932@9 11&)3, 78 @ 1H), 7.28
(m, %BE 3 I?ég%&?iar%'é%ényﬂﬁ 4 & e, 8% HQ?HQ? ‘}—%31(5[ %H)(’é 66, (m,

1H), 80340@y,"iEgi n- 3-yl) - 4- et hyl - 4H |

1) 4-[5-(5-fluoropyridin-3-yl)-4-methyl-4H-1,2 ,4-triazol-3-yl]-3-[3~(3-iodophenyl)-
1,2,4-0xadiazol-5-yljmorpholine; yield 103mg, 36.2 %, clear oil; 'H NMR CDCl;
(300MHz): 8.74 (s, 1H), 8.61 (d, 1H), 8.38 (t, 1H), 8.02 (dt, 1H), 7.84 (dg, 2H), 7.21 (t,
1H), 5.14 (dd, 1H), 4.38 (dd, 1H), 4.19 (dd, 1H), 4.03 (m, 2H), 3.75(s, 3H), 3.70 (m, 1H),
3.38 (m, 1H)
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2,4-triazol-3-yl]norpholine; yield 285ng, 63.9%
yellow oil; 1HNVR CDCl 3 (300MHz): 8.72 (s, IH, 8.59

w@ cgosiosdsse 8. 03 (t, IH), 7.94 (dt, IH), 7.82 (deCT/UEd0p5/005216
7.45 (m 2H), 5.14 (dd, IH), 4.38 (dd, IH, 4.19 (dd,
IH) 405(m 2H), , 3.75 (s, 3H, 3.7 (m IH), 3.38
(m IH) ]

EAEA R TS T S ST TR
trlaz{i\gf g%gﬂﬂglllgg ﬁeé&@ Eﬁn%%’fg"gﬁ), %’ighldc?l lﬁwg%3 (I3(|)_8MHZ): 8.78
(4,279 3610, 1 s 02 (&’211(1)117’ 84|'Oit 1H)4’i63 (dd' 2H) 7.8, @;811({)55’14 (dd,

1H), (13)8 (@ql-,|)1H)3 45 (MH);H)O&(Qm 2H) ?)76 (s, 3H) 3. %q (m'_?H) 337 (m 1H).
3-[3-(3-chl orophenyl ) -1, 2, 4- oxadi azol -5-yl ] -4-(4-net hy
| -5-pyridin-2-yl-4H1, 2,4- triazol -3-yl)norpholine;

558 e B 1.
triazbF-yl|iao@Bhokine; lyidld 5 Bnis 5S¢4, gelléwipil; 'H SR @D CAH30051Hz):
8.64 55 0] T, 119 %%d(mn' 101541 Gmality 7381, 355666 O, _1121@4’.81 (m,
111, §20 5 B0 08 BRI D 5 e 43Ry, 6 o Pardy 111 220!

|, 2, 4- oxadi azol - 5-yl ] norphol i ne; yield 103ngy, 36.2 %

clear oil; 1HNVR CDC 3 (300MHz): 8.74 (s, IH), 8.61
Exarple 38H), 8.38 (t, IH), 8.02 (dt, IH), 7.84 (dg, 2H),
5.14 (dd,. | 4,38 (dd
-[5-(i hlarogepy)-isigpoS-yld (H-nefiy - éxrnzlnfmﬂslélés‘lﬁmzol-s—

- “?}#E’gh(‘? i odophenyl ) -1, 2, 4- oxadi azol - 5-yl ] - 4- ( 4- et hyl -

Isonieothii€ hdld ﬂydraiideﬁﬁi | n% 9- 41trﬁ1lnalg®lras&d&éd)m [3b@-¢Hiéxro-phenyl)-
yield 99.6 3% clear oil; 1HNVR CDO 3 (300MHz):

1sox@ol7$—y(]d‘d—m@hylangrpbah)(1q -4 calrhpxmgdg@uc(lejamd mashyl psteu(9p arg, 0.27

mmoh)dHé ethap@l 'ngd fgsﬁﬁgg m%u%r% i‘gﬁée‘l? Ek)lm?gl)ag}é"é%d % th%\}_% tﬁe §1luted

with %CP%)_ érgktgm e Y § %g%g%h?s@was sequen’u%lly \évashngtd ﬁzgllthp\;//?tler

4xX IOImL)4aTM| Brrné-(m&hﬂ})l drfldd- dsodiuﬂa sulfateazzt'ﬂiereiai- zynki]cnncqmlmatedmevacuo
yield 5 5% eIIOW0|I 1H NVR CDCl 3 (300MHz
Chroglaglgrqphy (E;ﬂya gelyl /2 n(lepﬂlaqoﬂ.pn etl;ry]gtceme) BRye a yﬁl],gpyv Ql hat was

trlturat'_% ’Wlﬁl 3:)0%& iln)](aney}n dleth?fpetfler to yll_é)ld the’ tﬁlle c%r'Hpound as an off-white
solid (46 mg). "H NMR (CDCly), & (ppm): 8.76 (d, 2H), 7.72 (dd, 1H), 7.62 (m, 3H), 7.42
(m, 2H), 6.67 (s, 1H), 4.82 (dd, 1H), 4.25 (dd, 1H), 4.07 (m, 3H), 3.71 (s, 3H), 3.45 (m,
2H).

Enantiomers were separated using a Chiralpak AD 4.6 X 250 mm column, eluting with
iPrOH at a flowrate of 1 mL/min, to yield enantiomer 1 as a white solid, 9 mg, Rt 5.6 min.

and enantiomer 2 as a white solid, 9 mg, Rt 9.9 min.

Example 39
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IH, 424 (m IH, 409 (m 3H5 3.68 (s, 3H), 3.52
(m 2H), 2.63 (s, 3H) Exanple 38

wW@2§05/08B8Ch| or o- phenyl ) -i soxazol - 3-yl | - 4- ( 4- mepd I USHOPY05216
ridin-4-yl-4H[1,2,4]triazol-3- yl)-norpholine
I sonicotinic acid hydrazide (56.1 ng, 0.41 mmol) was
added to 3-[5-(3-chl oro-phenyl) -

a-15-CLE Rl Ry koo e S Hupfi s 5y Rpab ZRy -

4Eﬁ et hilife Was left stirring at 750C for 12 h,
[1.2, ] tF?e§r~11 g[ql? d ' With dichloronet hane (8 mL). The

Pyrldlmf Ga ml):almmﬂﬁlmﬁhqxgebénzaiclayld/m&wﬂdda/ﬁﬂ P 09 mixdlpwere
and brine (10 ni), ed (sodlun1sulfate)

added q % sadpigen et e@ﬁmr@he@al)ﬂwxw&ﬁoy I-frimsthatl ssralpRline-4-
cunsory o e A 5 LR SR DS NR re ves

stlrred@'t ?S‘*@’for aRehnd thedidgabiddtwieh dlbﬁlbl%nfe@lfﬁﬂ@ UQEhTHS PHE organic phase
white solid (46 ng). 1H NVR (CDA 3) d (ppm: 8.76

was se(]de,ntﬁl-]i)/ Wai’heZIZw(thi sivatelr i# X 1T mb2 a(ldr’prlﬁ—ljl 0 Al ¥ ﬂn@d{sozl-ﬂylm sulfate),

ﬁlterecgqq)d cq;q?:qqtra(tgd zndéﬁ?zgo 38&@n@$gr§ﬁw (SIE adg?l L(E% rdéc%@iget ane in
o SRR 1 B B 5 B ey

7.67 (8IS, 7P, 1?.H} 57.23 (A)iAD, 6.66 (s@lJH? a188 (tRIHﬁ4680r(tldl, IHI)I,d4 25 (dd,
enant i oner as a white solid, 9 ng, :

1H), 4B¢«mp BED), 3. 61 (s, 3H), 3.40 (m, 2H).
393-[5-(3-Chl oro-phenyl) -i soxazol -3-yl]-4-[5-(4-difluo
r onet hoxy- phenyl)-4 - nethyl -
[1,2,4]triazol-3-yl]-norpholine Pyridine (30 m) and
4-di f I uor onet hoxy- benzoi ¢ aci d hydrazi de (57.9ng,
0.2.9 mmol) were added to a solution of
3-[5-(3-chl oro-phenyl)-isoxazol -3-yl]-N-nethyl -norptio
| i ne-4- carboxim dothioic acid nethyl ester (960ng,
0.27 mmol) in ethanol. The m xture was stirred at 750C
for 48 h, and then diluted with dichl oronethane (8
nm.). Thé& organi c phase was sequentially washed with
wat er (4X10 nmL) and brine (10 nL), dried (so dium
sul fate),
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filtered and concentrated in vacuo. Chromatography
(silica gel, 10% di chl oronet hane in ethyl acetate)
wQ e@bagsss he title conpound as clear oil (18nghCT/LERONIVBVS216

(ebd 3), d (ppm: 7.67 (m 4H), 7.39 (m 2H), 7.23
(d, 2H), 6.66 (s, IH), 6.58 (t, IH, 4.80 (dd, IH),
4.25 (dd, IH, 4.07 (m 3H), 3.61 (s, 3H), 3.40 (m
2H) . Exanpl e 40 3-[ 3-( 3- Chl or o- phenyl) -

Exa‘?l!i_PefEZ] oxadi azol - 5-yl ] - 4- (4- et hyl - 5- pyri di n- 4-yl -

L )-iﬂw J8Q)H]|-B94 MY Ethgi-85ykidEn Al mld
33 jsgﬁllof%t[fﬂr??gﬁa[ hya razoipg?l]( %8 ny, 8 Zg’ymm %Al/ere

h z’qu%ﬁ)lmgyl%aphflme di azol - 5-yl t hyl hol

n
Pyrlcimﬁe(Bﬁ&hm@ﬁgmzﬁmlw%@ b@gglge I@tz 1%94 %ﬁifrgﬂoqfwayef?gnﬁg t0234[3-
(3- Clﬂgg)-%nﬁl)e[;:??]f)ﬁaedl ? aflﬁ agg FSiBn (})’Y?né: 2. E%r?% )?%136&110?0 Sid

meth§l &br @f (Pl'ﬁ‘?% Wm% kthaRle al ﬁh@"l‘l‘l&ﬂﬁé‘%@ sti@&d at 75°C for 48 h,
SequentialTy washed with water (4X10 ni) and brine (10

and thé_muxtdra eab diBoat with dichfoadredtharie (Strek e dl ket gawin phaseveased
i n. vacuo. Chromatography (siljca [, 210% )
sequetially Sreehac Wikh@ates (ax ﬁWL;e%A 19 (qf)ir@fh drid frodium pltet),

ﬁlter%c? gl%)%%g ragat%i z%atfézc'f%; l Clgtégag%(grdﬁ)%?(ﬂ}lab%&m@)‘% g@lcﬁ%ﬂeﬁlane in
ethylraﬁbétat§§ Zw%c%d'(ﬁhe title é‘ﬁnﬁdiﬁd ad cld)n; oil (544%1@7 lé’;S%lS)H)‘H l_IBﬁ\/IRgKO(Dfmg) 5

(ppm)8.74d, 2318 8. 0(3rﬁ:1 1Hy 7@2 |1é1)4 .63 (d, 2H) 7.46 (dd, 1 H), 77340 (t,
1), S et A T iy 3, A PR b 8L 73% 1. 3 307, Y,

1-4H[1,2,4]triazol -3-yl] -norpholine
3-[3-(3-Chl oro-phenyl)-[1
Exanllequoxadlazol 5- yI] N- et hyl - nor phol i ne- 4- car boxi m do
ioic acid neth ester (100 ng 0. 28
yd

3-3~ ﬂi-ﬂihiqmmml)l-{d ]bm@ml: adl-d- T@E“@@W%LOW'%‘?HYD""
|d|n .4 drops n et hanol 10 nmL
meﬂ\%igl ﬁg§ﬁﬂla§% g&ﬁ-@l?rg obine houPs) :Af ter cooli S]g t h)e
3-[3- fﬁ@ﬁfdr Ji}héﬁg?ﬂ—f'lrﬁ 4]’@§dl§idlgtﬁﬂNMﬂemyﬁHMbh&ﬁﬁhﬁéﬁb@Hﬂudothlolc
hen washe tinmes) and brine, dried over

acid mﬁﬂl)yﬁ esters(100digy mzsuhmat),ez; dfﬂubrcanauommmomm Inyalrezide (60.2

Chr omat ogr aphy_(silica_gel 2% et hano ({1 o
mg, ¢3¢ mueplpard Py ¢rdrapy éqjethanol (10 mL) were heate at 75°C for 24

hours. After cooling, the reaction mixture was diluted with ethyl acetate and then washed
with water (5 times) and brine, dried over anhydrous sodium sulfate, filtered and
concentrated. Chromatography (silica gel, 1-2% methanol in dichloromethane) afforded
the title compound (99.5 mg, 73%). 'H NMR (CDCls) & (ppm): 8.03 (m, 1H), 7.93 (m,
1H), 7.67 (m, 2H), 7.46 (m, 1H), 7.42 (m, 1H), 7.25 (m, 2H), 6.59 (t, 1H), 5.13 (m, 1H),
4.37 (m,1H), 4.16 (m, 1H), 4.01 (m, 2H), 3.66 (m, 1H), 3.67 (s, 3H), 3.36 (m, 1H).
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the title compound (99.5 ng, 73%. 1H NWR (CDO 3) d
(ppm: 803 (m IH, 7.93 (m IH), 7.67 (m 2H), 7.46
W@ eqosiosdsse 7. 42 (m IH), 7.25 (m 2H)5 6.59 (t,PCHPS2005/005216
5,13 (m IH), 4.37 (mIH, 4.16 (m IH 5 4.01 (m
2H)5 3.66 (m IH, 3.67 (s, 3H5 3.36 (m IH).Exanple
42
(3-Chl oro-phenyl)-[1, 2, 4] oxadi azol - 5-yl]-4-(4-net
Emmh‘yﬂ%s pyridin-4-yl - 44

3-[3- (ibhfu élt};{ﬂe:nihégi 2309 i RoR SR RE-vheth Fi- DDY¥idinf 435 1481-

[1,2 4]&152%1—83{7l§3biﬂiﬁz1ﬂh&%kl)o:{y|lw&ci@ rxebugleiteb- yl | - 4- (et hy
[ i m no-net hyl sul fan nmet h
3-3-(h plovarphs il Gt ourbit o S (mﬂrylmn«;—meé@tl@ﬂfapme@yl)-

e AT LS o
hydraz?cfe @@ Yriig, 00 ﬁﬁn Aletidfol (GNBT JAv¥ieUcateas 800 fok 24 n¥ink hAFter

tate an washed Wth water (5 tinmes) and
coohn@, rthenmlxtdfd b diloged it yitly bacstasoatidmashed fathewatés (lSttmllesbj and
and concentrat ed. Chropat ography (silica ge - 5% 2M
e

brine, ﬁw}fa\f% @nhyda@ﬁwﬁdwm Fhilipte; fi ﬁwwané@@vw fat Chromatography

(silica %Iﬁlc é]% af f O}Cliaell% a&@e@?&]@%&ﬂ%ﬁaﬁ% ag’g)rded

the titlé meé&'ﬁnd §6@§ n(g% 69‘/{0%01&18& cmzlmlli{ hi)MR7(c69?(:1§)ra @?fﬂ)} ,8.77 ?ﬂ
2H), 8(om(s 3&5), 79478, aH) 73 (m, 227 . fn(m) H)I) 51084@1 (15& 4. gfflim 1H)
4.06 (19, {@Lpéﬁﬁém» SH- ey BH B 32y 16 Ra ki3 48 FBDy 1 1 -1 - (4- et

hyl - 5-pyridin-4-yl-4H , 2,4]triazol ~3-yl)-pi perazine
Trifluoroacetic acid (1.5n) was added to a sol ution
Exampled3[ 3- ( 3- chl or o- phenyl ) -
1, 2, 4] oxadi azol -5-yl ]-4-(4-nmet hyl -5-pyridin-4-yl -4H|
2-[3-(3- Chloar})tpheuxb+[13,ﬂm)aq;amé15&d] he(d-methy b pyxidin-g-yd-dith
yl. ester (164 ng, 0.31 mmol) in
124“81*‘@?1'[‘%9’ n%‘Pﬁ‘%i‘ﬁB‘e(B m.) at OOC and stl rred for 2.5

Trlﬂuc!\;f\gé;é'egc F@iﬁt(? ! %va a&ﬁﬂr is) a‘@% iR 8L t&ﬂjor\?\gﬂﬁne)rdﬁ \?v: ?Ee

uted w or oms ane an hen
[1,2 4]$ﬁzididmil6dyl]s¢qnmmmylcsapja{HiMeyl-ﬂ{-l[E,d AiviazolaBapiy-gipertzzine-1-
sodiumsul fate, filtered and concentrated to afford o
carboxwhe agidter-buhpoen{d64 meo03y mragl)% dighloremethans @éllﬂk)o?)t 0°C

and stn;r_eg %[R (%,%Ec‘l‘u‘é’ A%teg ﬁ{%r}?hxture was ggﬂce‘rzlwtbd,gthe resgdnlz wa'_Qiiluted w-ith

dichloromethane and then washed with saturated sodium bicarbonate, dried over anhydr-ous

sodium sulfate, filtered and concentrated to afford the title compound (109 mg, 83 %,
white foam solid). 'HNMR (CDCl;) & (ppm): 8.75 (m, 2H), 8.02 (m, 1H), 7.93 (m, 1H)),
7.62 (m, 2H), 7.43 (m, 2H), 5.01 (m, 1H), 3.73 (s, 3H), 3.62 (m, 2H), 3.40 (m, 1H), 3.22
(m, 3H).
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7.62 (m 2H), 7.43 (m 2H), 5.01 (m IH), 3.73 (s,
3H, 3.62 (m 2H), 3.40 (m IH), 3.22 (m 3H).Exanple

W@ 4005/080386 PCT/US2005/005216

2-[3-(3-Chl oro-phenyl)-[1, 2, 4] oxadi azol - 5-yl ] - 4- met hyl

-1 -(4-nmet hyl -5-pyridin-"4-yl -

AH~[1,2,4]triazol -3-yl)-piperazine Formc acid (0.1

),, formal dehyde (37 wt.% solution in water, 0.1 ni)
Exmm£%§4sodiixn1cyanoborohydride (1.0 Min THF, 0.1 nlL)
2-[3-(RehfradiRtlyhq1 2,44Mdid0 58] - F-rhéhy Bt (A nRARANR By Hidinl-<4-y1-
-G lon RIS A6 adidzo! (%]net hyl ?5-%yri RS Ay

4H-[1,2,4Hriazoh3-gl)-@ipgtazinepi per azi ne (50.3 ng, 0.12 mol) in

Formiq gid 51 FLA 0B b ale ) FPhY 6 SSOR e D) S0 R
o . . ; . | .
v BFEEL ISP TUR VA B eSS i
phenyl§ 1 0B :R@ 12805 y(]Si-(4-GethgBb-pytidib dyR NHIED ARFierd]3-yl)-
ammoni a in dichl"oronethane) afforded the title
piperazinerfféuihoig( @.02mmdlHinvRethandi(8)8 L) gpaym t@npezaturg. Aftyr, stirring
for 30 gt B diee g G it ol e gt 4
times)%;ﬁaercrl;) cf%r %@%ﬁd@so&ih{h sui?fatgpﬁftg?ed 2l coreftaté® Cﬁjé}natography
(silica g_ell; 3-193 26D hetlomphe myimbnial in Ajchlarsmdihage) | afforddd] the tifls- ( 4-
i 1 uoronet hoxy-phenyl >-4-
compad K96 E{ NVER @5IDET 53 Gpra: 1751 BB ny THDa7 936t HED,

acj ert-b I er
7.63 (g, %}%) %é.%(ma 2@%»%212 1 3Dk 3-78 (5 38078 5 VB 43,0 LR 100
| 9b 00BN Bl Uk | - met hyi ) - pi perazi ne-1-carboxylic
(m’ZIJQz:?Z t%g’rt-%utyrds’e%%r (211.3 g, 0.47 nmol),
4-di f1 uor onet | hoxybenzoi ¢ acid hydrazi de (99.2 ny,
0.49 nmol) and pyridine (8 drops) in ethanol weare
ExampleaSed at 750C for three days. After cooling, the

tion mxture, was.di |t i<t h
R I e U e L
methyNABY (L DYRriapdl 10N pip dratifie-1Lédrboipst Aidl tepaslesrl ed.
Chromat'ography (silica gel, ethyl acetate : hexanes :
3-[3-(3HChhiropberst R H2 4 Rxadidzd] -1 Da%rethytiminc-atedhdyul hylomdehyl)-
the titl d
piperazine-l-carbo%yﬁg ga(c)il‘clenrt-butyl ester (211.3 mg, 0.47 mmol), 4-difluoromethoxy-
benzoic acid hydrazide (99.2 mg, 0.49 mmol) and pyridine (8 drops) in ethanol wexe
heated at 75°C for three days. After cooling, the reaction mixture was diluted with ethyl
acetate and then washed with water (5 times) and brine, dried over anhydrous soditim
sulfate, filtered and concentrated. Chromatography (silica gel, ethyl acetate : hexames :

dichloromethane 3:1:4 to 100% ethyl acetate) afforded the title compound.
Example 46

2-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-y1]-1-[5-(4-difluoromethoxy-phenylp»-4-
methyl-4H-[1,2,4]triazol-3-yl]-piperazine
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Exanpl e 46

2-[3-(3-Chl oro-phenyl)-[1I, 2, 4] oxadi azol -5-yl]-1-[5-(4-
walzdos0sm386et hoxy- phenyl ~- 4- PCT/US2005/005216

met hyl -4H-[1, 2, 4] triazol - 3-yl] - pi perazi neTrif | uoroacet

ic acid (1.5n) was added to a solution of

3-[3-(3-chl oro-phenyl)

ek ot A SR M S G ke
[1,2 JPJ' g&‘cﬁ%l negrikaqarh: Qimﬂdr&na%sé;fr %ﬁéﬁyi)bci-lhi@thﬁﬂ}?[l B |HRLe1-3-y1]-

stirred for 2.5 hours er "tthe m Xtur
p1pe1@fm€-&malﬂai)@ﬁc atid eert-bstiytestervia §°@liand tsertedvidrt?.5 hours After the
di chl or onet hane and t hen washed w th saturgt ed sodi um

mixtye seasisoneaniratedy the gesisierwas shipisdorigh dishiorrmethineng then washed

f
I T
0 | d
oSN O ol it

dlchlﬁr(ﬁﬁethane) afrded tieQitlechco@igpynd/(vditte(solid,| HPYp yi}:lchQVe(rﬂ]steps) 'H

26 0l 3
v () & Tl 8708 e 5 i 1. 38 et & i 119 7.42 G,
l1%R; di I N 4
1H), 36T0d 2167698 g(}y?ﬁggﬁdll)()n[ 156; 69 XA%AY. 3 350wy k! 3,08 (ha).
nmethyl -4H-[1,2,4]triazol -3-yl]-4-nethyl -pi perazi ne
Formic acid (0.1 nL), formal dehyde (37 wt. % in water,
Exaple 41.) and sodi um cyanoborohydn de (1.0Min THF, 0.1

2- [3-21r \\oxos add :Z?Aggwtflazotl 5°§’1]‘i [%-(LI Sifiaoromaths y-pﬂé’n))l)ﬁ
meﬂfyﬂl,“%[, ﬁ?%’?ltgﬂé‘%f‘r”@ f&)ﬁhﬁ@:} "7, tsh% 43 056 mmol)

Fornii® acigt(b.angl), f&n&ldehydea(eﬂv@tdmlm emee,r(m mlg.andkddinm
stirring for 30 mnutes, the m xture was diluted with

cyanmb@rehychm (&M icTHE, W oH-)owere pddeditaaeglutiopes 2-[3d3ichipro-

o5 ANPGRS R S b GR AMe g

[1 ,Z,QF&%'IL@(I?II]( El_})@fa%fﬂe &Q’Pﬁ‘ﬁ{(éj Bk nﬁﬁf)lg hediahel (ig Ihﬁﬁ at room
conpoun (ppm: 8.03 IH),
tempéradde( dftek H)mnz f&&3(( minudd) the 'mm;ﬁm( was diHyted Vﬂthzva(tm and

e iy b e 58
concgﬁﬁatel:ci_.b Chl%m%?og%ﬂhy%@iw 561,4 P—(3SA5 mfihnol in dichloromethane) afforded
the titled compound (57%). 'HNMR (CDCls) & (ppm): 8.03 (m, 1H), 7.93 (m, 1H), 7.68
(m, 2H), 7.46 (m, 1H), 7.42 (m, 1H), 7.25 (m, 2H), 6.59 (t, 1H), 5.20 (m, 1H), 3.68
(m,1H), 3.66 (s, 3H), 3.40 (m, 1H), 3.12 (m, 1H), 3.02 (m, 1H), 2.69 (m, 2H), 2.40 (s, 3H).

Example 48
2-[2-(3-Chlorophenyl)-2H-tetrazol-5-yl]-1-{5-[4-(difluoromethoxy)phenyl]-4-methyl-
4H-1,2,4-triazol-3-yl}piperidine
2-[2-(3-Chloro-phenyl)-2H-tetrazol-5-y1]-N-methyl-piperidine-1-carboximidothioic acid

methyl ester (70 mg, 0.2 mmol) was mixed with 4-difluoromethoxy-benzoic acid hydrazide
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Exanpl e 48

2-[2-(3-Chl orophenyl )-2Htetrazol -5-yl]-1-{5-[4-(diflu
W@ o813exy) phenyl ] - 4- net hyl - PCT/US2005/005216

4H-1,2,4-triazol - 3-yl } pi peri di ne

2-[2-(3-Chl oro-phenyl)-2Htetrazol -5-yl]-N net hyl - pi pe

ridine- 1-carboximdothioic acid nethyl ester (70 ny,

0.2 | ' bt h 4-djf h
0.4 ;o Tt 3 Erae) S5 Sestabi g AREOY RNBRAE Y gt
water %Y@éﬂfagfétd with @ichBRfhdiRihe T BER oVRSetRAde Uk RS wWhis tdﬁe&@h@f

extracted wth dichl oronmethane. The
purlﬁdiﬂl bydlmommegfa@hg (éthylacetm);toogwedleanm coupofind (B 7ong, 38%).

chromat O&)@aphgfﬁ %;33 aiﬂfiif\lﬁht SH& %{%'ﬁ@ 6@4(‘1
o g l?b,» 3oyt e {1 3g 1@3-?%@5*@%‘&-%?30 @

6). 3H, 3.48 (m IH, 3.30 (m IH, 1.70-2.30 (m 6H).
Exanpl e 49
4 (5-{2-[2-(3-chlorophenyl)-2Htetrazol -5-yl ] pi peridin
é’} 4-met hyl -4H-1,2,4- triazol-3-yl)pyridine
Examgle[ (3-Chl or o- phenyl )-2Htetrazol - 5- yI] N- et hyl - pi pe

(- (15 bl or SRR BBt Sl L £ RRy A R
triazof-33:1fpy#lin®. 2 nmol ) in ethanol at 80 OC overnight. The
reaction m xture was diluted with water and extracted

2-[2- (wahhororrdahnyibaiﬂetetramS yﬂh@-mp@ul-pmﬁémdn@arb@y@ﬂ dagigic acid

et 555 o B e SRS S4B E Pl 02
7 . ' .

mmoli %%aﬁgoi agg(équ(?@cfml ht! %hé? ?e%%tl%ir}]ﬁalxét%‘ef%?ag .(cffll:lll’ze'r%"\lwl}hl_l)w’zteg QI%%

extrac(esi WBHr%chIB)rékﬁethme Th) dicBloBénéthane Ibfyer viastied aBO p(rified by

cluon@iqgéar(m (gugvbmmﬁ@ iy Ehve e ke qompaund (34 mey 49379 4 MR x

(CDC}éﬁ%@&Fng S’I-.%'ﬁ)e§§7)@’§[ﬁﬁ gtg;da@% IHQ%H ]((ﬁl-zﬁgt ?1% Iepf pe”

5.11(ch] Hi8:73%s, 0P 9B Mnd ORI 8i30 (@L 186D, 1.70-2.30 (m, 6H).

Example 50
2-[2-(3-Chlorophenyl)-2H-tetrazol-5-y1]-1-[5-(4-methoxyphenyl)-4-methyl-4H-1,2,4-
triazol-3-yl]|piperidine
2-[2-(3-Chloro-phenyl)-2H-tetrazol-5-yl]-N-methyl-piperidine-1-carboximidothioic acid
methyl ester (70 mg, 0.2 mmol) was mixed with 4-methoxy-benzoic acid hydrazide (33.2
mg, 0.2 mmol) in ethanol at 80 °C overnight. The reaction mixture was diluted with water
and extracted with dichloromethane. The dichloromethane layer was dried and purified by
chromatography (ethyl acetate) to give the title compound (20.2 mg, 22.4%). 'H NMR
(CDCl3), 8 (ppm): 8.09 (s, 1H), 7.98 (m, 1H), 7.57 (d, 2H), 7.45 (m, 2H), 7.99 (d, 2H),
5.10 (m, 1H), 3.86 (s, 3H), 3.63 (s, 3H), 3.48 (m, 1H), 3.29 (m, 1H), 1.70-2.30 (m, 6H).
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met hyl ester (70 nmg, 0.2 mml) was m xed with
4- met hoxy- benzoi c acid hydrazide (33.2 ng, 0.2 mmol)
w0 noosokmsseol at 80 OC overnight. The reacti on nPRI/USM05/005216

was diluted with water and extracted with
di chl oronet hane. The di chl oronet hane | ayer was dried
and purified by chromat ography (ethyl acetate) to give
the title conmpound (20.2 ng, 22.4%. 1H NMR (CDC 3), d

Exa'{'BnS; 8.09 (s, IH, 7.98 (m IH, 7.57 (d, 2H), 7.45

PPt e e
triazoI'B &hylamine

[4-(5-{2-]2-(3-chl orophen IXI )-2H-tetrazol - g/ doeri_di )
2-[2-(3-Chiarp-phevpd)-REirterggol-5 21k N-methyl-piperidine- 1 -car oximidothioic acid

T S sk T T T
mg, 0, Q%Iﬁngl 1 6ALRQ%E §O Q@Bbérﬁig‘ﬁt Atle FedMBbAWix @8 hs dififledWith water

was m xed w th 4-net hoxy-benzoic acid
and dxyxdmzllwiﬁl di2Hlorbnmghan®. Phendiohlprdnmetietne daair vas dgied a@l purified by

o TS eesabe s B o 58 315, 56
OB E RTE AT L SR S AR BB 0 o 1)
A o 003 B e

2H), 5.09 (m IH), 3.63 (s, 3H), 348(m IH), 3.29

EnaryigymeTs s SpuAea 25 iR R O 22O SRR vith
1PrO%P4tlérﬁ]qvg§{eu3f %HLMIBht }P 51%%10%& Qa‘é”a%}gteolfoawlé, @’E{n‘l%rl’%c 6.3

enanti oner as a Ite oam

min. %aenmmmmwmfefzamz.amg;lme.lfmam 2.6 ng, R 7.1
m n. Exanple 52

[4-(5-{2-[2-(3-Chl oro-phenyl)-2Htetrazol -5-yl]-piperi
din | -yl }-4-methyl -
,2,4]triazol -3-yl)-benzyl]-di net hyl - am ne

3- Chl or o- phenyl ) - 2H-t et razol - 5-yl ] - N- et hyl - pi pe
Exal%?d"zsne | - car boxi m dot hioic acid nethyl ester (49.9 ny,

[4-(P{ 2 (R B-Clitdrp-piRayli2EBtetrazoh S-yl]-piperidin-1-yl}-4-methyl-4H-
4- di met hyl am nomet hyl - benzoi ¢ aci d hydrazide (30 ng,
[1,2,d]trmgokdry))ybengy bdimpdiyl-amive i ) at 100 0C over ni ght.

2—[2--&~I %}ﬁgr%gﬁhen{}l) 2H-tetrazol-5-yl]-N-methyl-piperidine-1-carboximidothioic acid

methyl ester (49.9 mg, 0.1422 mmol) was mixed with 4-dimethylaminomethyl-benzoic
acid hydrazide (30 mg, 0.156 mmol) in ethanol (1.2 mL) at 100 °C overnight. The reaction
mixture was diluted with ethyl acetate, washed with water x 3, purified by chromatography
with (2~3 % 2M methanolic ammonia in chloroform) to give the title compound (9.2 mg,
13.5%) as an off-white solid. 'H NMR (CDCl3), & (ppm): 8.09 (s, 1H), 7.98 (m, 1H), 7.60
(d, 2H), 7.45 (m, 4H), 5.11 (m, 1H), 3.66 (s, 3H), 3.48 (s plus m, 3H), 3.30 (m, 1H), 2.28
(s, 6H), 1.60~2.20 (m, 6H).

Example 53
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m xture was diluted with ethyl acetate, washed with
water x 3, purified by chromatography with (2~3 % 2M
woredolasmsBé c ammonia in chloroform to give theP€T/UBM05/005216
compound (9.2 ng, 13.5% as an off-white solid. 1H NMR
(CDCIS) d (ppm: 8.09 (s IH, 7.98 (m IH, 7.60 (d,
7.45 (m 4H), 5.11 (m I1H), 3.66 (s, 3H), 348

{2- [%-2?—3%—&; (gn-é;pjﬁgﬂ gl::’eny(f) éﬁ]te ra 01—52 yﬁ pléerldm-'i)-yl} 4-m thyl %91
[1 25%55“ | n‘yﬁfé%ﬂo}y&é@h@: c‘i’iﬁx&tﬂﬂ%}i&e 2Htetrazol -5-yl]-p

2- [2E(B %Iél]d-pln@yl)l}}&taﬂakelpﬁgl]Qﬁ-yﬂetleﬁltmbdrrddlenb-t:be1&ﬁHmﬁ101c acid

2-[2-(3-Chl oro-phenyl)-2H-tetrazol - N- et h pi pe
metlayl@ﬁﬁqé(SS s beH wrrug} issonixed ovith 4réd- ﬁweﬂ@%@rm(@gom benzoic

acid iy B 7oy P ER To B R P BpL AL fid OBy Goaseht. The
reactié® mix B wis &ﬁﬁed‘Wﬁhhdhﬁbr@ﬁl@ﬁﬁﬁﬁé Wakhedl w&ﬁ water %9@ P&ified by

overnight. The reaction mxture was diluted wi
chrothatbdreplon@@t-B an éM mﬂiandlmmmonmeR chlfrod)rm)po lgnfel thd titly

chr ot ogr % 2M net hanol i ¢ apmoni a

comBrS] BRaREIo0D a5 Ao SHer pib I la, S (BP0 s 1D,

7. 973(@ %}90’3’952 m%M’ lgh ynsgiqi\"éf%lz(ﬁ?ﬂ{)?s M"(ﬁm‘iﬁ% 1?§toglf 32,62 (s,
3H)(3165@1hI)1H}3 308 (&r{mH)FD 766t ,:lH)l 236 (s(zm) %ﬁ)oﬁz g()%%a BH)
1 60 2 30 (m 6H) Exan'pl es 54a and 54b

Exas.%é?sh# dg?ﬁ]lj?:mof&enyl) [I,2, 4] oxadi azol -5-yl]-4-(4
(-3 o5 G FReastilt RN PRI ol S pyrigin 4 v gfT

[1 zmtlnaﬁ'zopgrymmrﬁhmineddﬂd [l1,2,4]triazol -3-yl)-norpholine
he two enantioners were isolated fromracenc

(S) %{q-es-pwmmmbr{éMpqum@l@}madﬂammyl- -pyridin-4-yl-4H-
di 4-y| -4H-[1,2,4]tri | -3-
[ 2149%%%%&?) E’i‘?l}ﬂj’ (y::)%lr :r a: nHPL)C/: col uEm (Ch? r;: S;E AD) d
The \Nvb RndiR6a1084 w%&nwa@@ Glond I%Qemlc%l 3 3E@1@161ﬂd g{i@lag r?é[l@@]oxadlazol-

retention tinme of .5 mnutes as Ena
5-yli-é4(énhethyl-3-pyrdiatd- ﬂ ~JHAM ﬂ;aﬂf_l’&&zol 3-yl) -morpholine using chiral HPLC

column (Chiralpak AD) with Hexane/Isopropanol (20 : 80); Enantiomer 1 has retention

time of 7.5 minutes whereas Enantiomer 2 has retention time of 8.7 minutes.

Examples 55a and 55b
(R)-2-]2-(3-Chlorophenyl)-2H-tetrazol-5-yl]-1-{5-[4-(difluoromethoxy)phenyl]-4-
methyl-4H-1,2,4-triazol-3-yl}piperidine
(S)-2-[2-(3-Chlorophenyl)-2H-tetrazol-5-yl]-1-{5-[4-(difluoromethoxy) phenyl]-4-
methyl-4H-1,2,4-triazol-3-yl}piperidine
2-[2-(3-Chlorophenyl)-2H-tetrazol-5-yl]-1-{5-[4-(difluoromethoxy)phenyl]-4-methyl-4H-
1,2,4-triazol-3-yl}piperidine was separated by Chiralpak AD (4.6 X 250) with
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Exanpl es 55a and 55b

(R)-2-[2-(3-Chl orophenyl)-2Htetrazol -5-yl]-1-{5-[4-(d
\V@ﬁMﬁmmDmethoxy)phenyl] 4- PCT/US2005/005216

met hyl -4H-1, 2, 4-triazol -3-yl } pi peridi ne

(S)-2-[2- (3 Chlorophenyl)-ZFLtetrazoI-5-y|]-|-{5-[4-(d

iquoronethoxy)phenyI] 4-

t.h peri
ethaB a1 0 A RS HP el B ey rafiomers; 1.4 me Ry~ 142
t hid- met hyl - 4H

nnﬁﬂhﬂm?ﬁ?géﬁFﬁggg?épfgerld|ne mas separated by Chiral pak
AD (4.6 X 250) withethanol:isoproanol (I :1) at
1.0n./mn flowrate to give two enati omers 13.3 ng (R
= 14.2 mn) and 11.9 ng (Rt = 18.7 m n). Exanpl es 56a
and 56b
(R -4-(5-{2-[2-(3-Chlorophenyl)-2Htetrazol - 5-yl ] pi per
idin-1-yl}-4-methyl-4H1,2,4- triazol-3-yl)pyridine
(S)-4-(5-{2-[2-(3-Chl orophenyl)-2Htetrazol -5-yl] pi per
idin-1-yl}-4-methyl-4H1,2,4- triazol-3-yl)pyridine
The product was separated by Chiral pak AD (4.6 X 250)
wi t-h et hanol dsopropanol (1:1) at 1.0 niL/mn flow rate
to give two enationmers 9.5 ng (Rt = 11.6 mn) and
10.8ng (Rt = 16.8 mn). Exanple 57
5- Fl uor oni cot i nohydrazi de Hydrazi ne nonohydrate 98%
(4.9m, 1A .Ilmpl) was added to a solution of ethyl 5-
fluoronicotinate (1.71g, IO lmol) in EtCH (35nl)
under argon. The reaction was allowed to stir at room
tenperature for five hours. The reaction was
concentrated and triturated with hexane to give the
title conpound (light yellow solid, 1.462g, 93%. 1H
NVR CD3OD d (ppm): 8.82 (s, IH, 865 (m IH, 8.01
(dm I H). Exanple 58 2-Methylisonicotinohydrazide
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HOBt (950 ng, 6.99 mmol ), and EDCI (1.34 g, 6.99 mmol)
were added to a suspensi on of
wQ2@k/1080386 6- net hyl i soni cotinic acid (1 g, 5.83ramDb3005/005216
acetonitrile (15 m) atroomtenperature. After 1 h a
solution of hydrazine nonohydrate (0.56 m, 11.66
mmol ) and cycl ohexene (0.15 ni, 1.5 mmol) in
acetqnitrile (5 m) was added drop-w se at 00C. The
Examp %géaﬂg 0Bt i rred overnight and allowed to warmto
R)-H 8 S IR Ron 2R R MG DS FITRN 0 A e R apOE 24
triazol-ByIjjptridiaé ed sodi um bi carbonate and brine, dried
over sodiumsulfate, filtered and concentrated to

()-S5 - (2-B-Ehlayophenyhi=2 Hytietragel- Tl pinenidin-d il id-methyl-481-1,2,4-
trias hlg l‘*ﬂﬂ used without further purification). A
“azt‘l@' POUEAIGES | ed bal | con was attached to a flask
| 2609 i DY4.B% D4l 6pkddanol (1:1) at
e e P O g it ol 1.1
1.0 makAmiv dlosdesy foquivd vdbéhatipmetsra. eagy(Rt sl Inem{if.aad D)8 mg (Rt =
et hanol (20 m) and then stirred overnight at room
16.8mgifher at ure. The reaction nmixture was filtered through
celite, washed w th nethanol and concentrated. The
residue was triturated with dichl oronethane and then
Exampld $7ed to afford 2-nethylisonicotinohydrazide (Iight

yel l ow solid, crude product used w thout further
5-Flporomii¢otmohpdyazidecanpl e 59

AT - MR
naRRARL 14 JosHh A eSS A BhtR el

allow&ieetia hitiodm téhipefatuke fordivedlouisl The@tadipd vaigicofcentrated and
monohydrate (1.03 nml, 21.32 mmol) and cycl ohexene

trituaged2with hexape forgivp thertithcesmaoung (light yellew polithd 4638e%%). 'H

e

renoved in vacuo and the residue was diluted with

ethyl acetate, washed with saturated sodi um
Examptes$onat e and brine, dried over sodiumsulfate,

filtered and concentrated to afford
2-Methytisenieotinabydragige soni cot i nohydrazi de (1ight yell ow

HOBQtC(bé(? mg‘,z69§ n%hol%,s a%?d' E&I (1.34 g, 6.99 mmol) were added to a suspension of
2-chloro-6-methylisonicotinic acid (1 g, 5.83 mmol) in acetonitrile (15 ml) at room
temperature. After 1 h a solution of hydrazine monohydrate (0.56 ml, 11.66 mmol) and
cyclohexene (0.15 mL, 1.5 mmol) in acetonitrile (5 ml) was added drop-wise at 0°C. The
mixture was stirred overnight and allowed to warm to room temperature. The solvent was
removed in vacuo and the residue was diluted with ethyl acetate, washed with saturated
sodium bicarbonate and brine, dried over sodium sulfate, filtered and concentrated to
afford 2-chloro-6-methylisonicotinohydrazide (vellow solid, 1.1g, used without further
purification). A hydrogen filled balloon was attached to a flask containing 2-chloro-6-
methylpyridine-4-carboxylic acid (1.12 g, 6.03 mmol), palladium 10 wt. % on activated
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hydrogen filled ball oon was attached to a flask

cont ai ni ng 2-chl oro-6-net hyl pyri di ne-4- carboxylic
w@eiod/ogBs83 g, 9.07 nmol ), palladium 10 wt. % BET/US2005/005216

activated carbon (0.91 g), triethyl amne (5.5 nl) and

ethanol (30 m) and then stirred overnight at room

tenperature. The reaction mxture was filtered through

cel ite, washed with_nethangl  an ngentrated. The .
cartogdP It T PTG g e, Hhpen) G NCHAES e papieht a
roorE1'téﬁlﬁérﬁglrfeﬂﬁfrg%‘tﬁg%ﬁx{@é @Qg(ﬁltg[@ﬁ‘ B UMY LAghdwith methanol

I'Tght yell ow soli1d, crude product uséd w t hout

andfcofiddnatteduUThé feshiluk Gvay tritmatsdoivith dhloromethane and then filtered to
3- |[=\2_ (3-chl orophenyl ) -2Htetrazol -5-yl]-N-net hyl m)rﬁho
afford eneihxlgﬁomoﬁn@mm}r/@edﬂ@ght ¥ellowt sodidsende prgduegused without
- [ 2-(3-chl.orophenyl )-2Htetrazol - 5-yl ] nor phol i ne (550
furtﬁﬂ,[puﬁ&féa}'tl?fﬁt) in chloroform (8 nL) was added net hyl
i sot hi ocyanate (227 ng, 3.1 nmol). The sol ution was
stirred at roomtenperature overnight, concentrated
ExanngleS0i turated with diethylether to yield the title
conmpound as_(white solid, 608 ng, 86.7%. 1H NWVR (300
2-Megtboxyiomicptinghydragide 8 13 (s, IH), 8.03 (dm IH), 7.5

HO&P@Z% 1@7_%31%11%3%7 EL{%D@ ’gg)ﬂS %%b%%im@)_@%re%%lgﬁ% Fge a %lfpension
of 2@ﬂ$‘ﬁé|-6-methox’yisonicotinic acid (2 ’g, 10.66 mmc;l) in acetonitrile ﬁ25 mL) at room

3-[2-(3-chl of ophenyl )-2Htetrazol - 5-yl]-N nmet hyl nor pho
tembératrd -Afterrloh risolutibn oflnyelrdzineamendhydrain (1693 ml, 21.32 mmol) and

T R GICE TE N
o L, T oy o AT T o s

rembPed PORCHE BRE IRrediGueansh dlluted with eiblyhaddiad) vaisheeivita Bturated
and washed with NaHCO 3 (aq). The aqueous phase was

sodivgekicarhonatd andl brinelideiet overrrotivam sulfate] filtsredandisonestrated to
' dr.i ed s .,. il d
oGS 4305 4 B SRR e LUk SRS 5008 2 5 7

: ; . : N Y
BRI 4 40 140 S SR iy e
cartiox§hc Géid (1.83 g, 9.07 mmol), palladium 10 wt. % on activated carbon (0.91 g),

—

triethyl amine (5.5 m!) and ethanol (30 ml) and then stirred overnight at room temperature.
The reaction mixture was filtered through celite, washed with methanol and concentrated.
The residue was triturated with dichloromethane and then filtered to afford 2-
methoxyisonicotinohydrazide (light yellow solid, crude product used without further

purification).

Example 60
3-[2-(3-chlorophenyl)-2H-tetrazol-5-yl]-N-methylmorpholine-4-carbothioamide

To a stitred solution of 3-[2-(3-chlorophenyl)-2H-tetrazol-5-yl|morpholine (550 mg, 2.07
mol) in chloroform (8 mL) was added methyl isothiocyanate (227 mg, 3.1 mmol). The

solution was stirred at room temperature overnight, concentrated and triturated with diethyl
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IH), 4.45 (dd, IH), 4.03 (dd, IH, 3.93 (dt, IH, 3.79

(dm IH), 3.72 (td, IH), 3.59 (tm IH, 3.25 (s, 3H),
wQ238/0886 3H) . Exanpl e 62 PCT/US2005/005216

3- (N- Hydr oxycar bam m doyl ) - nor phol i ne- 4- car boxyl i c

acid tert-butyl ester 3-Cyano-no f holine-4-carboxylic

acid tert-butyl ester (600 ng, 2.83 mol) in nethanol

cthenfy Qi e a?%jég@lﬁ%@?wﬁ"' i °§1g2%f§’?%)$ FRME 300 M,

Canﬁrsb@{%%éeSr e%l(,l 88 g%?dngrl 0 vva gHSed tgﬁ eﬂp\/\@bgr(m( ¥ﬁ) ’

458@&,61&1)!@@2 (mt, BH’) TP (AIMHY 3aqa) 3 perat ure and the
net hanol was removed in vacuo. The product was

extracted two tines with ethyl acetate, then a third
E af ter addi ng sodiumchloride to saturate the
xa'&ﬁﬁfe@us phase. The sol vent was rem)ved in vacuo to

S IR S A

carbhﬁndo‘@lri)oate? 23 (td J =11 Hz, 3 Hz, 3 55 (m 2H) ;
2H) ; 8 (s, broad, ;% (s, broad,
To a|s91pt15n aﬁﬁf[é (é@hh)rpshe(nxl)éﬁ Eniiazel ﬁlﬁlﬁ Ir[qthsém@}phohne ~4-

o ST LRI o LR S s ot . 2.5
mmo?). ("f‘ﬁehéb‘ill'it@ﬁy&% Rag@dd, ‘iléﬂ’dx) fol'®P rSFH‘ %én%bl)%d‘%@ ERA iélnlﬁ%rature and

aC| dtertbutyl ester
dilutéd efithatich benrthane and dvaéli@lSmﬂl NgHCI)gzaé}) fifelajjuenud phiBtwas re-

(181.8 ni in di methyl formam de (4. nl
extra&@féeulthzé;egiomethenwc? the sompingd ))%/gaqr}?é Ve ?4()@1 aa\%@)%ﬁered,

and %I) %ﬁtgal %cﬁvlgc{re? 'ré:i{' éres dé‘% Mgﬁgﬁ@ﬁﬁ%gﬁ%ﬁ ir?iﬁ{léhttﬁﬂive yield.
' NMIRE 06 MIDA (S gRi)

H and tg(?}%; corrbiﬁ?}@%}sgr gani ggg%ﬁe?g{)\é\? Pgé&hﬁggg&) fi Ia?lg’rsegs ¢
1H), dotb @dntnt4eQ @d, UHYS: 93 @tudhd3.p? &dsuld), 3TMRdid d Hoe3. 59 (tm,

inte fllteredthrough silica gel using 10%
IH),M%Q%),% bromst hane to renove trace HOBt. The
el uent was concentrat ed under reduced pressure, then

di ssol ved in dinethylformam de (3 nL) and

Example 62

3-(N-Hydroxycarbamimidoyl)-morpholine-4-carboxylic acid tert-butyl ester
3-Cyano-morpholine-4-carboxylic acid tert-butyl ester (600 mg, 2.83 mmol) in methanol
(20 mL) was added to a solution of hydroxylamine hydrochloride (982 mg, 14.13 mmol)
and sodium carbonate (1.498 g, 14.19 mmol) in deionized water (20 mL). The resulting
solution was heated to reflux overnight, then cooled to room temperature and the methanol
was removed in vacuo. The product was extracted two times with ethyl acetate, then a
third time after adding sodium chloride to saturate the aqueous phase. The solvent was
removed in vacuo to yield the title compound (sticky off-white solid, 466.8 mg, 67 %). 'H
NMR (300 MHz, CDCl3) & (ppm): 1.50 (s, 9H); 3.23 (td, J = 11 Hz, 3 Hz, 1H); 3.55 (m,
2H); 3.81 (m, 2H); 4.58 (s, broad, 1H); 4.92 (s, broad, 1H).
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heated to 130C for 90 mn. Renoval of the solvent in
vacuo yielded the title conpound (300 ng, 67%. 1 NWR
wQo 3@5/08438¢ CDCl 3) d (ppm: 1.51 (s, 9H); 3. 54 PaT/USHP5/005216

3.89 (m 2H); 4.51 (m 2H); 7.47 (m IH); 7.58 (m

IH); 8.02 (m 2H). Exanple 64

3-[5-(3-Chl oro-phenyl)-[1, 2, 4] oxadi azol - 3-yl ] - nor phol i

ne A solution of trifluoroacetic acid (4 nmL) in
Exagipd:63r onet hane (2 nL) was added to a sol ution of

-chl C

3-[5?[3;%1%2(5&?5@%]?-]@5 ﬂ%ﬂdlﬁ& ?flll-m%pélgpg%-)?ﬁarboyg'lllc élCld tert-butyl
estel ert-butyl ester (approx. 200 ng) in dichloronethane

(2 m). The resulting solution was stirred at room
To at@mpdrsahmog off 3r(N3hy droxiycartearimdddyl)-mdrphiotine-4- carboxyhc acid tert-

o DO 100, 8 S L L R o o Th: ) na s

(181b8fh ?%@gﬁ gtd?aﬁn&ﬁ 1@%&?&?@%@%@@% @n@36Reng, 1.24

hi € was separ at ed gqueous phase was

mmdﬁl? ?Ehé selotied wak btivretl ehrtighina trben eenypedatiites tieardiuted dvith
organics were dried, filtered and concentrated under
dlChi@dl@@‘éX&mpﬁ@%@’@iﬂ@dﬁﬂﬂyw&‘l@ﬂ Theaqueppephaserpos rraepttagtedgvith

t 300
aichifop AR saqbiexShpined Saies et Mt (RO, MR
con@niitelfindd dluceitresstre? The QudednierBediie whsterddthrough silica
7.49 (t, J =8 HZ, IH: 7.60 (m IH; 8.04 (m
gel Bi)g F¥anmpdtkarfod in dichloromethane to remove trace HOBt. The eluent was

-{rS-éS Chl or o- phenyl ) - 2, 4] oxadi azol - 3-yl ] - ppr phal_i
congeatrated apgen BiwedREpsyuIs: ﬁwsa%va%mr%m& hyffoFpagide (3 mL) and

heate { gofo L2 éplg i?I% %hl l?gﬁﬁ ?oﬁfg%(tiré%cgo I)Fgeldeﬁi t&ggﬂe c?l?pound
(300(1%59@#@{0@NM%3MMH@€MQ)®(@3{3WB1 (S OHi 3354/€fﬂa3}¥) 3.89 (m,

0. 800 ol The sol n was stirred
2H)r 6 n(heidy 74 Ucne, e 7 di8din, 1HJj 8.02 &d, 24X h
di chl or onet hane and washed with water. The aqueous
phase was re-extracted with dichl oronethane and the
ﬁgﬁp ed organics were dried (Na2SO4) filtered and
Exa ncg%trat ed under reduced pressure. The crude product

3-[SYBSCEIbk6-phleAgl) I PREMJoxA0iS4 Y8 P orphE6lid € i n

A solution of trifluoroacetic acid (4 mL) in dichloromethane (2 mL) was added to a

solution of 3-[5-(3-chloro-phenyl)-[1,2,4]oxadiazol-3-yl]-morpholine-4-carboxylic acid
tert-butyl ester (approx. 200 mg) in dichloromethane (2 mL). The resulting solution was
stirred at room temperature for 30 min, then diluted with dichloromethane and a small
volume of water. The aqueous phase was neutralized with solid sodium bicarbonate, then
deionized water was added and the organic phase was separated. The aqueous phase was
re-extracted with dichloromethane and the combined organics were dried, filtered and
concentrated under reduced pressure to yield the title compound (144.9 mg, quantitative).
'H NMR (300 MHz, CDCl3) & (ppm): 3.10 (m, 2H); 3.72 (m, 1H); 3.85 (m, 2H); 4.18 (dd,
J=11Hz, 3 Hz, 1H); 4.27 (dd, J = 8 Hz, 3 Hz, 1H); 7.49 (t, J = 8 Hz, 1H); 7.60 (m, 1H);
8.04 (m, 2H).
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hexanes to yield the title conpound as off-white

crystals. 1H NWVR (300 WMHz, CDCI3) d (ppm: 3.06 (d, J
woe2eb5a8H8 3H); 3.61 (quintet ofd, J = 12 Hz, BCFES2005/005216

2H); 3.92 (m 3H); 4.51 (d, J 12 Hz, IH); 6.51 (s,

broad, 2H); 7.42 (t, J =7.5 Hz, IH; 7.51 (m IH;

7.92 (m IH,; 801 (m IH. Exanple 66 3

-[ 5- (3- Chl or o- phenyl ) -

[ 1, 2, 4] oxadi azol - 3-yl ] - N- et hyl - mor phol i ne- 4-

i m dot hioc acid nethyl ester To a sol ution of

Exa&ﬁ{l@@?s chl oro- phenyl ) -[1I, 2, 4] oxadi azol - 3-yl ] - nor phol i

3-[51@= @hmm’%hﬁw[m o thdiEio B lniiaphdBiie-8-capbotRioddacid
nmol ) in nethanol (3 L) was addeg CH3I (50.6 nL, 0.82

methﬁbln)ldeThe sol ution was heated to reflux for 1.5 h,

To ao.?QJg*:Ir:]ﬁdgs:()) fhor (S0 AR A P o3 sl “ggdl]""'q?t@h holine (184.8
g, DBHBAHST) Ethélﬁsro‘f@én (£me) WaB GHEY Methb fébmmcgwt@@shaﬂﬁ, 0.800
and the conbi ned organics were driéd

mmbl)| The solptiamevas stiwethtrab@denipetature edamgﬂt girle’@d with t o

ield the title compound in quantltatlve yield. 1H N
dlchi omefhane a@@agl}eddvq]bpfﬁ:}er Phagaquegus hase was gqte}(tgactegpoqth

dlch?%}'gmjth%ﬁ #ﬂ@ c]opﬁoo e%i cg%artws wirﬁ)drlei (1%62 d‘()j %r%red%ttégﬁ)_ilzcentrated

under ré@uceh?)‘ess@redf Ghe%rude E}96&juct W‘]d); chib }_%rhphed iT 6@%Jetﬂ§4 acetate in
hexanel); tcExahbtlhe tige ct)mpt)ulBhasyd)ff vite crystals 'H NMR (300 MHZ CDC13) )

(P} P SothA b %ﬁt § <§1fx Gotriot s Egniie 33 oM g Tedin:
4. 513@??‘1 tzft—é?tﬁ@tf ?@5‘2}2%2‘8( P= ?{5 F—ikc )?9?8313{110 1H); 7.92

(m, tHDe;@y(Iﬁm}m)e (3 8 rrL 27 3 mol) in THF (35 nm.) at 0C
and the m xture was stirred for 2 hours.
3- 1 odo- N- hydr oxybenzam dine (2.86 g, 10.9 mmol ) was
adﬂeg and the m xture was stirred 1 h at room

Ex Pature and the sol vent was rermved in vacuo. The

3-1538¢ [ofoSbeRIN (1054 Qfﬁnﬁ%"%"@fw i Bifibonhiid 120

carbmﬁmlithﬁhiiﬂ a@id methyl ester

To a solution of 3-[5-(3-chloro-phenyl)-[1,2,4]oxadiazol-3-yl]-morpholine-4-carbothioic
acid methylamide (137.6 mg, 0.41 mmol) in methanol (3 mL) was added CH3I (50.6 pL,
0.82 mmol). The solution was heated to reflux for 1.5 h, then cooled to room temperature
and diluted with dichloromethane and washed with NaHCOj3 o). The aqueous phase was
re-extracted with dichloromethane and the combined organics were dried (Na,SOs),
filtered, and concentrated under reduced pressure to yield the title compound in
quantitative yield. "H NMR (300 MHz, CDCls) & (ppm): 2.34 (s, 3H); 3.24 (s, 3H); 3.61
(quintuplet of d, J = 12 Hz, 3.3 Hz, 2H); 3.80 (d, J = 12 Hz, 1H); 3.91 (m, 2H); 4.40 (dd, J
=12 Hz, 2 Hz, 1H); 5.46 (s, broad, 1H); 7.43 (t, J = 8.1 Hz, 1H); 7.52 (m, 1H); 7.96 (d, J =
7.5 Hz, 1H); 8.07 (m, 1H).
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120C overnight. The product was extracted into ethyl
acetate and the organic | ayer was washed wi th water
w@p@slosise, dried over anhydrous sodi um sul f at BCT/US2005/005216

filtered and concentrated in vacuo. Chromatography

(silica gel, 10-20% ethyl acetate in hexane) yiel ded

the title conpound (light yellow oil, 3.0403 g, 61%

whi ch appeared as a m xture of rotoners in the NVR
Exampje¥® (CDCI 3) (ppn): 8.44 (s, IH), 8.06 (d, IH), 7.85

tert-gﬁ%;sliéz(sg@%?)g?&%yl -%4-%5% %&Is- ubl]%rgﬁﬁéi 54-@§‘r|;b%§§1§_§e4 o
Isobtft?ll chld'fQ)foﬁhmt@@l §6mi412 fd)mrnbl)‘kﬁas(zﬁlde&rt&é‘ﬁolu@fﬂﬁm{l 68line-3,4-
3-[3-(3- Iodoptlenyl)-l 2, 4- oxadi azol rplioline

dlcarbmgdicwm@ A-tort-buty] febten (o2, 10. Seinepl) @darlmlhylannne (3.8 mL, 27.3
mm eq;lt u g? mll Ogg and the rﬁﬁﬁur"é“%%‘é gtl;rgd ?or%%ours oﬁIodo-N—hydroxy—

L I T e B

tempﬁfraiura,mﬂld ﬂne selvéhiwes reaved in varatoaThe acyulic eenuaeﬁmrnfeélate was
overni ght and concentrated to dryness. The residue wa
used gyitheut kgmrdmr @u@ﬁh@nona@t/lgt@S anld wissadded ond the segtugmivas S heated at

ydr oxi.de n|c

120 (AR T AN S oo S e ARSLRERTE NS B BRGmEGRver vas

washe@ %ﬁ%ﬁ?e&‘ bh@baAe,l e 7 BCanhFRF RIBEMATARIMe( Sitdig ande! |
2M nmet hanol i ¢ "ammoni a i n~di chl or omet hane) vyi el ded

concerhmtetd il encuo mithoomatogephpsibed gel 21 158 gthyd dedtate hbhdﬂlﬂﬂa)
y1e1dpqi.|;he til qgorppouq%ghﬁﬁe?};]@gh(w 3:_31603 %6 Q‘Vé ép/hlqh_@ppeareg asa mlxture

ofro%)tme% ﬁbﬁﬁxﬁﬁ‘f} Zﬁ)ggl\& &ty o) 83418 168; 8.bbla, 1800785 (@, 11),
7.23 @r ﬁﬁ),(s&tl estap byl 5.0k é& AO%?du 32@br H1W)) 3. N(IHEBIH)/ |3"63(ft,DlH)

hol i ne- 4- car bot hi'oam de Meth i sot hi ocyanate (57
3.49 im8BInob3 (dsSHdtda (¢.¢.3H) 3- (3-i odophenyl )- 1, 2, 4-
oxadi azol - 5-yl ] norpholine (2.16 g, 6.05 mmol) in CHO 3
(50 nm.) and the resulting m xture was stirred at 6Q0C
for 7h and left at roomtenperature weekend. The
m xture was concentrated in vacuo and the isol ated
ExamhpRigdue was triturated with diethyl ether in hexanes

3-[3-(3-Iodoph enyl)-1,2,4-0xadiazol-5-yl|morpholine

A solution of trifluoroacetic acid (9.6 mL) in dichloromethane (25 mL) was added to a
solution tert-butyl 3-[3-(3-iodophenyl)-1,2,4-oxadiazol-5-yl]morpholine-4-carboxylate
(3.04g, 6.05 mmol) in dichloromethane (30 mL) and the mixture was stirred at room
temperature overnight and concentrated to dryness. The residue was dissolved in ethyl
acetate and washed with sodium hydroxide (1N aqueous, 15 mL). The organic phase was
washed with brine, dried (sodium sulfate), filtered and concentrated in vacuo.
Chromatography (silica gel, 5% 2M methanolic ammonia in dichloromethane) yielded the
title compound (yellow oil, 2.1599g, 91%). 'H NMR (CDCls), & (ppm): 8.48 (s, 1H), 8.08
(d, 1H), 7.86 (4, 1H), 7.24 (t, 1H), 4.34 (m, 1H), 4.2 (d, 1H), 3.86-3.99 (m, 2H), 3.74 (t,
1H), 3.18 (d, 1H]), 3.05 (t, 1H).
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30

to isolate the title conmpound (yellow oil, 2.86g,
100% . 1H NI\/R( 3), d (ppm: 8.38 (s, IH), 8.02 (d,
wo Bf)os/0803838 (d, IH), 7.2 (t, IH), 6.86 (m [|H),PEI/UR2005905216

IH, 4.56 (d, IH, 3.99 (m 2H), 3.78 (t, 2H), 3.63

(m IH), 3.03 (d, 3H. Exanple 70 Met hyl

3-[3-(3-1iodophenyl)-1, 2, 4- oxadi azol -5-yl ] - N-net hyl norp

hol i ne-4- carbi m dot hi oate | odonethane (0.1 1 nL, 1.74

nol ) was added to

3-[3-(3-1odophenyl) -1, 2, 4- oxadi azol - 5-

yl ] - N-net hyl nor phol i ne- 4- car bot hi oam de (465 ny, 1.08
Exafipé ¢9 i n met hanol (5 nl) and the resulting mxture was

stirred at 75C for 4h. The m xture was cooled to room

3-[3-(Z1ipdephemyd- 1édr@@du%@i—ényl}-N-matludmonphtdtl@&-ﬂmthvthloamlde

Mot B EiroRRade e d SoonBP Do G TR RERS L

oxad{a%@ IsUm e dtphéif) 2. 1f6 & Wﬁﬂnﬁf'ﬁn@ﬂ@ﬁ%@ mq&na l&levl%&uﬁng

yi €ld the t|t e compound as yellow oi |
mlxtﬁhﬁi%)/as stirbdiiFat 6GfBXSfc&)7h mhd(lq&ﬂn o) rooih ’eéthp(em;turb Wepkéhdo 5I I(edmxture was

conc!g teql PE vac;(yg ggd (chﬁ 1sglp{)ed r@@tgi gag‘@t@g{ed%h dl'g_?hgket{lgr in hexanes

to lschEeSth? gﬁ &18?8“%@1@85&?%;2%2 §10%). yH pyr ]Pcd’i) (plpmg 338 (s,

1H), rsb@zw I1H)a7:83;1(d qiLt); ’wgt(vllﬂg% 86 (lﬁ $1), 6t 1800, qu) 456 (d, 1H), 3.99
of nyl - pyrrol’idine-I -car’boxy ic acid tert-butyl
(m, 2&) 8r78((@.2H)g 3.621m] 1393 (d3&l)! abl e from Phar maCore,
Inc., 4180 Mendenhal |l Oaks Parkway, Suite 160, Hi gh
Point, N C 27265, USA or synthesized according to

Exa‘%’% ure by Beak et. al. J. Og. Chem 1993, 58,

col d

ekt f LB A 535,
I'n dry pyridine (25 nL). The solution was

Iodoﬁﬁdﬂiefn@ 0.21 nilo0NT4 ey whalidkled\te Bli[BQ(BIIoddﬂlEﬁyl)(lﬁz}@-oﬂhdwzol 5-
was ad ed and the solution was extracted with

yl]-Ntimgthydmonphohinae- m&@b@am_de (46heng s mewldngegihanol (5 mL) and
ook o Y LI, ST B
tempgi(')aftﬁﬁl 3&%(3#19%}_9% zrr P20 ARt Et-vith @gtupzﬁ@& &ﬁihﬁrﬂ bﬁ‘grk%%tte'%aqueous)

utton o orosucci ni m de g, 23.2
extracted with dichloromethane. The combined organlc phase was dried (sodlum sulfate),

filtered and concentrated in vacuo to yield the title compound as yellow oil (460 mg, 96%).
'H NMR (CDCls), 8 (ppm): 7.44 (s, 1H), 8.05 (d, 1H), 7.84 (d, 1H), 7.22 (t, 1H), 5.46 (m,
1H), 4.36 (dm, 1H), 3.96 (m, 2H), 3.65-3.86 (m, 3H), 3.22 (s, 3H), 2.37 (s, 3H).

Example 71

2-[5-(3-Chloro-phenyl)-isoxazol-3-yl]-pyrrolidine-1-carboxylic acid tert-butyl ester

A solution of 2-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester (4.2 g, 21.1 mmol)
(Available from PharmaCore, Inc., 4180 Mendenhall Oaks Parkway, Suite 160, High
Point, NC 27265, USA or synthesized according to procedure by Beak et. al. J. Org. Chem.
1993, 58, 1109) in dry pyridine (8 mL) was added to an ice-cold solution of hydroxylamine
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in dry DM (30 nL) was added and the reaction was
stirred at 40 OC for 1.5 h and then at room

w0 esopes@Bar e overnight. A further 844 ny (6.3 PODUY200$/005216
N- chl orosucci ni m de was added and the reacti on was
stirred at 40 OC for 1.5 h. The reaction m xture was
allowed to cool and was diluted with diethyl ether

hydrghloride 6 B & L paifins &7 9. T st iargured at
r°°“‘?"‘${s“§0§*a§&&é’gégaifg§§ oA G EPRET N 208 or%ﬂr?é%‘ﬁgﬂgt‘?%g’gﬁi’ﬁtm"wd

with divtilczeiethahO(3aPO0 Gk X Thd cambitietl @fgadfic layers were washed with brine,

| - Chl or o- 3-et hynyl - benzene and triethylamne in dry
driedfsedirorsyheich ﬂwr@cténmqncewed arvacuon] ietgsidue mae dlssolved in dry

DM R Bt Rt 8 P & eariibo fe Gl PRt (2P g, 732 mmoD
in dr%‘@ﬂﬁﬁt(ﬁ) 039 Qafkdigashd\de *}&ﬁu\% bhs\BEed al AXIOR: 'T@ h &fithen at

rine (100" nL). The organic layer was dried (sodium
roonsllehlfpaltaa)rﬁ oﬁ/d:rhnghteﬂ farnbkrddd aegn (6. 2ihanol) nf NadMosuEhm1m1de was
resi due was purified by flash chromatograph

added pagthgreactionyias ftistedab 4@ @far b he Eh@ Ffiﬁ‘étl‘?fh@ﬁftll’fel wgas allowed to

coot GEERAY Rt e efhei 5 08 i SRy Bk i Gl o

follo‘]vggf By bihn@?ldofﬂlL? Hilie (?_tﬁZt;iC X/éf’r“kéfﬂnéch"lsodﬁm% éuI?atQSﬂKt&hd and
concatﬂya:tedﬁnﬁmcﬂanThb I-li)3$1dﬁe Was (issolvedn drEﬂmhkbremEﬂaane (30 mL) and

addediq 5 L0 DB e oS hephgre s haiemias inday
dichlrapo(?x)l(éfha{n% C@§ ln‘ia g%g]ﬁé Iy]\g\?] tsﬁr?i(gévnﬁﬁlggt %ﬁogmmiaéra%@é and the

solvenk ivhk Hei @A G Mezﬂx Mhe dBdwelyasngissodetded ethilecstab ¥3000@AL) and
was stirred at roomtenperature for I'h and then

washed wddrivatat @d100hmigaud . bringd1 0@l duEhaerganic daysk wasl diied (sodium

sufefg) AN E R O Sy Le | B e PP AEY BOart

chrox‘lﬂ gl ghgg%@%@%tﬁyg erm W f)q?})i\fe HOwRE egﬁgsﬂi&ﬁ@i@ g, 48%) as

washe wat er
an oil ibﬁ(o\.ll’its))hdﬂiled ofl s¢aamniihg) IIIHQWRB(MGD MHk) (t]BCla,dr(ﬁa‘Iders) ) (ppm) 1.10-
concentrated in vacuo to give the title conpound

169 G, H0)11-24 (RILHOUS RS (CHAED) 480(pHhym. 0864014 53 (m, LED;
7.37 8 265 Pt n, 1YL 7.7 8%, 1),

Example 72

5-(3-Chloro-phenyl)-3-pyrrolidin-2-yl-isoxazole
2-[5-(3-Chloro-phenyl)-isoxazol-3-yl]|-pyrrolidine-1-carboxylic acid tert-butyl ester (3.45
g, 9.9 mmol) was dissolved in dichloromethane (15 mL) and trifluoroacetic acid (15 mL)
was added. The solution was stirred at room temperature for 1h and then concentrated in
vacuo. The residue was dissolved in dichloromethane (200 mL) and washed with 1 M
aqueous NaOH (200 mL). The aqueous layer was extracted with dichloromethane (2x100

mL) and the combined organic layers were washed with water (100 mL) and brine (100
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IH; 3.12 (m IH; 4.32 (dd, IH; 6.51 (s, IH; 7.35

(m IH; 7.61 (m IH); 7.72 (s, IH. Exanple 73
WQ@2(05/08B8Chl or o- phenyl ) -i soxazol - 3-yl ] - pyrrol i BCTES10086805216

rbot hioic acid D ethylam de Methylisothiocyanate (329

ng, 4.5 mmvol) was added to

5-(3-chl oro-phenyl)-3-pyrrolidin- 2- yI-isoxazoIe (746

L) (i i Sutbre il 300 PoREEH G oGt ive e Sifcpompound
(2.12??%%‘ TANRAR BoUATH: CDDES) 5phiY e ¥ En P i Béqq 362 (m,

sh ‘chr omat ography using’a gradi ent of 20-80%
1H); 3clet (ad, 4 H). B2 (daria)t 6.5i(v,el H)h &, 351 (1, empﬁﬁb@ngﬂuﬁ;@&wm, 1H).
60% . 1H NVR (400 MHz, CDO 3) d (ppm): 2.21 (m 3H):
2.37 (m IH): 3.11 (d, 3H): 3.79 (m 2H): 5.53 (bs,
6.57 (s, IH: 7.39 (m IH, 7.68 (m IH; 7.73
Ex‘“{’ﬁ? €BH) . Exanple 74

2-[503-IChi1drd= ;(Hk'nw)qsd%&%y—b)yl] ﬁfﬁ%ﬁhne?u%h}bdmoﬁ@aénd mM&hyagide

rbothioic aci'd cycl opriopyl am de
Methisdtbjocygmate (§29 Mg cdyamand) (vad 6ddag, to 4-B-ahiaio)pheagl)-degierblidin-

to 5-(3-chl org-phenyl) - 3- yrrolldln | - i soxazol e
-yl-(S?WOSFg( 748 g, PG, IRy dichisoutege ﬁ%@@ L) pbrqpm) tegyperature.
The RO FIRERAN U1 G FNE A SARL 0017 1811 T8Y rIBIM M yified by

concen at e

flashf chesiat 651 AHYBEsAEY A BRI 41107 A0 B0Ys By EatietHd lrﬂﬁb]ﬁe@l%t@ mélthe title

acetate in hept?ne to give the title conmpound (5

comprgmdtﬁmrgg,(lﬂmﬁl; HMMR/E&OO MH? H)GDC&)@F(ppm 2)25611(3{11) 2.37 (m,
DAY @ §ED: 3B, D3 (LA 7 G 834 BED. 78 . 110
6 b 7.40 2 7.64 I 7.75 (b
773%?[{%)(5@“3 s (m 2H); (m IH; (bs,
2-[5-(3-Chl oro-phenyl)-isoxazol -3-yl]-Nnethyl-pyrroli

di ne-| - car boxi m dot hi oi ¢ acid nmethyl esterA suspension
Example 74

2 B D R PR S b 2
cyclJB%BB}’llanil@é:“ de (344 ng, 2.42 mml ) in dr y
Cyclopropylisothiocyanate (446 mg, 4.5 mmol) was added to 5-(3-chloro-phenyl)-3-
pyrrolidin-2-yl-isoxazole (746 mg, 3.0 mmol) in dry dichloromethane (20 mL) at room
temperature. The reaction was stirred overnight and concentrated in vacuo. The residue
was purified by flash chromatography using a gradient of 20-80% ethyl acetate in heptane
to give the title compound (585 mg, 56%). '"H NMR (400 MHz, CDCl;) & (ppm): 0.55 (m,
2H); 0.83 (m, 2H); 2.20 (m, 3H); 2.39 (m, 1H); 3.03 (m, 1H); 3.80 (m, 2H); 5.45 (bs, 1H);
5.87 (bs, 1H); 6.65 (bs, 1H); 7.40 (m, 2H); 7.64 (m, 1H); 7.75 (bs, 1H).

Example 75

2-[5-(3-Chloro-phenyl)-isoxazol-3-yl]-N-methyl-pyrrolidine-1-carboximidothioic acid

methyl ester
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nmet hanol (10 nL) was heated by single-node m crowave
irradiation in a sealed vessel at 110 OC for 15 mn.
WQ@Ra0s1088®l i ng, the resulting solution was di | BEEUS205/005216
sat urat ed aqueous sodi um bi carbonate (50 nlL) and
extracted wth dichl oronethane (3x70 nL). The conbi ned
organic layers were washed with brine, dried (sodi um

A suffasion of 2-(o-s BRI VAR SO o0 RO iy sbadliele acid

ot 55 8 PR i .y
methhirbl a 5 niig Wa;s“glei(ttgbl by @ﬁ){@& iSde irﬁkbro%vgvéi)?raﬁiétloﬁhh 2 séal6@vessel at
S e a

110 °2$ f%l b ﬁlwﬁi:rd:oehémthg iqsglimza@llut@an& M%%de isafgyatechgqueous
SOdl% I@.ﬂagln (g'O mir) Iegt]rg: eci] With 1cqﬁoromm%han% (3)?’?0t mi).Arhe
comlﬁflgd br2akid 'lééj%so&&e RORRM \)\nth%?ffl%zﬂ’llle@ggxﬁllmpéﬁlfa@ég' ﬂft&@d“ Eﬁd

car bot h| oi ¢ acid cycl opropyl am de (54

conceuitehtedeinhylbud odiivethe 3idle cnmpoilnaﬁs mmil)(SfBthgl; 98%6ipt hanol
e-node mcr

h db
L NV 4O PR T S amtit 208 S0P Bk oot e . 285, 3 3123 s,

SR RPN’ SALEEL B R AP PR Bt A0 Tl UhG 763 . 10

772806 1Agt ed with di chl oronet hane (3x50 rrL) The conbi ned
organic layers were washed with brine, dried (sodium
sul fate), filtered and concentrated in vacuo to give
the title conpound as an oil (563 ng, 99% . 1H NWR

Exampld/Onz, DGl 3) d (ppm): 0.51 (m ITH); 0.60 (m |H;

o2 2k Bl AT ool g Pl oo

acid fdthyll EBter 5. 28(m I H); 637(3 IH); 7.35 (m 2H);
7.6 IH); 7.70 (bs, IH. The foll ow ng conmpounds

A sumeloy(g pégdﬁ-éﬁi-chlom-ah@,y&brusgxaz@ﬁnﬂi-pyrrbydlne— -carbothioic acid

cyclqﬂr&g}ilérgpld} %#6%}%1 ]og? | or ) 51115 ?I}letl)xyl |1ch ég %3%'5 mg,yi ;56 ngorlﬂnl dry
meth[ahol?(%élrfL) g?%qﬁl\%ﬁt?? é&r égn}%ygaﬁg%{'nﬁ&)f%@fa?g?gﬁgn a%b%lﬁxgvgs%el at 75

°C fo(r @h. Afr codlifig, theltbsultin}y soltititn was, dilukdd with sﬁtﬁra(cd&‘d aduedus sodium
blcarbonas‘;te 240 mL) and extracted with dichloromethane (3x50 mL). The combined
organic layers were washed with brine, dried (sodium sulfate), filtered and concentrated in
vacuo to give the title compound as an oil (563 mg, 99%). 'H NMR (400 MHz, CDCL3) &
(ppm): 0.51 (m, 1H); 0.60 (m, 1H); 0.69 (1m, 2H); 1.96 (m, 2H); 2.12 (m, 1H); 2.29 (m,
1H); 2.33 (m, 3H); 3.10 (m, 1H); 3.59 (m, 1H); 3.66 (m, 1H); 5.28 (m, 1H); 6.37 (s, 1H);
7.35 (m, 2H); 7.61 (m, 1H); 7.70 (bs, 1H).

The following compounds were prepared in a similar manner :

b) 4-[5-(5-{2-[S-(3-Chloro-phenyl)-isoxazol-3-yl]-pyrrolidin-1-yl}-4-cyclopropyl-4H-
[1,2,4]triazol-3-yl)-pyridin-2-yl]-morpholine; yield 24 mg, 23%, off-white solid; 'H
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2H), 6.67 (d, IH), 6.50 (s, IH, 5.54 (dd, IH), 4.06

(ddd, IH), 3.83 (m 4H), 3.61 (m IH), 3.58 (m 4H),
w@2@%/08e6 | H), 2.54 (m 1H), 2.29 (m |H, 2.28CT/I$2005/005216

IH), 2.14 (m IH, 1.11 (m 2H), 0.99 (m IH, 0.52

(m IH c¢) 4-[5-(5-{2-[5-(3-Chl oro-phenyl)-isoxazol -3

- yl]-pyrrolidin-1-yl}-4-nmethyl-4H

o Cxfsl g gin 8 B b8 200, AR PR i s o

d 71
2H), M—M)(d BH)S% 5:(30;(6 1) 5 521 (&4, 1@3 4. dd’ﬂ)ddd 1[—?23(83 (o, 'zDH) 368 ¥m, 11),

358%IM‘1H1 t3 21|(H) ll‘é 385’4 (Im 1H}|¥293(I8,311-®;12 2AHm, lfB—I)59 IGI@n 1H), 111
(m, 2?—}3@05%( &5“05‘9*() 5 (m 1H, 2.30 (m IH, 2.19

3-(5-{2- [5 (3- Chl oro- phenyl ) -i soxazol -3-yl]-pyrrolidin
-l-yl}-4-methyl -4H [1,2,4]triazol -3-yl)-pyridine;

¢) 4-5- (55 {2- W(Mhlﬁéme@flﬁgﬂsggaiﬁ-gsyl]Wrr%n%i%ﬂ d??ﬁ%l&ﬁﬁgﬂ;-l

[1,2 ﬂ“‘lpyblé yl)-@yrl@m 24yllymoyphydineg vield # mgz 33%, (hght-yeﬂqw solid; '"H

g o Mgga st g 19: saTlancil g ol 7 Gy o7 o
2H), 6 7©F(df ?Hdi% 5(93(s Q*H)OS 21 W?Hg@sﬁﬁ@ﬁ?'s@s %h] 41), 3.59 (m, 4H), 3.52

rro A-cycl

(m, 4{H),25a1mr lﬁmmnyuﬁ),@m dn,rLEH)yl eld 75 ny, 68%
off white solid; 1H NMR CDC|3 (500 |sz) 8. 69 (dd,

7.70 (m 3H), 7.59 (m IH), 7.36 (m 2H), 6.52

dt
9 3—@&%-0?&?% By psopdiTod- gy - e
[1,2 4]H)lazol—313ﬁ) pyidadd) yielt BOmEMB4% b Whife s i RMVR*@BRL,]500
MHz), 8(&4 (d21H5-§ &R (ddl Hﬂbﬁh)ér(plt NHY X &2 din H—I)4I7161y(rm olIHI)dVJZlFZI(dd 1H),
737 éﬁ,gdéng‘%g%'m 5o ad! 1) P80 a1 A BV s, S5 54 (aaa. 150, 2.56
f h I [ -3-yl]-Nnethyl-pyrro

(dddclp %Dnigzi @’é’r#{g?n SOSEiyoi) cI Zgixgz:)mt hyIy ]est er (61 nyg,

0.1 8 nnDI) i sonicotinic acid hydrazide (43.2 ng,

0.32 nmol ) and pyridine (18 ng, 0.23 mmol) in ethanol
€) 4-E32nHH(3 Ohfeaheltyl)assommgBefibdvrmltdm*ﬂaw-*cymmlbyMH-
[1,2 {]ﬁgazo? g-ayl)e-gyl\‘/lldlanle }%gld]%omg,%S‘Véf (t)ﬁ’-rwﬁ?eoslolhgng tNr]]\/eIRS(S)D(\%leg r(1§00
MHz): 8.69 (dd, 2H), 7.70 (m, 3H), 7.59 (m, 1H), 7.36 (m, 2H), 6.52 (s, 1H), 5.58 (dd,
1H), 4.11 (dt, 1H), 3.66 (m, 1H), 3.32 (m, 1H), 2.57 (m, 1H), 2.26 (m, 3H), 2.16 (m, 1H),

1.15 (m, 2H), 1.00 (m, 1H), 0.47 (m, 1H)

Example 77
4-(5-{2-[5-(3-chlorophenyDisoxazol-3-yl]pyrrolidin-1-yl}-4-methyl-4H-1,2,4-triazol-3-
yl)pyridine

A suspension of 2-[5-(3-chloro-phenyl)-isoxazol-3-y1]-N-methyl-pyrrolidine-1-
carboximidothioic acid methyl ester (61 mg, 0.1 8 mmol), isonicotinic acid hydrazide 43.2

mg, 0.32 mmol) and pyridine (18 mg, 0.23 mmol) in ethanol (3 mL) was heated by single-
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evaporated and the residue was purified by

rever sed- phase HPLC using a |inear gradient of
w@e@sosi3Beil e in 0. 15% aqueous trifl uoroaceti cPEDUN200%005216

second purification by reversed-phase HPLC using a

| i near gradient of acetonitrile in 0.1 M aqueous

anmoni um acetate to gave the title conpound (18.5 ny,

nodeé%@q;ga?vsgt@a Le iﬁ%l(siﬁgﬁc? i/lt 5t71%b?’g%z.e@gﬁrl¥ciogﬂ%]t;%%w t’was
conffh 4yt AR Bt i 5 (5 g o

acetdnifrild )0, 15%% guebns triftfordacaiigpcid. 78 second purification by reversed-phase

3-(5-{2-[5-(3-chl orophenyl )i soxazol -3-yl]pyrrolidin-]|-
HPL{) ysing achinepngnedisyt olpcetonitiile-in O rlj vy aquegny pmpipniyn gectate to gave
spensi o f2-[ 5543-chl or.o- n - | - 3y
e R RRR B 3pb s S A R4 vy oo
€ .
A A e
5.42QdR3Imnd9) (dinl k), 8.601(s,BH)23.54 (hdHwaS6H{eal Y, 293 (m, 3H)
singl e-node microwave irradiation in a sealed vial at
150 OC. After cooling, the solvent was evaporated and

th si due was purified by reversed-phase HPLC using
Exalgpfel i]sgar gradi ent of acetonitrile in 0.1 M aqueous

- ﬁ{)[@-r('i-k!mo el DisoRaH1-38y1jgi@rdlid #nfl1-§RURYEIdp £dTA-AHY,2 4-
3(5-35/6 as a%f&%it% sol%i’gjyg?ter fr-geze-g?ylljnogg 1H NVR

triazob3+y3)pybidindvHz) d (ppnm): 9.00 (d, IH, 8.65 (dd, IH),
U6 OB N T N M
carbé?g%gdo(ﬂ'lrhwcla}giﬁl m?ﬂq&&}eﬁ:@%ﬁ)&z@g@ ggmk)ll‘?:, E?clg&lglcéghdgﬁy(dgngﬁae (43.2
mg, 0.8% miEARaRd Syricfiné18 mg, 0.23 mmol) in 2.5 ml of 2-propanol was heated by

. 3-[2-(3-chlorophenyl)-2Htetrazol - 5-yl]-4-(4-methyl-5-
singleynoidd nmicrawgye itddiation dn a p¢abedovial gt AA0) ﬁgﬁrfmjppqai@qg, the solvent was
evapb%ﬁ&ﬁ%ﬂ;% vagis ?)érq%%f f)}g reév r%e5 -'p?lagggHP]ECllie’sinrgraﬂigleawag%dient of
acet(g‘?%fl?ém &ggfﬁ/?%(ﬁeéﬁk( %rg%i'bﬂwlél?{ %c%’%a}éé{ao' DRt MRS RPAIHdN S0 4 1Rg,
55%) as an off-white solid after freeze-drying. 'H NMR CDCl; (500 MHz) & (ppm): 9.00
(d, 1H), 8.65 (dd, 1H), 8.13 (dt, 1H), 7.71 (m, 1H), 7.60 (m, 1H), 7.38 (m, 3H), 6.53 (s,
1H), 5.58 (dd, 1H), 4.11 (dt, 1H), 3.65 (ddd, 1H), 3.31 (m, 1H), 2.56 (m, 1H), 2.26 (m,
2H), 2.16 (m, 1H), 1.14 (m, 2H), 0.98 (m, 1H), 0.44 (m, 1H).
Example 79
a) 3-[2-(3-chlorophenyl)-2H-tetrazol-5-yl}-4-(4-methyl-5S-pyridin-4-yl-4H-1,2 ,4-triazol-
3-yDmorpholine
Isonicotinic acid hydrazide (155.5 mg, 1.13 mmol) was added to methyl 3-[2-(3-
chlorophenyl)-2H-tetrazol-5-yl]-N-methylmorpholine-4-carbimidothioate (200 mg, 0.567
mmol) in isopropanol (4 mL). The mixture was stirred at 85-95°C overnight, and then

diluted with dichloromethane (8 mL). The organic phase was sequentially washed with

water and brine, dried, filtered and concentrated in vacuo. Trituration with diethyl ether
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mrol ) in isopropanol (4 mL). The mi xture was stirred

at 85-95C overnight, and then diluted with
wale@klognssdret hane (8 nlL). The organi c phase wasPCT/US2005/005216

sequentially washed with water and brine, dried,

filtered and concentrated in vacuo. Trituration with

diethyl etheryielded the title conpound (white solid,

yieldé&fh%%&}esq%%po SERNR ensicgﬁr_&l??@g gg&{i ‘T?IWIJ Bk, ,?q_?p?ﬁ}) 8.76

«, 2’(%%.1( gsleb H).99 %)3121)%9'@2 (llnl_liH?_;V.‘lhz(n{ 'ZH82*5|)2 ﬁ;&l @ﬁ% (412 (ad, 1H),
4, 12f(mL 2lawidr03 (mriﬂ)buh@%(s;\éHe 6 apattéd3i42 (e siH).| ar manner
3 [)2 (3-chl orophenyl )-2Htetrazol -5-yl]-4-(4-nethyl -

The R0l ol frorerdinrt U101 e e ]
8.89 (s, IH), 8.73 (d, IH, 8.11 (m IH, 8.03 (m
2H), 7.47 (m 3H), 5.2 (dd, IH), 4.33 (dd, IH, 4. 12

b) 3*IﬁF(3-2M})rtlmheﬁiaﬂ)élﬂ-wtl‘&zol-ﬁ.—y‘zl]M{(é-,mﬂth-S-Bﬁﬁdi@Fﬁ-yl-W-BZ,ﬂ-
triaz‘g!—?z%rgﬂ’pﬁﬁ%m%@w9%87 4V ubily sobidy [FLYMRS (GRCE). ) (opm):

o0 PERY O 5. 4 20 G YR 2 o

1H), (4p1m)n 281),14 ()4s(m1 H)I) 37749(9 FHY, 3500 m, THAS .46y m2iHT) 7. 23
4 (tm IH), 5.18 (dd, IH), 4.32 (dd, IH),

411(m 2H) 402(mIH) 373(3 3H) 357Cdm

ML NEINENE N4 G s e T

1,2 @ﬁﬁd??@l}%@x@ﬂoﬁﬁéwﬁ& CEY @ﬁ%ayp‘ 450k hitdeTid; OpaMR (CDCLy), &

activity mpl es “of gl utahate receptor assays are

(ppm/)e 1811 (lsmm; 7199 (hh e}t)n 4aan;ms); mzeqm DH) f 6194e(t¢a,rrﬁ+l)e 5.18 (dd, 1H),

é 3 Tanabe et al

+32Kdtbh. 1165, %H)gé@)z (inTFD 7835, aW). 357 Gane Bgb eiclen. 18D
6103 (1995), Bal azs, et ah, J. Neurochem stry69: 151

Ph ééQQL@H,The nethodology described in these

a tions is incorporated herein by reference.

Conveni ently, the conpounds of the invention can be
studi ed by nmeans of an assay that neasures the

The phssmp¢clegicdprepetti¢srfitheednpauvads efthe inyentioasan pe ppalyzed using

oG35 T DL RSB i bt ven
knowseinghe art as described in for example Aramori ef al., Meuron 8:757 (1992), Tanabe
et al., Neuron 8:169 (1992), Miller et al., J. Neuroscience 15: 6103 (1995), Balazs, ef al., J.
Neurochemistry 69:151 (1997). The methodology described ina these publications is
incorporated herein by reference. Conveniently, the compounds of the invention can be
studied by means of an assay that measures the mobilization of intracellular calcium,
[Ca®]; in cells expressing mGluR5.

For FLIPR analysis, cells expressing human mGluR5d as described in W0O97/05252 were
seeded on collagen coated clear bottom 96-well plates with black sides and analysis of

[Ca2+]i mobilization was done 24 h after seeding.
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seeded on col |l agen coated clear bottom 96-wel | plates
Wi th bl ack sides and anal ysis of [Ca2+J] nobilization
wor®sH83es 24 h after seedi ng. FLI PR experi ment SPGB U82005/005216
done using a | aser setting of 0.800 Wand a 0.4 second
CCD canera shutter speed. Each FLI PR experi nentwas
initiated with 160 mM of buffer present in each well
FLIPCN edpefimeatslwgrt doge usidg elasaaetting dd 01806 W ah dtah@4 second CCD

camege 8h§f§ggmtéh§%{hle¢ﬁrgﬁi&ggﬁﬁeﬁé%g BRj510d i D0 it Oeputhel present
I
in cof BRI U FIME ARTRONSERAFAPEARIOERL I AfrefRle signal
was %mmblédl'»@dmte@ e smbhd iservads follomebd biyr3osmmddsaatobsegbne thtervals.
rom 8-point c nc ntr iO r ponse curyv
Resngacs grahe IepsT %&315 af r@ﬁﬁén%%ﬁﬂbﬁgi’@rsa%’&f Bsgiod.

ECsosa(hﬁlIC%Qie?ér{mﬁaQ%BQ %?esmﬁcfé #818 AR HbPRhe d BGR B1pSin? BSiReM@stion
| ate. Antagoni st bl ock of the agoni st

respamsa chyag) &&ﬁswﬁnmﬂmz duplicatet AgoristeCRIG avere genersteddy scaling all

| 1 |
ol R SR L, b P i
challeRde Whd RIRBRA1IAS] BaQBE AV rbdpoM¥H RS 28ohidh @halleri? in 14 control

I nosi tol Phosphate (1P3) turnover. |P3 accumulation is
wellpemthgrsage pdaten i ndex of receptor nedi ated
phosphol i pase C turnover. GHEK cells stably expressing

w RS AT AR, SRmhasec s p el bl

Womosmemsembn hﬁsmi@hpslﬂrater(lﬂgb)mm@ve& dP; d@umulation fs iasured as

) L. . Conp i st wer e and | ncubat ed.
an il OhE5oRtY BECRRE PHAIRBBIF L HEEY (gL s I slBRhfapecsing the
humBY m@‘ﬂﬁiSJ‘fé‘é@&str\QerE SRlubRONRAHT ?H f96- 1ﬂ(5s,1t'@91 '@weﬁn'i’@ﬂ washed three
I ncubating i'n the presence of a ut amat e DHPG

timeg BOHRRES bofferd sainme. ardgue-iticobage éOtr@mmnﬂaﬂ@dnlelﬂlue
addi tion of .perch $ric aci

Congds BT TG AL T4 SeEuoah 1SR EEH Saisbe prigeggist activity

was H@cﬁﬁmﬁ@cpﬁﬂ; Bfeei‘ﬁcﬁ@a‘tlﬂg 1t Sthpomberbr 19 ﬁnlﬁxﬁlaﬁrlﬁéhlﬁﬁhg Wthe
detai |l ed protocol for testing the corrpounds of the

presepnw efiglutamate (§hdwh) etdaHPG (Bh el\@sfgla% mén. Reacriesnyersfterminated
by the a%ldﬁlon of %%1% fole 20 (%% néamplgscxgvere coflected and neutralized, and

inositol phosphates were separated using Gravity-Fed Ion-Exchange Columns.

A detailed protocol for testing the compounds of the invention is provided in the assay

below.

Assay of Group I receptor antagonist activity

For FLIPR analysis, cells expressing human mGluR5d as described in WO97/05252 were
seeded on collagen coated clear bottom 96-well plates with black sides and analysis of
[Ca®*]; mobilization was performed 24 h following seeding. Cell cultures in the 96-well
plates were loaded with a 4 pM solution of acetoxymethyl ester form of the fluorescent
calcium indicator fluo-3 (Molecular Probes, Eugene, Oregon) in 0.01% pluronic. All
assays were performed in a buffer containing 127 mM NaCl, 5 m™M KCl, 2 mM MgCl,, 0.7
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For FLIPR analysis, cells expressing human nmd uR5d as
described in W97/ 05252 were seeded on col | agen coat ed
W@ b@ansizeé t om 96-wel | plates with bl ack si des BemUS2005/005216
anal ysis of [Ca2+] nobilization was performed 24 h
follow ng seeding. Cell cultures in the 96-well plates
were | oaded with a 4 nM sol uti on of acet oxynet hyl ester
mM NalthPOf, 2 d1 Chdlay @él%mg/mldﬂ dilQ0y,i 2 ingan bHEPESOL .8 mg/ml glucose

Mbl, e Pr.ob Oregon) in O 01% pl uronic.
and /‘B@ggs‘: ﬁ%%"éﬁ?e@ﬁgg d in a buffer containing 127mv
FLIPR&peritneid Wéek dore teih M) faket se&né@fM@U@'W@ﬁH a 04 §eddnd CCD

CaCl2, 0.422 ng/m Na : 4 mg/ M HEPES5 1.8 ng/ni

cameyp gbwtes spaed Vﬂth@stcﬁﬂtlcsmdmmw%waveler(m of 48P nFandR62 nm,

esn 380 B AR BB B P el B e
well %f metc@mp%e ando AMERHIQNTYRME! SRsidsst PlatéRes fdm“%wbﬁ@ 20 uL
respectively. Each FLIPR experinment was initiated

addmwrt ﬁrome e agondst platd. fAdter padhseiditionrthefludresehte signal heascehipled 50

f th t t
e il s B3 TS B L R S wee
meas‘&frédi‘z{s tﬁagsakaﬁqigm oPthetrbpohdeUPitIgs ¢l ahp3é ERld. Was
npled 50 tinmes at 1 second intervals followed by 3

o@&lapd@gmuna@ng aesharadnfremdatasobisteeh ek paiats soneeiatied
respc%%;: thrSreg) @8??%%3&88 E & ?10 %S}Qgé}ﬁ%e (\f‘%én%a %hr (r)aﬁ:?gg)brgcahng all

resp@dtsiorthe nfakinmal 8e@0n§&tcﬁ)sér0ﬂtﬁﬂl th@;tlh@nAnag@malS‘t&oélﬂ bi @ agonist
(CRC) perforned in duplicate. g i st

challgpgrotat Rmgyizeddigitha¢y cige PP ¢ §5HEbHIERER AP 14 control

“mugﬁ§gg@§$ﬁ§m§@rved for the plate. Antagonist bl ock of
t he agoni chal I enge was normalized to the average

response of the agonist challenge in 14 control wells

t h . . Me t_of i Phosphat
MeaSene o) Ty DHE A Qoo PGB AR cxpr bosi ng
GHEBKD ﬁaﬁﬁr&ﬁreﬁﬁyﬁ@%ufn%ﬁ %&GﬁRS&@é&gﬁ:@ QredsceBéPordo ézwwém poly—L-

i ne coat | ates at 4 A4 cells /wel
lysmmatad olséasa 40 1 01 coll ol mEGReongBIN S oiel 18T Iayo-

r e h t hree
ol YASHEY LA (35, B bR BRSPS
1 h a8 3790 MEPBS BiMfael salthed 1480MnKENaCD.4%2 N KIS 8.5 n9MLRACl,, 0.1%
glucose, 20 mM HEPES, pH 7.4) supplemented with 1 unit/ml glutamate pyruvate

transaminase and 2 mM pyruvate. Cells were washed once in HEPES buffered saline and
pre-incubated for 10 min in HEPES buffered saline containing 10 mM LiC1. Compounds
(agonists) were added and incubated at 37°C for 30 min. Antagonist activity was
determined by pre-incubating test compounds for 15 min, then incubating in the presence
of glutamate (80 pM) or DHPG (30 pM) for 30 min. The reaction was terminated by the
addition of 0.5 ml perchloric acid (5%) on ice, with incubation at 4°C for at least 30 min.
Samples were collected in 15 ml Falcon tubes and inositol phosphates were separated using

Dowex columns, as described below.
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gl ucose, 20 mM HEPES, pH 7.4) supplenented with 1
unit/m glutamate pyruvate transam nase and 2 nV
w@awsisee Cel | s were washed once in HEPES buf PEr/@82005/005216
saline and pre-incubated for 10 m n in HEPES buffered
saline containing 10 nM Li d. Conpounds (agoni sts)
wer e added and i ncubated at 370C for 30 m n.
Assay Aot depsitobPhasphates Uyingisadéydtad loacExshangedCélmpubat i ng

. bat | ) h
Prepa%ﬁgﬁ 8&2 gxag%g? g{%ls ?188 mt\/;]egrl BﬁlgGat( I3?)gml\/p nf E)r e30

mn. The reaction was term nated by the addition of
0.5 m perchloric acid (5% on ice, with incubation at

Ion-e@hﬂng@rre%v (Pewex AST-%3 forraaigforn, 200-400sBpshe BIGRAD) wass washed
i .00

toree hed SESRALAP SRR H083 QP IRRDEL B LG T RERR Ko,
and whehes il 3 Mo Sphet KEPES| (08GHM B, ped7, I40n Exc hange

Col ums Preparation of 1on- Exchange Col ums

| on-exchange resin (Dowex AG -X8 formate form
a) S 1(%9 JEsh, BIORAD) was washed three tinmes with

stl water and stored at 4C. 1.6m resin was

Samp]asi dect dodieetad im tHl Falcomhabesesidadumhltized3vith 0375 MNEPES, 0.75

M Kokt ERES (ERTARY (5 b EInt 2 e 1dibsds miaiviate the

f
A s A 1

precipitate the pot assi um per chI orate. Supernatant was

b) Inﬁﬁgg%ﬁgﬁp&a g?ar ed Dowex colums. b) Inositol

Bn Elute gl ycero phosphati dyl

Elute glj6&b fpﬁbﬁ)h‘mld}h ifsitbls FRtHS ANFRHN Bhfndni@h Fofmddé.e t ot al
I nosi tol phosphates with 8m TOOYM anmoni um formate /

Elute tpted ingisitel phosphasssaviihimd #7100 emgranéum rfoxmtmf 100 mM Barmic
acid ale @Al&ct ecfﬁéjc? En erytﬂ aﬁ?ﬁnvé?g l%.ln %{a'?é m?)?ed fmtSCmgﬂiSnt
aspect o or

I nvention re
i nhibiting activation of nd uR 5, conpr|3| ng treating

a cell] containing said receptor th an effectjve
One as(;aﬁﬁtlﬂ)tjtth%mvpﬁlgmcr@ G amset pa wpg‘ 1hiting activation of mGIuR S,
comprising treating a cell containing said xeceptor with an effective amount of the

compound of formula I,

Screening for compounds active against tlesr
Adult Labrador retrievers of both genders,, trained to stand in a Pavlov sling, are used.
Mucosa-to-skin esophagostomies are formaed and the dogs are allowed to recover

completely before any experiments are dome.

Motility measurement

In brief, after fasting for approximately 17 h with free supply of water, a multilum en
sleeve/sidehole assembly (Dentsleeve, Adelaide, South Australia) is introduced through the
esophagostomy to measure gastric, lower esophageal sphincter (LES) and esophageal

pressures. The assembly is perfused with vwater using a low-compliance manometric
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Screeni ng for conpounds active against; tlesr Adult
Labrador retrievers of both genders trained to stand
WO n008/08886 ov sl ing, are used. Micosa-to-skin PCT/US2005/005216
esophagost om es are forpxed and the dogs are all owed
to recover conpletely before any experinents are done.
Mtility measurenment In brief, after fasting for | .
perfusipp posipriRentslecue Adlelgides Sputhustiplin)yAsfirgperiuped fbe is passed in

Ltilumen sl eey '
the o0 fafY S BIE Ruf P BRI EE PR o 2 om
aboveéthe I/ER) dl 9nald e ampdificd agdsdquired oh apersors epiagieait 10 H=.
sphincter (LES) and esophageal pressures. The assenbly
is perfused with water using a | ow conpliance
' ' ly@i
WherEBREERS LR ol e TR o LELRACES B[Rty Sl s
been dbtaietlj macebo (00SENaEl) swidst conspouad ¢k aimiaistererbimyravenously (i.v.,
ecirode noni.tored pH,. 3.cmahove the LES I 0
0.5 miGin SICaIEE Sy 140 Bl S Pl & Riienbsp! (10%
pepton8/ B IREhRbsel @%ﬁﬁmﬂﬂag%ﬁ 303 $REd TRG Sié sedfidth thioRgh the
fromfasting gastric/L phase 111 nmotor activit as

centridemen bf thermsstmbly acKWoni/minwaial yolymetaf S0 neldsgp dbpinfpgion of

e nSEaoEh FLFMIASAFISNEoh o e oL PPl ) e
pressiidT 1O nifBAL i{ JRIMBE PR HRess@UWiDheh U@REineddbthis level

Intralipid, pH3.0) is infused into the stonmach .
througheu tlhexpsmeshusieg the imfusion pumn dorfeberstiyingasionyy for venting

. ~mM/mn to.,a-final vol . of .inf-usio .

i g b b S O g g
insuffladiéh 8745650, The ploBediiné hds tken v alidatdas tarealie esany of tifgering

10+1 nmmHg i s obtained. The pressure is then maintained
TLESRs.t hi s | evel throughout the experiment using the

i nfusion punp for further air infusion or for venting

air fromthe stonmach. The experinental tinme fromstart
TLESKs Bulefih@hds 4 ddcnsisom lboepesdphdgeal sphineten bfdsatre Gwith ssfgbnce to

. m n, The procedure_ has bge i dated as reliabl e
inragReRissPTEUR AL - TEBHE > FhisRaaien duonfiis barigeded by a
phar#EAIGRRR1 ks bAYR'itsHORNAIRRIh BBHE ¢é18%atih 85 SlHdsHi efd\’dlstsﬁlallow-

1
reference to intragastric pressure) at a rate of >
induaedHiespresuce differonae betweeh thelldESnd the stomeele shealdbe/legs than

2 mmHg, and the duration of the complete relaxation longer than 1 s.

Abbreviations

BSA Bovine Serum Albumin

CCD Charge Coupled Device

CRC Concentration Response Curve

DHPG 3,5-dihydroxyphenylglycine;

EDTA Ethylene Diamine Tetraacetic Acid

FLIPR Fluorometric Imaging Plate reader

GHEK GLAST-containing Human Embrionic Kidney

GLAST glutamate/aspartate transporter
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pharyngeal signal <2s before its onset in which case
the relaxation is classified as swal |l ow nduced. The
w@r@sssn3es di f f erence between the LES and the sPOIESID05/005216
shoul d be less than 2 mHg, and the duration of the
conpl ete rel axation I onger than 1 s. Abbreviations BSA
Bovi ne Serum Al bum n CCD Charge Coupl ed Devi ce CRC
HEPESonce M{hhydmxmhxibﬂ]ﬁ)épe@uimﬂ[ahmlfonic acid (buffer)
3,5-dih xyphe | yci ne; EDTA Et hyl ene Di am ne
Ps Tet raalﬁléf %ogt%@} 5%L‘TgPR Fl uoronetric Imging Plate
reader GHEK GLAST-cont ai ni ng Human Enbri oni ¢ Ki dney

GLAST gl ut amat e/ aspartate transporter HEPES
Results- ( 2- hydr oxyet hyl ) - | - pi per azi neet hanesul fonic acid

f f in h
ropief 5 Gl ek REL b P RRIRLELSRR ot T FNRYF B e
aspect&if@heliﬁivﬁMdhrthé 833 is Belovo D NASIpembthef adplt bhthe ihvetioh e ICs
IC50Q iis below 2 mM In _another aspect. of the invention
is belov@2)1dd. Inga fatherpspecs offhe ipyengion mqlﬁ‘@rl%éfaem 0¥ uMhe
i nvention the 1C50 is below 0.05 mM CLAIMS 1. A
conpound according to formula | wherein P is sel ected

fromaryl and het @om;:byhd Rl is attached to P vi &IdPR ICs

hon at om-on rina nnrl lc- c-al act ad -Frnmfha ;roup

?9nM

ENENE s SR ) 4796%“3%8916 tallé Sriftro, C1-6al kyl hal g

oS AELY PeN 1  fatl

4-(5- {ECEQQ&Jcder@}eﬁylyd[Eb‘atrk;dle-S(mm ieaidiny | GB--Gemetnd k) gb Q-
-6al kyl aryl, CHO, (COR5, O(COR|
i B ey "ol O (097 6%
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6al kyl OR 5, OC2-6al kyl OR5, Cl1-6al kyl (CO R5, d.
6al kyl (CO) R5 C0- 6al kyl CO2R5, OCl. 6al kyl CO2R5,
w@e06aB1s96 cyano, OC2- 6al kyl cyano, CO- 6al kyl NRSRBT/US2005/005216
OC2- 6al kyl NR6R6, C1- 6al kyl ( CO) NR5RS,
OC1- 6al kyl (CO) NR5R6, CO-6al kyl NR5( CO) R6,
OC2- 6al kyl NR5( CO) R6, (0- 6al kyl NR5( CO) NR5R6,
CLAIMSal kyl SR5, OC2- 6al kyl SR5, CO0-6al kyl (SO R5, OC2-
6al kyl (SO R5, CO0-6al kyl SO2R5, OC2- 6al kyl SO2R5,
Q0- 6al kyl ( SO2) NR5R6, ~OC2-
1. A gempryundsopymirge famwal kyl NR5( SC2) R6,
OC2- 6al kyl NR5(SOZ§<RG, C0- 6al kyl NR5( SO2) NR5R6,
OC2- 6al kyl NR5(' S 5R6, (CO NR5R6, 0(CO) NR 5R6,
, Co- 6al ky!l Ng(-qpm%, OC2- 6al kyl NR5( CO) OR6,
(R)SER and ¥ 5~ menbet ed ring containing atons
NG agcted fromthe group consisting of

(29’( sel
3 'x“*XleI ected fromthe group consisting
|10

of: N, NR4and C P is selected fromthe group
consisting of: C , X3 is selected fromthe group
consi sting of: CR4, N @ig, X4 is selected fromthe
group consisting of: CR4, N/ NR4 and G X5 is sel ected
fromthe group consisting of: a bond, CR4AR4A ,NR4, O
whergin SO and SO ; X6 is selected fromthe gr oup
consisting of: CRA and N, X7 is selected fromthe
P is gileotyd foaonsiydtndbetefoaryC and N, R4 is i ndependently
sel ected froma group consisting of hydrogen, hydroxy

R! is-attadhddab PWia a GBbod aloky bieHaAs P .an@¥PseleehddHrom N Erbup consisting of
Cl- 4al kyl hal o, hal o, C3-7cycloal kyl, 0(CO C 1-4alk

I,
hydr@y, hak, kijtog S@E@Qd]&dbakgc1-63«@-1]@4),@%@&@@,6&&5’1(ﬂz.galzenyl, 0C,.

sl e et ond oo o it ore ooy o
e e R

ro
calkyPORS, GC] fatkylOR’, Ky GlRHYCOYRY (ﬁ}ﬂsdﬂk&l@&@mﬁ? GpxdtkylERRR?, OC,.
=NOR 5’5 Cl-4al kyl hal o, hal o, Cral kyl, .C3-6cycl oangi/zlé,
salkyt00:RalCoytlkylpyanoCOCe sl kylr Yrapet oatlpilNR R, OC,.6alkyINR'R®, Ci.

6a1ky%@}gfﬁjf(}58%&@ﬁc&)ﬁgmﬁé’ﬁ%@g@@’@%@ﬁE@d:zfinkleRS(CO)Ri
Co-calISNREE GHARRF , C GRIKIRIRSY OCH)L 48718 RP K calkR(SO)R®, OC,.
6alkyl(SO)R’, C.6alkylSO,R®, OC,.6alkylSO,R’, Co.ealkyl(SO.)NRR®, OCy.
salkyl(SO)NRRS,Cy.salkyINR*(SO2)R®, OC;.6alkyINR3(SO,)RE, Co.
6alkyINR*(SO2)NRR®, OC, salkyINR3(SO2)NRR®, (CO)NR’R®, O(CO)NR’R®, NR’OR®,
C0_6alky1NR5(CO)OR6, 0C;.alkyINR® (CO)ORG, SO;R’ and a 5- or 6-membered ring

containing atoms independently selected from the group consisting of C, N, O and S;
X! is selected from the group consisting of: N, NR*and CR*;

X2 is selected from the group consisting of: C and N;

X3 is selected from the group consisting of: CR*, N and O;

X* is selected from the group consisting of: CR*, N, NR* and O;
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4al kyl (SO) C 0- 4al kyl, C1-4al kyl (SQ2) CO- 4al kyl ,
(SO CO- 4al kyl, (SQ2) C0-4al kyl, Cil-4alkyl OR- 5, CO-

WA 2008808R5R6 and a 5- or 6-nenbered ring cont aPCi/og005/005216
atons i ndependently selected fromC, N, Oand S, which
ring may optionally be fused wwth a 5- or 6-nenbered
ring containing atoms independently selected fromthe

’is %#&Ve@f"” PisSisa e g ofic 998&@&%@?2@%&%??%%@%@&

mhereln any Cl-6al kyl , ary 4 or heteroaryl defined
®is Sﬂﬁﬁ@rﬂ rom thg gﬁ@@%ﬁn&@fﬁ%ﬁq tNit ed by one or nore A
; Ais selected fromthe group consisting of:
X is deledteddfam theygtowxgnsistihg of:iG exdlN; oxo, C0- 6al kyl cyano,
CO- 4al kyl C3- 6¢cycl oal kyl, Ci-6al kyl, -OCi-6alkyl,

*is 1%&%Mbﬁéle%d @oﬁila ?ﬁiu?)doﬁﬁlsﬁhg &zryﬁﬂigkﬁ M¥droxy-, Cr.salkyl, Co.
CO- 3al kyl ar

salkylQ)@Ro SHok§ ND £1k4‘§tlk$l?k£alo 0alo2 Corextloglk$RE(C(2XY R8Ikl Ci.

k1S IR 8@2@}@?@8 WS SRt I SN S e
4a1ky1§g E‘Iﬂﬁg%lﬂ%ﬁ%g' 23553 Ngg( Gc?)l) l;%u (CONR5 L OCl-

ois SRS LS  Bad S AT

CD; 6al INR S2) R6, OC2- 6al kyl NR5( SC) R6, sosRs
R? an¢R’ @fguwiqpm@elﬁmylm@@om%n@ﬂn@m Hshydroxy, Co-

cally 8 58, SR GHRERG ety Bl i i SS9 6,

6alkyl£&:@% @g%agﬁlghugoa%ﬂl @Féaﬁ%é}fcﬁﬁlﬁﬁ %%a%&e&?@@bﬁfaﬂﬁ?l ?C1-4alkyl,

N, are i'ndependently “sel ec
OC,.sélkplanylH)(CD) kalkyl, CONAG clabial, @oua&mmsmomymol&alkyl(SO)co.
selected from 2, 3. 0r 4, n i selec
i 36 g ESop ety EQ el GPohotion CoalgIgR 3 Coane
mlkyll?’léﬁ%‘t)%nrc]l r%-?gg@éﬁb&@& fiﬁg fcont‘ﬁnh{é &tgfls HadQﬁén%iQntU@EleH%ﬁ from C,
N, O and S, which ring may optionally be fused with a 5- or 6-membered ring containing
atoms independently selected from the group consisting of C, N and O and wherein said

ring and said fused ring may be substituted by one or more A;

wherein any C;galkyl, aryl, or heteroaryl defined under R!,R* and R® may be substituted

by one or more A ;

A is selected from the group consisting of: hydrogen, hydroxy, halo, nitro, oxo, Cy.
salkylcyano, Cy.4alkylCs.¢cycloalkyl, Ci.salkyl, -OC;galkyl, Ci.¢alkylhalo, OC;.galkylhalo,
Cy.galkenyl, Co.salkylaryl, Co.salkylOR®, OC,.alkylOR’, Cq6alkylSR’, OCo.salkylSR’,
(CO)R’, O(CO)R’, OC;alkyleyano, OC.6alkylCO,R’, O(COYOR?, OC 1.salkyl(CO)R’, Cy.
salkyl(CO)R®, NR’ORS, Co.eNRR®, OCy.salkyINR’R, Cyalkyl(CO)NR’R., OC;.
salkyl(COINR R, OC,.4alkyINR*(CO)R®, Cy.¢alkyINR’(COIR®, Cy.salkyINR*(CO)NR’RS,
O(COINR’RS, Cy.6alkyl(SO2)NRRS, OC;.6alkyl(SO)NRRS, Cy6alkyINRZ(SO2)R®, OC,.
salkyINR3(SO2)RS, SO3R, Cy.6alkyINR (SO,)NR’R®, OCy.6alkyl(SO2)R, Co.
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4,4'-(1 ,2-piperazinediyl)di-antipyrine;
4,4 -(1, 2-pi perazi nedi yl)di -antipyrine

waledogaissehl ori de; or 4,4 - (| PCT/US2005/005216
, 2-pi perazinediyl)di-antipyrine dipicrate; 2. A
conmpound according to claim1 wherein mis sel ected
froml, 2, 3 or 4 3. A conmpound according to claim1l

stk GEIE Bl S8 cora IR o6 Lty Elhetbefic i, Fonteining

atoms %E‘?ndenﬂ%l?éectg froim tROs R g c%stm% of &, ‘NJ'@&&@S accordi ng

aim1 wherein X3 r's selected from’the group

anfﬁ“%ﬁﬁ Pl Bole oy 1S IRE GBI AR 1

im6 wherein P is phenyl. 8. A conpound accordin
m is Sqlﬁﬁt%qui?%oilv&réj’r@% mis selected fromthe group °
consisting of 1 and 2. 9. A conpound according to
n is sekcwidfrom @hk2eBr®l is sel ected fromthe group
consi sting of: hal o, Cl-6alkyl halo, OC1-6al kyl hal o,

pis selobte@atday D, 1,003 0bal kad , Cl- 6al kyl OR 5, C0- 6al k”I cyano,
CO- 6al kyl NR 5R6. 10. A compound according to claim?9

ltmg,@pdt@th@gé $ selected fromthe group consisting of: C
e (]Vbo CF3, OCF3, and CN. 11. A conpound

CC rdl claim rein Xis C. 12. A conpound
Wlthﬂ%?cpcr8¥la?ﬂg‘t cco,fnzg’oﬁ%l%f%ier ein XisNor CR. 13. A
' npound acgording to claim 12 wherein when X3 is O
4,4'- (1>%’4P1iP§NZ§1ﬁéPYb)Hbﬁﬁ%rm§» N, X4 is O 14. A conpound
according to claiml1l wherein X isN 15. A conpound
4,4'-(1&epipedizingdiyhdicartipyring dilydrashloride; ¢rs N. 16. A conpound
according to claim15 wherein Xis N and X4 isN or CR
4,4'-(1,2-piperazinediyl)di-antipyrine dipicrate;

2. A compound according to claim 1 wherein m is selected from 1,2, 3 or 4
3. A compound according to claim 1 wherein X" is C.

4. A compound according to claim 1 wherein X° is selected from the group conssisting of

CR*RY,NR*, 0, S, SO and SO,.

5. A comound according to claim 1 wherein X? is selected from the group consi sting of N

and O.
6. A compound according to claim 1 wherein P is aryl.
7. A compound according to claim 6 wherein P is phenyl.

8. A compound according to claim 7 wherein m is selected from the group consasting of 1

and 2.

9. A compound according to claim 1 wherein R’ is selected from the group consisting of:
halo, C;.¢alkylhalo, OC;.galkylhalo, Ci.galkyl, OC;salkyl, C1_6alkleR5, Cosalkvlcyano,
Co.6alkyINR’R®.
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17. A compound according to claim1 wherein X6 is N.
18. A conpound according to claim 12 wherein X5 is

W@ edososwss f rom t he group consi sting of a bond, PCT/US2005/005216
CRAR4' ,NR4 and O 19. A compound according to claim13
wherein X5 is selected fromthe group consisting of a
bond, O andNR 4. 20. A conpound accor di ng to clai m 16

0. A S T A, ATl by s o

lect e group consisting of: hydrogen,
cl, FR%ICI 6[1\2@ C%C’Cqég dﬁ\gl o and halo. 22. A conpound

accor di rei.n .S, heteroaryl. 23. A
11. A BOFPRS %8 8’:‘1&6%?18]% fgvbﬁg:rei n Qis selected
fromthe group consistin .. A conpound accordi ng

12. A eprepamehaseprdingrie chinplil rqm Ri 25N % (Gorpound

according to claim1 wherein R2 and R3 are
13. A oatepemdentdriingdd eline d2 fwhemin ey 35 upOc Biiés Ntandgvheh X is N,
4. Cl-4al kyl hal o, Cl1-6al kyl, C3-6cycl oal kyl,
X" 58 6al kyl aryl and CO- 6a| kyl het eroaryl . 26 A conpound
according to claiml1 wherein A is selected fromthe
14. Ayemupoundriséartingdo ofeim Hywheseja X~ iBdr oxyl , hal o,
Co- 6al kyl cyano, Cl-6al kyl, -OCl-6al kyl, C1-6alkyl hal o,

15. L&dmpaimldkaytdiaing. toZlé;mMcvﬂﬁmmmi jemcor di ng to claim1
sel ected from

16. A?c&??c{ d[aéccﬁramgﬂ) Q{aﬁn ﬂ@%{ﬁé@m & xRz 53-iY N oﬂtl@‘e ridin-

rlazo-3 yl')-pyridine
3-.Chl or,0- phe Soxa [']-4-(4-nmethyl -5-
17. 4F%flﬂélﬂldwc%ﬂn[gﬁofpﬁ?l)‘l %F{%‘P y ]m)r pgol i ne d P
[ 5- (3-.Chl or.0- phenyl ) -|soxazol 4-di fl uor o,

18. Aqéqrﬁgg@yl.d@ﬁgq@mg g clapn g whepgin X’ is se)fec]ted from ﬂ(le group consisting of
a bond, CR'R*, NR* and O.

19. A compound according to claim 13 wherein X is selected from the group consisting of

a bond, O and NR*.

20. A compound according to claim 16 wherein X° is selected from the group consisting of

O and CR*.

21. A compound according to claim 1 wherein R* is selected from the group consisting of:

hydrogen, Cj.¢alkyl, Ci.salkylhalo and halo.
22. A compound according to claim 1 wherein Q is heteroaryl.
23. A compound according to claim 1 wherein Q is selected from the group consisting of:
X6 ! N X6 ’ N X6 / O
A )
N=N ) , and ¢) N=N

24. A compound according to claim 23 wherein Q is
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[1,2,4]triazol -3-yl]-nor
3-[3-(3-Chl oro-phenyl) -
wWh05683%6 | di n-4-yl -4H |
hol i ne
3-[3-(3-Chl oro-phenyl)-[1, 2, 4] oxadi azol - 5-yl ] -4-[5-(4-
di fl uor onet hoxy- phenyl ) - 4- net hyl -

x84H [N, 2, 4] triazol - 3-yl ] - nor phol i ne

‘ 3-(3-Chloro-rhenyl)-[1, 2, 4] oxadi azol -5-yl ]-4-(4-net
hyl}- 54 pyri di n- 4-yl -

a) [1,2,4]triazol-3-yl)-piperazine-I|-carboxylic acid

tert-butyl ester

25. A eorﬁﬁo&ﬁ'a@dr@fn@‘t@ Bl%ﬁﬁ |1)Wliérelﬁ lg]aﬁ& &d la?dﬁﬁe#i:n)dbﬂt}}] selegtedEtom

hyl - 5- pyridin 4H 1,2,4]triazol erazine
the grcmp[ ®nelstu®¢fo qué%)éha}lp)ci dallyl, zqsmmdo@llm Cﬁsaykﬁlaml arsk Gy |
thyl - 5- pyrldln 4-yl -
Galkyufeier aIX triazol -3-yl)-pi per azi ne3 [ 3- (3- Chl or o- phenyl ) -
[, 2, 4] oxadi azol -5-yl]-4-[5-(4-difl uoronethoxy-phenyl)
26. A cqrnp@mdyipcordmg to claim 1 wherein A is selected from the group consisting of:

hydrogeéal, Lyquaﬁlg haé%,t lkylcxfallo %leglkaflﬁél salkyqrg ﬁ(yﬁl?aloa%éj

GaIkyH%;ﬂ(Lg (3-Cnhl oro-phenyl)-[1I, 2, 4] oxadi azol -5-yl]-1-[5-(4-
|quoronethoxy phenyl) 4- nethyl

I
27A%#é$‘l“§a§1 g%‘? ﬁ@?i)*{e?*eﬁ%ﬁﬁ%é'xé‘éi azol -5-yl]-1-[5-(4-
-G Glay L oip Feoseapt p-sdi-Rper O Loyt et 4H [1,2.4Tiazol-3-
1)- 23 8- (3- ChI or ophenyl) - 2H-tetrazo| 5-yl]-1-{5-[4-(diflu
y pyorom‘st hoxy) phenyl] 4- et hyl -

135Gty shed T Pots E%abﬁ%—ﬁ%ﬂe%%@fridaa-érﬂﬁiﬁ%ﬁh@'%oa-@ﬁﬂ)-
morphg hfl yl }-4-net hyl - 1,2,4-triazol-3- yl)pyridine
i (3- Chlorophenyl) 2Htetrazol -5-yl]-I-[5- (4 nmet hox

3-{5-( SRR el Rl ot b R P ph Gy el an
[1,2,41\’[311i£z%q-13%}1]3mbq§ﬂo}1né]’ met hyl -4H-1, 2, 4-tri azol -
-yl) phenyl J'di met hyl am ne

3-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-yl]-4-(4-methyl-5-pyridin-4-yl-4H-
[1,2,4]triazol-3-yl)-morpholine

2, 4] oxadi azol -5-yl ] -4-(4- net

phol i ne
I,
I, 2 4] triazol - 3-yl ) - nBCT/US2005/005216

3-[3-(3-Chloro-phenyl)-[ 1,2,4]oxadiazol-5-yl]-4-[5-(4-difluoromethoxy-phenyl)-4-methyl-
4H-[1,2,4]triazol-3-yl]-morpholine
3-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-yl]-4~-(4-methyl-5-pyridin-4-yl-4H-
[1,2,4]triazol-3-yl)-piperazine-1-carboxylic acid tert-butyl ester

2-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-yl]-1-(4-methyl-5-pyridin-4-yl-4H-
1,2,4]triazol-3-yl)-piperazine

2-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-yl]-4-methyl-1-(4-methyl-5-pyridin-4-yl-4H-
[1,2,4]triazol-3-yl)-piperazine
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[4-(5-{2-[2-(3-Chloro-rhenyl)-2Htetrazol -5-yl]-piperi
din-1-yl}-4-methyl-4H

W@ 2002/084386 i azol - 3-yl ) - benzyl ] - di met hyl - am ne PCT/US2005/005216
{2-[4-(5-{2-[2-(3-Chloro-rhenyl )-2Htetrazol -5-yl]-pip
eridin-I-yl}-4-nethyl-4H
[1,2,4]triazol -3-yl)-phenoxy] -et hyl }-di net hyl -am ne

334 b Bh T DA R R -1 4B AL Ao oy phiehy 14 ity
4H‘@&[€“%B@1?§ﬁlép%ﬁ%% )@f@g 14%%%?’“ SV - 4- (4- et
SRR PR ¢4ac§ﬁporgn¢rqox%@§ﬂﬁxh?rﬁemyl-

b I]-4-met hyl -
4H-[ 24%&%9 J?Hg%ef}t}%ﬂ% 1pi perl di ne

2-[3- ? 1}%‘%{1‘5 pPgnjfl?CE d? 4@@@)&)}%5 % Hlé nyli%] {4 4n:fiﬁllg}(t')r%;r}'%/e&]ﬁlo'xy-phenyl)-4—methyl-

4H-[413 At O1-3 K17 Rlet
[}plﬂerr |Zd| n-g eh?ﬁlb{pemzme(S Chl or ophenyl ) - 2H-t et razol

22 é?‘ qﬂ&%ﬁé@& 3"2}5‘ tetrhzdil -5 - 1TP4- Pt Gifthbrbneidil TphBAA)-4-methyl-4H-

124(&25!13(5 })ggeham@ﬁ Chl or ophenyl ) -2H-tetrazol - 5-yl ] pi per
din-l-yl'}-4-nmethyl-4H 1,2,4-triazol- 3-yl)pyridine

T R e T

yl)pyridinedi n- 2-yl ] - ni or phol i ne5
4-15-(5-{2-[5-(3-Chloro-rhenyl)-isoxazol -3-yl]-pyrroli

2-[2-??%1’&@&81%@2910@! Mazéltb-ylr]l Lil5-(45 methoxyn%lre%% 4 rﬁgthyl -411-1,2 4-tria-

zol-Byl|@Epér2dihd- ( 3- Chl or o- phenyl )-i soxazol -3-yl]-pyrrolidin
-l-yl}-4-methyl-4H[1,2,4]triazol - 3-yl)-pyridine,

[4- (54?( -p- %ﬁcﬂl@mﬂaﬁex@l‘j-%%ﬂk@ﬂilyl]'pﬁp%ﬁﬂﬁlz ol1134 ¥ dthyayaH-9 12 Altrtazol-

cycl opropyl

3- yl)ﬁ)hergfl]d}mcma]amma yl)-pyridine,
3-[5-(3-Chloro-phenyl)-[l, 2, 4] oxadi oazol - 3-yl ] - 4- (5- py

[4-(F-{H[ A CHIord Phédyl 2 iétd-RE 8y Ppipéridin-1-y1 }-4-methyl-4H-
[1,2,4]triazol-3-yl)-benzyl]-dimethyl-amine
{2-[4-(5-{2-[2-(3-Chloro-phenyl)-2H-tetrazol-5-yl]-piperidin-1-yl}-4-methyl-4H-
[1,2,4]triazol-3-yl)-phenoxy]-ethyl}-dimethyl-amine
(R)-3-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-yl]-4-(4-methyl-5-pyridin-4-yl-4H-
[1,2,4]triazol-3-yl)-morpholine
(S) 3-[3-(3-Chloro-phenyl)-[1,2,4]oxadiazol-5-yl]-4-(4-methyl-5-pyridin-4-yl-4H-
[1,2,4]triazol-3-yl)-morpholine
(R)-2-[2-(3-Chlorophenyl)-2H-tetrazol-5-yl1]-1-{5-[4-(difluoromethoxy)phenyl]-4-methyl-
4H-1,2 4-triazol-3-yl}piperidine
(S)-2-[2-(3-Chlorophenyl)-2H-tetrazol-5-y1]-1-{5-[4-(difluoromethoxy)phenyl]-4-methyl-
4H-1,2,4-triazol-3-yl } piperidine
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nmor phol i ne, 3-[5-(3-chl orophenyl)isoxazol -3-yl]-4-(4-
cycl opropyl -5-pyridin-3-yl-4H1 ,2,4-triazol - 3-

W@ kjososEBel i ne, PCT/US2005/005216
3-[5-(3-chl orophenyl )i soxazol - 3-yl ]-4-(4- cycl opropyl
-5-pyridin-4-yl-4H 1,2,4-triazol-3- yl)norpholine,
3-[5-(3-chl orophenyl )i soxazol -3-yl ] -4- (4 nmet hyl - 5- pyri

T e e Ao SRR SR

ol-B iding- Y| ) - 4- met hyl - 4H
‘ ?’[)5?"4]”. azol - 3-yl ] - nor phol i ne,

<S>-%-,<%?a€{%a£§ PRIl Sy HRiPRERE Dt ey 2 -
zol-E—tybgyncﬁhle 1,2,4-triazol - 3-yl ] mor phol i ne,
(3- chlorophenyl) 1, 2, 4- oxadi azol -5-yl]-4-[5-(2-ne

4- [St(ay Zp[é ('éd‘f@"r?’zyﬂ e%ﬁllgr{ogg(%ileny ?ﬁl'pyé' ﬁdlglx% tl} glgg C@E%H %'[

[1 2a]tf15zdllyplo@pmdmda pﬂ&notbholﬁrerret hyl -

,2,4-tri azol - phol i ne,

el ot PR St Rpareny

[1,2,3]tfiazc(léB—y]f)-IppfldmlfB@ply-lrﬁorphollne o
1, 2, 4- oxadi azol -5-yl]-4-(4-methyl -5- ryridin-2-yl-

3- (SJ{Qz[gA(SIGIhl@%%heﬁyl) Xé&apdlwlﬂ)]ipgﬁohdm- Y4 4—methy1 4H-{1,2.41riazol-

| uororyridin-3-y met hyl

-ﬂl$$ﬁ¢nﬁ [ 3- (3-iodophenyl ) -1, 2, 4-
oxadi azol - 5-yl ] nor phol i ne,

4- (5::{2L[3 (G%hlmﬁﬁy%%xhzcﬁ ﬂyl%?ﬂbﬁélﬁl-l'-?l'}yéi ]:ycﬂo]{répﬁﬁi}flw

5-pyridin-4 2,4-triazol - 3- ) norphol i ne,

[123ﬁpamﬂ€%ﬂhmwm@phenyl)|soxazol 3-yl]-4-[5-(2-nethyl pyri

din-4-yl)-4-methyl-4H1,2,4- triazol-3-yl]norpholine,
3-[5-(3-Chloro-phenyl)-[1,2,4] oxadioazol—3-yl] -4-(5-pyridin-4-yl-4H-[1,2,4]triazol-3-yl)-
morpholine,
3-[5-(3-chlorophenyl)isoxazol-3-yl]-4-(4- cyclopropyl-5-pyridin-3-yl-4H-1,2,4-triazol-3-
yl)morpholine,
3-[5-(3-chlorophenyl)isoxazol-3-yl]-4-(4- cyclopropyl -5-pyridin-4-yl-4H-1,2,4-triazol-3-
yl)morpholine,
3-[5-(3-chlorophenyl)isoxazol-3-yl]-4-(4-methyl-5-pyridin-3-yl-4H-1,2,4-triazol-3-
yl)morpholine,
3-[5-(3-Chloro-phenyl)-isoxazol-3-yl}-4-[ 5-(6-methoxy-pyridin-3-yl)-4-methyl-4H-
[1,2,4]triazol-3-yl]-morpholine,
3-[3-(3-chlorophenyl)-1,2,4-oxadiazol-5-yl]-4-[5-(2-methoxypyridin-4-yl)-4-methyl-4H-
1,2,4-triazol-3-ylJmorpholine,
3-[3-(3-chlorophenyl)-1,2,4-oxadiazol-5-yl]-4-[5-(2-methylpyridin-4-y])-4-methyl-4H-
1,2,4-triazol-3-yl]Jmorpholine,
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3-[2-(3-chl orophenyl)-2Htetrazol - 5-yl]-4-(4-nethyl - 5-

pyridin-3-yl-4H1,2,4-triazol -3- yl)norpholine, .
W@2(0208@8ehl or ophenyl ) - 2H-t et razol - 5-yl ] - 4- [ 5- RGI/ES205/005216

uoro rhenyl)-4-nmethyl-4H1,2,4- triazol-3-yl]nof

hol i ne, o

3-(5-{2-[5-(3-chl orophenyl )i soxazol - 3-yl ] pyrrolidin-

3-[3 %3 XhlorpHedFh AR, Rhaid - slyiPa 43 S R pyridinl s VBV bt am-

1,2, 4 tr{aelt 2y[mofhotinbor ophenyl ) i soxazol - 3-yl ] pyrrolidin-I-
yl}-4-methyl -4H1,2,4-triazol -3- yl)pyridine. 28. A

: LA . .
3 LA SR P PR AT SRV 0 4-ricvol
3-yljoorplonding, accordi ng to any one of cl ai ms 1to 26, in
associ ation with one or nore pharmaceutically .
- il 18268504 3 o b GaTE S 4 i 1 2.
e B PR S o AR Ptz
yDmeghoting, use in the treatnment of ni G uR 5 nediated
di sorders. 30. The conpound according to any one of
4-[5¢5-BubBpiridia-2yl)-4-RethySaHL 12 UhARANS-A 13- SN i6QIBeIS 1 2,4-
[-gCCOI‘de?;g to Zrzy onéﬂ’of clainms 1 toﬁ%l[ Rgr %@ #ﬂ?
oxadiazeh$yHmorpholime] uR 5 nmedi ated di sorders. 32. Use of
the conpound according to any one of clains 1 to 27,
3-[3-(3viddopherpiiuf,2dt dHadia@bl- SylTRH{AAER 1-5ig@zﬁdhmyl-nﬁai,ﬁ,&tkhazol-s-
of nd uR 5 nedi at ed di sorders. 33. met hod of
yDmesphghingant of nd uR 5 nedi ated di sorders, conprising
adm nistrering to a manmmal, including man in need of
3-[5-QEGcliliotqpheuyi)im,azcﬂ-i-hEI%ﬁe@tmaﬁ&Ibyri@lﬁlféﬁ?I)%Mﬁeﬂﬁpuﬂt1 ofs.
._the conpound according to any one of claims 1to 27.
triazed8-yHmernhelingd according to claim 33, for use in
treatment of neurol ogical disorders. 35. The nethod
3-[2-63cddmd>iphglyﬂb2H+taﬁranoBS;yl]‘—eb4(4-u&dayl¢s-pyrﬁm-l3€yll4mﬂ ,2,4-triazol-3-
S clhi atric disorders. 36. The nethod according to
yl)mﬁg"lpg‘i’iﬂess, for use in treatment of chronic and acute

ain dis orders.
3-[2-?3 ~chlorophenyl)-2H-tetrazol-5-yl]-4-[5-(3,5 -difluorophenyl)-4-methyl-4H-1,2 4-

triazol-3-yllmorpholine,
3-(5-{2-[5-(3-chlorophenyl)isoxazol-3-yl]pyrrolidin-1-y1} -4-cyclopropyl-4H-1,2,4-triazol-
3-yD)pyridine, and

4~(5-{2-[5-(3-chlorophenyl)isoxazol-3-yl]pyrrolidin-1-y1} -4-methyl-4H-1,2,4-triazol-3-
yDpyridine.

28. A pharmaceutical composition comprising as active ingredient a therapeutically
effective amount of the compound according to any one of claims 1 to 26, in association

with one or more pharmaceutically acceptable diluent, excipients and/or inert carrier.

29. The pharmaceutical composition according to claim 28, for use in the treatment of

mGluR 5 mediated disorders.

30. The compound according to any one of claims 1 to 27, for use in therapy.
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37. The nethod according to claim33, for use in
treatnment of gastrointestinal disorders. 38. A nethod

wo e0osios38bi t i ng activati on of nd uUR 5 recept or SPCT/US2005/005216
conprising treating a cell containing said receptor
with an effective anobunt of the conmpound according to
claim 1.

31. The compound according to any one of claims 1 to 27, for use in treatment of mGIuR 5

mediated disorders.

32. Use of the compound according to any one of claims 1 to 27, in the manufacture of a

medicament for the treatment of mGluR 5 mediated disorders.

33. A method of treatment of mGIuR 5 mediated disorders, comprising administrering to a
mammal, including man in need of such treatment, a therapeutically effective amount of

the compound according to any one of claims 1 to 27.
34. The method according to claim 33, for use in treatment of neurological disorders.
35. The method according to claim 33, for use in treatment of psychiatric disorders.

36. The method according to claim 33, for use in treatment of chronic and acute pain dis-

orders.
37. The method according to claim 33, for use in treatment of gastrointestinal disorders.

38. A method for inhibiting activation of mGlIuR 5 receptors, comprising treating a cell

containing said receptor with an effective amount of the compound according to claim 1.
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