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TRI AZOLE COMPOUNDS AND THEI R USE AS METABOTROPI C
GLUTAMATE RECEPTORANTAGONI STS FI ELD OF THE | NVENTI ON
woheospsexent i nvention relates to a new cl ass 8€T/US2005/005200
conmpounds, to pharnaceutical conpositions containing
sajd ¢ t i '
t%ﬁ%?&%ﬁéﬁgwééiﬁéﬁgﬁg@ﬁ% U%*gﬂsq‘g POTROPIC
Brocesses e ?‘I@@'Iﬁ‘r il Bf‘&]lgi gs%oﬁ% nds and to
FIELR&W THESMNEEINZI@Y used in the preparation thereof.
BACKGROUND OF THE | NVENTION G utanate is the major
excitatory neurotransmtter in the manmalian central
The pi@EnOUSertivatrelates GNonewelass afenmepqndslie pharmasewicabeqapositions

on cen I by bi ndj
e 0 5 03 P S P LB i e
invenfdy FurfRe Relstey gﬂ;%gcésgésofolf WR pidiaddtionl Assidontpoends and to new

Ionotropi ¢ an tabotropic glutanate receptors, based
intermedisteeustin theprapartidern hewst.of t he receptorpprotei ns,

the neans by which the receptors transduce signals

into the cell, and pharmacol ogi cal profiles. The

nmet abotropic glutamate receptors (md uRs) are G

protei n-coupl ed receptors that activate a variety of
BACKGRQUAD QFé‘?HEMﬁ&]p enger systens follow ng the

bi ndi ng of glutamate. Activation of m3d uRs in intact
manmal i an neurons elicits one or nore of the follow ng
Glutz[rﬁﬁ@ csﬁﬁe maj@mgﬁabmmucﬁtrapkmﬁph ul thp avengaligmesnakeesvous
phosphoi nositide (Pl), hydrolysis: intracel|ul
systegg( . @nﬁﬂ@p@gtgé}m(&@pg U%%/&?fgs C%]FBLB(HI(‘S?I?SS[) Slge}in%fng to and thereby
activgt%{%ye?it éu%c@fe_c%ﬁgﬁb TThé@Re@btoRdBARIbebly Blvadesl intotvoansiesclasses,
‘or decreases in the formati on of cyclic adenosine
the 1mmpmnhmtabc£[mﬁl@glutaamtq rgegnitens, basedom e sg,qucw@fga‘gérjes of the
increases_in the formation of. ¢ ' '
receRfOr RSP AT s B LL Feapiofy A BORg) % e el and
pharfg?&%@@§ﬁ§>§bﬁ‘le§r achi donic acid rel ease; and increases

r decreases in the activity of voltage- and
The hiephotioEit glitamaie creniess @mGlgéﬁ})@rﬁrS} ggotedp-’coqp%ﬁ geeeptors that

. Pharmacol ...Sci 14; .
s SRRl et 8 A e BT R et o
gluta{niagtg g%otivgﬁérgit)f %muwm infatt minogliakeeiraly dicits 8¢ §5more of the
. |
FollingugponEs aFtativag PhegholEish gty n phosphamostide D

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).

Eight distinct mGIuR subtypes, termed mGluR1 through mGIuR 8, have been identified by
molecular cloning. Nakanishi, Neuron 13:1031 (1994), Pin et al., Neuropharmacology
34:1 (1995), Knopfel et al., J. Med. Chem. 38:1417 (1995). Further receptor diversity

occurs via expression of alternatively spliced forms of certain mGluR subtypes. Pin et al.,
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nol ecul ar cl oni ng. Nakani shi, Neuron 73:1031 (1994),

Pin et al, Neuropharnmacol ogy 34:1 (1995), Knopfel et
wel200sbsodved. Chem 35: 1417 (1995). Further recepras2005/005200

di versity occurs via expression of alternatively

PNAS;@ g@% (%@%kﬁb@%l bﬁ E%%Pﬁ‘g{(@g?@ Rt R0 P4l J Newrosci

]539(7(1@99@)52 Joly et al, J. Neurosci. 15:3970 (1995).
Met abo

| ut t
Metabgitspia gliera ees T b PR oTRE Do BIHY i S Pioups, Group |
Groul??ﬁogt?d é}{oup:fﬁ‘ HBRRLAREE oRAnAAd AQd §€chﬁln 68y, the second

e secohd nessenger systens utili zed by
messérgeePistis, utiized bythehecaptqrh,aundﬂ:xydh@gphmnacologwal characterlstlcs

%ﬁ%ggéﬁ%&smGgﬁle E‘h@ﬂlﬁéﬂg\ tﬁeﬁ%ﬁeé%a% ng FR«Ld vaﬁ]ants The
blnd&% Qﬁéﬁ&ﬂls%f to Qﬂe%@ 'r&:tegto}soreﬁﬂﬁslﬁ th&52RhAGBof siRgpliclipase Chad the

t1on of phosphol i pase C and the subsequent
subseqoéritmaobalization of intracelbdai dalgiem. cal ci um  Neur ol ogi cal ,

psychiatric and pain disorders. Attenpts at
el uci dating the physiological roles of Goup | nd uRs

Neun%ﬂ%%i’t syOhtrdCAnd/ painQlisdidediese receptors elicits
ronal excitation. Various studies E@ dermn r at ed

Attemptaat dneidying th@phmolg@@ﬁ rgleg of giaqmm Iy tai;t&vatlon
of th%)é C%)JSB%I O iR %QUI% e:xgﬂtio%n Vaflohe éf%&l@s%hd\fé cfeﬂl%nstrated that

us, cere cortex, cerebellum and
Group N2 GRRS ,ag@’ﬁsmlehﬂ pmﬂucﬁ Ibtstsyﬁ»ﬁlcreecgltm upeni agighesdion to neurons

in thelaglglpgcgzne[%ﬁtcg?gbﬁégbgt%g}%%q%aﬁ%n%@tha o oats %rlle% cﬁher CNS
re glo*ﬂg Hi¢439 ﬁﬁﬁ«%@esttﬂﬁtth@ GkéivRioh 9 d@f toRfiR s bEREich SiPddissnaptic

curs, resulting in increased neurotransnitter
mGhJiR%l dasie alsBhskh=n sﬂigmtsbd tﬁdtalptrmim of gegsynaptigm Eluggoccurs,

Schoepp, h
resulREG ROPRRHAS GG SBH 19955 DALR R/ AP dosirt 1592
(1995 Qgﬁ?eg?' Neifbehehp T324: 19@6})994)\/&11@bm1r Meueordorhacod g

réc s have been inplicated in a nunber of nornmal

34: 1@99&)e§s§a¢kms at alndrendndtioraacangsi. 1863131 U3Ptbn of nd uRs

bee h t
Mete}ll)pﬁ éﬂtﬁirpgt\ﬁgﬁcgi)’%? }ﬁ%v%q{lé'eﬁ ?Hglﬁéﬁgercli' ﬂ;l %gﬁ}ﬂeﬁrég 8gﬁormal processes in
the rﬁeﬁﬁ;ﬁaﬁﬁf ONSEeRE@ SN B nﬁaams hasebeealkhowatabereg8Bedbr induction
1993), Bortolotto et al

68:
of hlppocampatj@ng-tezfgl BEentiation ,de c%eﬁgfaé ongrt Z:ﬁ%él&pregsggrg #Shﬂ' et al.,
35847 QSKRLEFEI AL, iy g o SoBp el penwc:
(199MI5 NiBE ey, Cell: 79879 ((9993) roBdprinGAwR! atkieition in n@iegpiion and

analgéa]algq%aéﬁg éélrfglgt? ’cratednl\/fae?lelI~ gtl a?nNezr}i%rgp%r? g t§7\§a(tlb§5r} B8 and
Ugolini, Brain Res. 871:223 (1999). In addition, mGluR activation has been suggested to
play a modulatory role in a variety of other normal processes including synaptic
transmission, neuronal development, apoptotic neuronal death, synaptic plasticity, spatial
learning, olfactory memory, central control of cardiac activity, waking, motor control and
control of the vestibulo-ocular reflex. Nakanishi, Neuron 13: 1031 (1994), Pin et al.,
Neuropharmacology 34:1, Knopfel et al., J. Med. Chem. 38:1417 (1995).

Further, Group I metabotropic glutamate receptors have been suggested to play roles in a
variety of acute and chronic pathophysiological processes and disorders affecting the CNS.

These include stroke, head trauma, anoxic and ischemic injuries, hypoglycemia, epilepsy,
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play a nodulatory role in a variety of other nornal
processes including synaptic transm ssi on, neuronal

wdevslosgaTent , apopt oti ¢ neuronal death, synapt PCT/US2005/005200
pl asticity, spatial | earning, ol factory nenory,

e RAbASH GBh 871 RnBEL A 8 B30 i
Schobkamils Wenck@hﬁ%ac’& Sed Q1 3((1 993)) Cuﬁimnng at gl., Life Sci. 54:135
(199%%{@31%1;?1%238%1? g%g? fjﬁlgéroslég;] ql (Ilswg@oq‘]tlaé gﬁgﬁroﬁ;‘g}‘%acology
34:1 %iéb‘s cﬁaf 197 agtﬁ ed é%@,g bﬁ@mmg%)t SHodren Bi AY TrélRS

Y] a variety of’“acute and chronic pat hop hyS|oIog|ca
Pharpiaeok Seie 82381 (ZDOGQr@hspmrafet glc Cunvg Qpiive RiMBnadtied €3 (2002),

| ud '
Neugehpustizas VR3S S o BB AR SRR v o be
due %‘e%@ésgﬁf'é%hﬁ%'é‘teﬁﬁdlﬁleé ogdifiEbn Sf @wﬁe&@onspw@dmsaem@ I mGluRs
isorders and pain. Schoepp et al, Trends Pharnaco

appe&cto. 1ndr4asibigll(lta@9®)me(ﬁmfnd\ npgRBRh exgitafipn yip pestsEppticumeehagisms

o 3 SR gl R e B o e

path&@@?f&éco?dmglly sels]:twé/ﬁlﬂa%:ﬁmﬂ‘of G&MhﬁG{Lﬂ@%&ptoﬁmolddw
. Trends Phar maco Sci . 331

00
theragagtmdljyrhen@‘{m@ﬂ in a]d;gpqadﬁu@ﬁ ! eﬁwar‘q%gq:sswg gi%ta@gt@d%luced
e

wﬁk@hﬁﬁ@ﬂﬁie |nduced excitation of CNS neurons. Because
Goup | nd uRs appear to increase glutamate-nedi ated
neuronal excitation via postsynaptic nmechani snms and

Rece%@ F{Nh‘h%gs he ]%@1@%1‘&1&1 UL AEBbEhYRII6a8A oleh Sf fetabotropic

Irvation probably contributes to the patholo
glutaﬁ@iﬁe retiep@iry genselllyani Geoant agmiu@tl@, bave@swbbShed%Se peceptors as

pron&gﬁgré&&éﬁggqcﬁ%@gm gﬁe}:?%%;p 8&1&%'&@? {%el‘{égkh &{1 ag@ Q%L(flhlatnc
disofttefd 4Rt d1R6hi® bndNRtBAIh BIRSrdesPeCi f i Ca' ly as

neur opr ot ective agents, analge3|cs or anticonvul sants.
Recent advances in the elucidation of the

eur sj ol ogj cal roles of netabotropic glutamate
Gas ré’c‘gg‘igg\ﬁﬁi ‘gfé?fgire'éﬁ ly and Group | in particular, have
The &S¥étdsb altsBRiBCtet ACEPLiOpSnaso prlaMing lmfg‘rrmte,lglyt As get s
in the rapy of acute and chropic n urolo rh
conqﬁgmﬁaﬂwdérqym therstanach caAp PRABIG the STRP %tséfgﬁgl?%m“ anical
- t%%% aa]nlfgisl{ %t%%ﬂé}?ﬁﬂ% éx?%:vesﬂ'h%?élﬁﬁ’fe? r&’@ﬁed RVRIG.I. reflux”.

€s0 prone to rel axing
|ntern1ttently As a consequence fluid fromthe

Gas%tg%g%%}gggar re ux 1se|ars16t: ?G]glgﬁ) tﬁg E’regalgn euptperegastromtes‘unal tract
disease. Current pharmacotherapy aims at reducing gastric acid secretion, or at neutralizing
acid in the esophagus. The major mechanism behind G.I. reflux has been considered to
depend on a hypotonic lower esophageal sphincter. However, e.g. Holloway & Dent (1990)
Gastroenterol. Clin. N. Amer. 19, pp. 517-535, has shown that most reflux episodes occur
during transient lower esophageal sphincter relaxations (TLESRs), i.e. relaxations not
triggered by swallows. It has also been shown that gastric acid secretion usually is normal

in patients with GERD.



barrier is tenporarily |lost at such tines, an event

herei nafter referred to as "G 1. reflux".
waeasisrsevophageal refl ux di sease (GERD) i s theraoais2005/005200

preval ent upper gastrointestinal tract disease.

Current pharmacot.he ai . . [ r j
The 13 GotngiR s roeg e R Pror R o HEY PuAIE B for the
inhibiti¥d JFRiafsichEleWanésophiaehbl ptlinCel relaeftionx (TEBSRYend thus for
consi dered to depend on a hypot nsc | ower esophageal
treatrgittiof gassio-esaphraral reflux gisorqst %@g%? & Dent (1990)
Gastroenterol. din. N Aner. 19, pp. 517-535, has
shown that nost reflux episodes occur during transient
s The Woilg ‘GIHIRIY eahsiegtiowet @ophagbasphinotes relaaEsms )is héreig defined
. relaxations not tri red Ry syallows, Lt h al-s
in acEuRPETIANH: R sk e ot SLigt ok GLARTRy (e Dot /.
19950 %Hﬁ&ieﬁrrlmi)éiésﬁpﬁagem Sohirf R Pe bR O GRlstr6 MBS 09,
according to the present 1nvention are assuned to be
pp. 608t Al for the inhibition of transient |ower
esophageal sphincter relaxations (TLESRs) and thus for
treat ment of gastro-esophageal reflux disorder (GERD).
10 The WBRINP*GILNGfluLt & BBrein HE@RAIae Muid HymMrthe soplaalybeihg able to pass
sphincter relaxations, is herein defined in acgcordance
into thieteboytheis, singe the meghpnigoldprriqn isfempogaralyilost at gych times.
Bl ackshaw, L.A., Dent, J., 1995; Transient | ower
esophageal sphincter relaxation. Gastroenterol ogy 109,
The RBrdiSPIGBRD”, dherovesostiaggal réilux disefse,lix heiem defined m accordance
defined as fluid fromthe st ch,.bein bl g t assS, .77:x. s
withivan Slegrieardes g uimoué Uk A DT Dot el yelg Baittiere s
.t ' _ ch tinmes. The wordi ng "GERD",
13 C””’g@@’?"@%ﬁ%’%#&g’?ﬁ% g? ‘'ux disease, is herein defined in
accordance with van Heerwarden, M A , SnoutA J.P.M,
becagact o bpaslobi] sf s b 5EREL Db By bl forncw
poteﬂt:;ﬁ{@ltﬁi QA aRDShtRANGPIRNEAGH 90 Bith ssleanivity RAMOGIUR subtypes,
there i1s"a need for new potent ni G uR agoni sts and
partiaulbey dei Gtamptl eteptiirspbtsipe.-a hi gh sel ectivity for ni G uR
subtypes, particularly the Goup | receptor subtype.
20 SUMVARY OF THE | NVENTI ON I n one aspect of the

SUNIMMENY IOFTTHRGRs/ESTIONVI ded a conpound according to
formula | Formula | wherein, .
In one aspect of the invention there is provided a compound according to formula I

RY) 2
(R‘)m—@ 7/xLX8J\Xp4@ o
NG

Formula I

25

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
30 hydrogen, hydroxy, halo, nitro, C;.salkylhalo, OC.salkylhalo, Cy.galkyl, OCigalkyl, C,.
galkenyl, OC,.¢alkenyl, Ca¢alkynyl, OCs.salkynyl, Co-salkylCs.¢cycloalkyl, OCysalkylCs.
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Pis selected fromaryl and heteroaryl R i is

attached to P via a carbon atomon ring P and is
weeb@dosexdof rom t he group consi sting of hydrogencT/Us2005/005200

hydroxy, halo, nitro, Cl-6alkyl hal o, - aIkthan

6@§%@§%Lﬁ§‘ﬁy%aa“§%%wr@?#@W% RO ERE GO0’
C%bggr lel Gglr&y}mﬁ; mlﬁkué%ogegalm(éa@m 0oc1 salkyl(CO)R Co.
6@1‘!1@92&15 0 @%H@gFQgR@ oaa)lkwn(eoﬁg@ ANy AR, OC:
B LA PR DGR L ORI SO, 00
ﬁEﬂNm (B}R m&mgylm EORR F&@mwm{ , 0C,. 6alkylsR Co-

S ?&@y%iagﬁ(@?% gﬁﬁ%ﬁg@{ﬂg@%@ﬁ%&%%yl SR
@k@@ ﬁ?ﬁ@ | 6a|w 1\'&15 mgglad)kyl (SO R
cAKNRERES %aalkym%sm Q@@&W@RN&%} ;FQ @ONRR’,
SN N SR a5 DR s i

52 B36 6 Nieas e d ﬂg @@h&midgatcﬁﬁ%@%memsemt@ﬂrm thd GONER

6, SOBR5 and - or 6-nmenbered ring containing atons
consiﬁp@mféhﬂ‘f@%@%m ed fromthe group consisting of

R’ arﬁ %kmarg 11‘?&: erﬁienﬁg s@@?te g#;z?ﬁllo ?%Bﬁsﬁg cjflhyaﬁJg%ﬁt dgs_alkyl, Cs.

up consrs ogen, 1 oal kyl ,
7Z§dl@dlle5alah&hrya,nd aryl ; Xl X2, and X3, are

1, JaepeRdent Ly el o5t o0 LLOMAE, S SR SN, & 0 and
Wheséi)h étslee{gpéneN)f X7 )@hgna(%@srﬁotgf@l ected fromthe group

consi sting of C'add N such tHat when X7 is N, X8 is C _..
X" ant oifasersélogtedsrom thegprpgNcorRisting of €1aadhe sichrthah wha Jrisdp X is

SRl yheng oty O CRYRE, NR7, O, S, SO and S

R* iFse1Rpd % ﬂ{eegrbﬁ@m&@hﬁgbm s@), e:qgealaylr OB a gr oup

consi sting of hydrogen, - - 7cycl oal kyl and

X* imsejdctedriBom shesgsbupe ceitbisting of QBeRg%ﬁ% p G onSPs#iheOsf H,
oGRS A s P, BB e S .
fopcléak \ydnd 2E1C O-

R?is selected from the group consisting of H, Cy.galkyl, hydroxy, Co.salkylcyano, oxo,
=NR®, =NOR’, C1.alkylhalo, halo, C3-7cycloalkyl, O(CO)Cialkyl, C14alkyl(SO)Co-
salkyl, Cy4alkyl(SO2)Cousalkyl, (SO)Cosalkyl, (SO2)Cousalkyl, OC;.salkyl, C1.4alkylOR®
and Co.salkyINR’R®;

R® can optionally bond to the ring Q to form a fused cyclic group;

R or R® can optionally bond to R3 or to the ring Q to form a cyclic or a fused cyclic group
respectively;

ring Q has 5- to 7-members and may be cycloalkyl, heterocycloalkyl, aryl, or heteroaryl;

R? is selected from the group consisting of hydroxy, Co.salkylcyano, =NR’, =NOR’, C;.
salkylhalo, halo, Cyalkyl, Cs.¢cycloalkyl, Co.galkylaryl, Co.,

salkylheteroaryl, Cosalkylcycloalkyl, Co.salkylheterocycloalkyl, OCj.4alkyl, OCy.
galkylaryl, O(CO)Ci.4alkyl, (CO)OC.4alkyl, Cosalkyl(S)Co.salkyl, C1.4alkyl(SO)Co.
salkyl, C14alkyl(SO,)Co.salkyl, (SO)Co.salkyl, (SO2)Co.4alkyl, Cr.4alkylOR?, Co.

5
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4al kyl , C1-4al kyl (SO 2) CO- 4al kyl , (SO Q0- 4al kyl
(S2) C0- 4al kyl , OC1-4al kyl, Cil-4al kylOR 5 and

wGOQesaéa7h NR5R6; R can optionally bond to the PCTESEdS005200
forma fused cyclic group; R or R can optionally bond

_, £t he rin t,0. f or . LG s ©Qclected f
PN R gpdy ety YoMy Rt Blgad i Relected from
C,AN® BRYS behicl gihg alayWptiohstyebeofuyel with k- or Gmydmbayed ring

heteroaryl; R2 1s selected fromthe gr%gep onsi st |

ContRinigIPReSL, MY ag@pq(iyd@gg@ﬁg}ﬂy:qqhﬂedm gr(éip conmsti%% of C,N
A in AR - 336 b6 kARkikatkd b A;
L A
wher&R 2 CydIkylchrghbidydterostyt defiredlundereR o &y ehd R’ kyely, be substituted
OC1- 4al kyl, OC0- 6al kylaryl, 0(CO) C 1-4al kyl, (CO CC
by onf.oqg}q@% CO- 4al kyl (S) C 0-4al kyl, C1-4al kyl (SO C 0-

R i i o

yI NR5R6 _and ab5-
eaikylﬁyamenﬁemﬁd’lej-wgclodhyéCnieﬁﬁylaﬂospékylhﬁép@ﬁd@%‘ﬂﬂ”&ﬁlo, Co.

| ect ed C.N, ..O, ans : - .
AT GO rtPrr omroR Lot
(COEFODRCBHRTD (,NERPRAGRN IOV, SR EOMT, O(CDYORE QfF iqaliyl(COR’,
consi st ng, of 5C, N and O ar;d6 wherei n_saj g’néﬂl‘ nﬁﬂ?(%% ﬁfi’#ﬂtﬁ
ekl (COMRY , FRJOBS, GuutsyINRR ‘e @ Cayal kR R rfpraaligI(CO) ,
| K t i ped
SR QB SR AL o L BRI CIL 1e

tirtuted by one or nore

Gaﬁk%mstcsoﬁﬁ}kgé; eCONMIRY ep.?mqu(scamz%% 0y calkyl(SO)NR'R’,
c&ﬁ%ﬂ%&%@%@é&%ﬂ%ﬁm@bﬁwgﬁ& .Ceg@%?}ﬁ%tswﬁ% oC>
6%&%‘?4)@@%@&@%@&6%F%%NS@E;?%@%‘%@O)R and a 5- or 6-

nabebal Ky GRBaininEB)dRES ind¢Royently, sebordeiom yhecgrapp consipting of |
6al kyl COPR5, 0(CO) OR 5, OCl-6al kyl (COR 5,
C@Iéim, {CO) R5, NR5OR6, Cl- 6al kyl NR5R6,
. G2 | NRS .6al kyl ( CO) NR5R,
m 1S %tgﬁr% d(\l?:o?%R%l%t 0C2- 6al kyl NR5( CO) R,
n is selbctedl fkomh RRE(2CG)2RE 4; @81 6al kyl NR5( CO) NR5R6, 0( CO) NR
5 - Bal kyl.( SO2) NR5R6 50C2- 6al kyl ( SC2) NR5R6,
asaltﬁ%%%@ﬂﬁ%{soe) R6, OC2-6al kyl NR5( SC2) R6, SOBRS,
Cl1- 6al kyl NR5( SO2) NR5R6, OC2- 6al kyl ( SO2) RS,

Co- 6al kyl (SO 2) R5 5C0- 6al kyl (SO R5, OC2-6al.kyl (.SQ) R5
In angptizer aspfz%t éf}th@ ierention there is p¥ov(1c§3d) a compound o?%or}{mgla ﬁ)

R3 X5/N (RZ)
n
el LG
N X
\X 53

Formula IT

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
hydrogen, hydroxy, halo, nitro, Cisalkylhalo, OC;.¢alkylhalo, Ci¢alkyl, OCy.6alkyl, Co.
salkenyl, OCy.¢alkenyl, Cy¢alkynyl, OC,.salkynyl, Cy.¢alkylCs.scycloalkyl, 0Cy.galkylCs.
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menbered ring containing atons i ndependently sel ected
fromthe group consisting of CN, Oand S; mis

weebdmsexdtof rom 0, 1, 2, 3 and 4; n is sel ect edPETWSR@S/005200
1, 2, 3 and 4; and a salt or hydrate thereof. In

SRR, SRRl oL AL NE 0. g ey FELoRERO%"

ORCNHORNE  RBIGTORY, YIC, (RkyiOR *aCt et DR’ POG.zellayl (30 35 n Co-

aton1on ring P and iss sel ected f

69&1@*‘603&: Bﬁlklyya@z;%e 06411196?561939 6§&paé£ﬁhxgqllpo o-calkyINR SR®, OC,.

aggﬂ@?\niﬁ,'d‘ é%y]éal kgﬁ@ '@% al %C@?NWRG cggslﬁtlms(c@aﬁ 0C,.

éﬂeymsmw emksd cﬂon\méa e@daaudyw c@ﬂzm@lkklﬁ 3, Co.

A08 Pkt iR St DoR I RORE Gy s

%%(ﬁ%li@%al il Ww%ﬁ%ﬂéﬁgﬁmﬁl‘@m' ©
(SQd)RWwam TR (y NRER 51 o INB S QINERESONR R,

@%@Sﬁjﬁ'ﬁ%* N B o T RO SRR (R BRSO and 2

52 506-nfdhead d‘ﬂﬁ%&)rﬁam%ﬁﬁﬂd iﬁﬁé&ﬁd&ltlmlecﬁall ficyth (IBQIrRUB,
Q0- 6al kyl SO 2R5, "OC2- 6al kyl SO 2R5,

ocz 6al kyl &“@2
Gjilslstﬁlaldf}ﬂ R 5R6, OC2- 6al kyl (SO 2) NR

ﬂ@a%{ﬁyg, %p@é@ﬁﬁ%ﬁgm :mugg?{gf%ﬂdg%f%g%%@ﬁ F@lgalkyl, Cs.

IE‘R‘?E‘“@&%‘%NR 5R, 6NR50R6 C0- 6al kyl R 5(00) R
- ba SABR5 d.
X125 Yomerefehaay S5Aed rPh oo T RIBREAGER 145 N

x3 1s§’§§ e%&gq%)éﬁ rﬂ%gérbﬁ'[g c&{sﬁgﬁﬁ 6PORF I 4 Of whereihat Raditthe Bf X' X

ependeft|y selected froma group
a@dl’)éushom, of hydrogen, Cl-6al kyl, C3. 7cycloal kyl and

R bl e T e R BERSEEE b TRUcBEE S o Ehe

R® 1stsE§gttQHgihbgn gﬁ'@b@ﬂ écﬁﬂlsﬁﬁ 1, Clr?lgoe%llésfl hyfdrowh € galkyleyano, oxo,
=NR’, =NOR’, C,alkylhalo, halo C3 Tcycloalkyl, O(CO)C1.4alkyl, C14alkyl(SO)Co.
salkyl, Ci.4alkyl(SO2)Co.4alkyl, (SO)Co-salkyl, (SO,)Coalkyl, OCy.salkyl, Cl_4alky10R
and Co.salkyINR’R®;

X* is selected from the group consisting of CR'RS, NR’, O, S, SO, and SO;

R’ and R® are independently selected from a group consisting of hydrogen, Ci.salkyl, Cs.

scycloalkyl and aryl;

X5 and X¢ are independently selected from the group consisting of C, N, O and S;

R? is selected from the group consisting of hydroxy, Co-salkylcyano, =NR?, =NOR’, C.
salkylhalo, halo, C1_6aiky1, Cs.scycloalkyl, Cogalkylaryl, Co.,
salkylheteroaryl, Cy.salkylcycloalkyl, Co.salkylheterocycloalkyl, OC1.qalkyl, OCo.
salkylaryl, O(CO)Ci.4alkyl, (CO)OCi.salkyl, Co.4alkyl(S)Co.salkyl, C1.4alkyl(SO)Co.
salkyl, C1.4alkyl(S0)Co.salkyl, (SO)Coalkyl, (SO2)Co-salkyl, C14alkylOR’, Co.
4alkyINR? RS and a 5- or 6-membered ring containing atoms independently selected from
C, N, O and S, and wherein said ring may be substituted by one or more A; and

any Cy.salkyl, aryl or heteroaryl defined under R!, R? and R® may be substituted by one or

more A;
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R4 is selected fromthe group consisting of H =0,

Cralkyl, OH R3 is selected fromthe group consisting
wohodd/08@3t9 6al kyl , hydroxy, C0-6al kyl cyano, oxoPCENR2®5/005200

=NOR 5, Cl1-4al kyl haI o, hal o, C3-7cycloal kyl,

Ads 5‘%1?%3 Cﬁé%?;%%gr X3 i { %&f %F%yqﬁld%tﬂﬁ&)mgm %8 Co-

SE e R o ot .
e o UDTATHY oY O IR it PRk o D iy BR?
(@(@%ﬁé@ﬁ(@ﬁs 'zf?]% g&ﬂ?@éya%%e%ﬂq 16D;108 lz:b)oﬁ3 ocy alkyl(CO)R?,

REPX6 are in ependen

Q;lakyt(étd))k NRIOR?, Gr.oikyINRIRS m%a@cyBiRcB NCo. @Hesddg@NBs?N

o8 SIS B S B RSl .

0 6
glk?E‘hR hep@ﬁ}é@l@@ &lg&NRéﬁﬁ @alky 1@&4)1\111@& 0C,.calkyl(SONR'RS,

aryl

Cone sy YR HEOSRE) L RIS SR8 1 sy NRIGQDARIR’, OC:.

eSOk s S IR CotBNOR e S QIR and 2 5- or 6-

fidmbab& vihg S6@ it g‘a’tbﬂﬁy indep&Qelly dedédtsd from the group consisting of
érS%Q) 4a| kyl, 4al kyl OR 5, C0- 4al kyl NRSR6 and a
agd fenber ed ring containing atoms independently

f and S, and wherein said ring nmay
mlsﬁged%%%%mtdéft ng(‘%%%%)e or nore A; and any Cl-6al kyl,
nis %%dte&ﬁoﬁ@}jeﬁnaraddzdefl ned under R1, R2 and R3 may be

substjtute y. one or nore AJA s selectedfromthe
plsgql%f%l oRd |%‘@|2n§n§f hydr ogen, hydroxy, halo, nitro,
St h Sa {(ey)lfcyano CO- 4al kyl C3-6¢cycl oal kyl ,
a safi %f‘ﬁ §I° “C1-6al kyl hal 0, OCL-6al kyl hal 0, C2-
6al kenyl CO 3al kyl aryI C0- 6al kyl OR5,

- 6a I Kk C1- 6al kyl SR5
In a e RS OBt BEFRGTE YSRGS PEEA egaa%aﬁ%%ﬁ%ﬁ ey terss,
com%é &gﬂféﬁ&ﬁeg@lﬂg effettifa hinwluitGPaRom piRa R forkubl IthIfbilmula II
6al kyl N C0- 6al kyl ( CO) NR5R6
and mwcmic@tmymmle dmns g}(%mem@(l@jg; fsrt carrier.
Q0- 6al kyl NR5( CO) R6, 0. 6al kyl NR5( CO) NR5R6, 0( CO) NR
5R6, (0-6al kyl (SO2) NR5R6, OC2- 6al kyl ( SO2) NR5R6,
Iny @&ﬁﬁhgﬂdsﬁw OoBER)ikGentioaZhdra hé(pthB&d SER)REce8aREmposition
Cl- 6al kyl R5(S%t) NR5R6, OC2- IkyI SO
comppsiga picpmpsapd fbtorapladapidprpye %sﬁr@qntegbyﬁgGluRS

rece%{bq n?ed?atecpﬁls&ders, 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 or
formula II for use in therapy, especially for the treatment of mGIuRS receptor mediated
disorders, and for the treatment of neurological disorders, psychiatric disorders,

gastrointestinal disorders and pain disorders.

In another aspect of the invention there is provided processes for the preparation of
compounds of formula I and formula II and the intermediates used in the preparation
thereof.



menbered ring containing atons i ndependently sel ected
fromthe group consisting of CN, Oand S; mis
weebdmsexdtof rom 0, 1, 2, 3 and 4; n is sel ect edPETWSR@S/005200
1, 2, 3 and 4; pis selected from1 and 2; and a salts
hydr urt
A o RS RE R LPSRED i R PRl EPRREp o it o e

man6RENESHd aedicandm fosthe greantelnemamemmﬂlolf ybesitl @aatliobesity related
anmount of a conpound of, fqornul a

mul
condifippsnasceei a%tgqaﬂnaé@@r& digprdery |de’&‘?+?“108>9%?15‘?€§%¥!% %%ﬁdfl@?e and
the réﬁﬁtﬁﬁrﬁ &&Eﬁ}% ﬁr[d cdrﬁbl%ﬁ{loﬁ’s e{ig& lféfe%ﬂi of the

I on ere I's provi arnaceutlca
conp05|t|on conprising a conpound of formula I, or

for all for he treat 0
e TS e SRl B b S LT SR R Sin
beloReur ol ogi cal disorders, psychiatric disorders,

gastroi ntesti nal di sorders and pai n disorders. In

still a further aspect of the invention there is

provi ded the conpound of formula I or forrmula Il for

use in therapy, especially for the treatnent of nd uRS

receptor nedi ated disorders, and for the treatnent of
neur ol ogi cal disorders, psychiatric disorders,

gastroi ntestinal disorders and pain disorders. In

anot her aspect of the invention there is provided

processes for the preparation of conpounds of fornula
| and forrmula Il and the internediates used in the
preparation thereof. A further aspect of the invention
is the use of a conpound according to forrmula | for

t he manufacture of a nedicament for the treatnent or

preventi on of obesity and obesity related conditions,

as well as treating eating disorders by inhibition of
excessi ve food intake and the resulting obesity and
conplications associated therewith. These and ot her
aspects of the present invention are described in
greater detail herein bel ow DETAI LED DESCRI PTI ON OF

THE | NVENTI ON The obj ect of the present invention is

to provide conpounds exhibiting an activity at

nmet abotropi c glutamate receptors (M3 uRs), especially

at the nd uR5 receptors.



10

15

20

25

30

Li sted bel ow are definitions of various terns used in

the specification and clains to describe the present
wonvesgion. For the avoi dance of doubt it is t®CDas2005005200

understood that where in this specification a group is

DET%EI?%]:)%@?%%TIB(N rg?ﬁned agqf[/e sai d S(ra;iuged

enconpasses the first occurring and broadest
definition as well  as each d al

The eheeqtof thegresepbnverinn iy F%Hfﬁv Ao onutd RO it st
metab@iépgc bRudard! P&@g@tﬁ@&bﬁ;ﬁ@} espclallySit &E%Gfdmtebéiﬂors

nmeans group having 1, 2, 3 4, 5 or 6
carbon atons. Simlarly 'Cl-3" nmeans a carbon group

. ving 1, car bon at ons

visted ol pisdefaicine S Frioga Rt LR} ot HisofRERp B By
descﬁ the Yeseht iRbediRher s i ndicates that the group is

sent. In this speC|f|cat|on unl ess stated

othermnse the term"al kyl" includes both straight and

anched c ;
For it A vdiee ! qeryt 1Xa pRYPLR0RT halfihrkin b pdRalR, p sroup i
qualifreB B Y herefrbbféky defidedh lﬂtﬂaﬂnedlheméﬁﬁefd)re or [defqu gbove’ said group

t-pentyl, neo-pentyl, n-hexy i - hex s hex
encopapiesths firgt ogeHFINg ang bgoaélﬁﬁ i@nﬁ’coélr?é §/h B‘écy all of (€ other
deﬁrﬁ%&y rth%%g%lup npropyl or i-propyl. In this

i ca unl ess stated otherw se, the term
cycloalkyl refers to an optionally substi t ut ed,

For hegvrageac aiRyPHit Iy bR anegPabIBE i T PRGRIa Cre meansa
carbé% g%col P‘Tﬁ(/i)ﬁg 1, 8y 0B&X ¥l cafonG¥th® hﬁiﬁhhélrly ‘CNy’tiédhs a carbon group

i cation, unless stated otherw se, the term

havih@ll K2poy'3 qarhﬂnwd@ss bot h straight or branched al koxy

groups. O 3al koxy may be, but is not limted to

met hoxy, ethoxy, npropoxy or i-propoxy.In this
In tH3RE& Whé&lalsBBscriphlsQRS inégdt 6 dzcdb)he W, totwiticH e Subscript refers

"bond" nmay be a saturated or unsaturated bond. In this

1nd1mdh¢t|tb981‘0@n,ls @hserlss stated otherwise, the term

“hal 0" and "hal ogen" may be fluoro, chloro, brono or

iodo. In this specification, unless stated otherw se,
In ﬂﬁ@@e&ﬂfcﬁho@u&lﬁsh gthied otfRawise athe aﬂrmylallglﬂ bmpludse bleh IS‘m@ght and

h bstituted th
brangb%%alnml:}gglt grlg)]?}pss " Smf!1y lgje ut e\tl\r/le not mlted & me’c‘flslC ejthy‘la 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 Cisalkyl 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 “Csscycloalkyl” may be
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.

In this specification, unless stated otherwise, the term “alkoxy” includes both straight or
branched alkoxy groups. C;-;alkoxy may be, but is not limited to methoxy, ethoxy, n-

Propoxy or i-propoxy.

10
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6al kyl hal o"

y include, but is not [imted to
fluoronethyl, di
[
0

[
i fluoronmethyl, trifluoronethyl,
wohozroset7hyl , di fl uoroet hyl or bronopropyl. TheCcTasm0s/005200
" OCl- 6al kyl hal may include, but is not Iimted to
fl uor onet hoxy, difluoromethoxy, trifluoronethoxy,
fl uoroethoxy or difluoroethoxy. In this specification,
In thispesfcaionl elentsaedbiherwitd)ehe term baidenay be i setimatpdor
bot h_strai ght and branched chain al kenyl groups. The
Unﬁ@%ﬂﬁ@b@QLGalkenyl refers to an al kenyl group having 2
to 6 carbon atons and one or two double bonds, and may
be, but is not limted to vinyl, ally rop enI
In thus-qpemﬁeart;dn utessoated othetwise iy terns f‘b@lyf ancg‘éhﬂl«wwi may be fluoro,
ent en and hexenyl. In this specification, unless
dﬂo@%ﬁ @%ﬂg?MAse the term"al kynyl " includes both
strai ght and branched chain al kynyl groups. The term
C2-6al kynyl having 2 to 6 carbon atong and one or tTD
In tlmasppd:lﬁcatmmd Qrﬂe&‘lrﬂiatﬁﬁytmé’\’ls% (e fesm natky|haly"tragpng gn alkyl group as

deﬁrfedﬁ%)ﬂ%/? Wf C}hfr‘% tuteg %ﬁ(ﬂ‘}éﬁc{ %&' ci%gér}'ﬁ&ﬁl ?309@ nTH@ﬁéhn “C1

exynyl peci f1cation unl ess
galkyah4167 ma? encd3id, Bt ik het Hmited toaqurameﬁf/b difliczomethyl,
optionally substituted nnno&g&%Pc 0

. ¥ )
tiflysyomeiab Braciiy & urmenPu ko RPRgPE: S Sag alkythalo
mayggﬁﬁlg&e A gﬁt‘lg?‘ﬁgﬁﬁﬂga {d:ﬂﬁdreﬁeth@&?'mhﬁ&oﬁféﬁlo%z' ttm@ll%ﬁ)methoxy,

term™aryl™ ‘are” phenyl, naphthyl,
fluoibethoRy 4r tigluosdeytarxynapht hyl , i ndyl and indenyl. In this
specificati on, unl ess st at ed ot herwi se, the term
"heteroaryl" refers to an optionally substituted

In tHfPﬁ)‘%El}ﬁ%Llﬁ&i Qtﬁle?é sl iothetRBatiHé adalkehilg isol6dedPoth straight and
taining at | east one heteroatom sel ected

branichaiegimimalkedyy gfoupsiThedemn “€;-sathenyp] werpto anyakayd gwp having 2

to 6 ﬁ#[b]& giombstjz{p]dé)ilg |o£ I?WO #8%? Sorb&s cﬂn?f B% Yot 1st1fb't Fﬁﬂﬁ ed to vinyl,

allyﬂ ﬁidf)@ﬁy‘-l' V¥propeadinagsil il butara zodtyl, pemtsmydaﬂpéryényl and hexenyl.
pyr azol yI , I'mdazol onyl, oxazol onyl, t hi azol onyl

tetrazolyl and thiadi azol yl, benzoi m dazol yl,

In tl}1§?pze§ﬁx gfﬁcgl{ Yhlest {ea l?ﬁﬁ'xg 6! tﬁé fébrﬂlpﬁ%ﬂ%’/i”’ 1ncludes both straight and

razo opyrl enzo , 1 ndolyl,
braﬂcﬁ&i ﬂiii@i Mkynyl\growhs n"!?he tepry I(Izd;alzklynyll havmng 1oi 61I¢a11‘9¢1; atoms and one

dy]
or 45yl PORds R o TR L4 By PBAes Py i
gﬁ% . In thi
b“t’;“g ?é?ﬂlyﬁg%/ B Jn?ékelsgest t'reldngt her\r/]vi sel, St he term
aIkyIaryI “al kyl heteroaryl " and "al kyl cycl oal kyl

fer substituent t atLa
In 5 sesifeatish u@?% othgi&fid %%?@}hei?{aﬂ it ggﬁe a% “MW
substituted monocyclic or bicyclic hydrocarbon ring system contalmng 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.

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

imidazolyl, oxadiazolyl, oxazolyl, isoxazolyl, pyrazolyl, imidazolonyl, oxazolonyl,

11
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In this specification, unless stated otherw se, the

term "heterocycloal kyl" refers to an optionally
weubmstosearh ed, sat urated cyclic hydrocarbon ri ngCTRUSR@EN05200

wherein one or nore of the carbon atons are repl aced

thiaz%%?]i, ge %%él?f‘iinm 'eagré\%o ?rb%hz%ﬁugn?akggﬁ',edeﬁ% ¥olyl ncl udes

0 pgyrro t et r ahydr of ur an,
tetraﬁﬁlrétﬁb?{c_ﬂbpyrfdyﬁ p&’t&ﬂ@drhomiimld;ﬂfirinﬁdinpl, penzdimyk indolyl, isoindolyl,
_nor pholi ne, thionorpholipe, tefrahydropyran,.. .
pyridogyh anyeRZIh ropgRidRYL i aﬁ?@f&%@& £GP higpelgyridyl
. "B . . 'd . 1
pyridil ThRhe SRS oh Lo iy, SR TRIRRAAS iy
or S", includes aromatic and heteroaromatic rings as

In e P A1) Pt it of Kyl Py P gt and

“alle@ Qb fef HEDsUsHES MYt 16 Gitadhel vars tBe Alkl] bioth teah il
furyl, Tsoxazolyl, isothiazolyl, oxazolyl, pyrazinyl,

hetenpyryhand gyclogbyyligtieup nyl , pyridyl, pyrinidyl, pyrrolyl,
thiazolyl, thienyl, imdazolyl, imdazolidinyl,
i m dazolinyl, triazolyl, norpholinyl, piperazinyl,

In thitl Peéifieation, Bhip&Y stdehytherviys, alzolerdi“hyterocpoloalk gl irefgts, to an

_pyrrolidinyl, pyrrolinyl, tetrahydropyranyl, .

optamlip SR RyRRLY hydipErib B KB STRGE MisEste gne grgore of
C ‘ e
e GRUEDN b B Ao L SERIGARY P e
is noﬁﬁ&iﬁ&it@g’pyrr@idin@?etmhydmﬁm n antrélfy dsathisphengepiperidige pigerazine,
e,. or _be part, of, groups incl udi but not limted

morpholing; thiog qllnﬁﬁeﬁ%ﬁgﬁgg@q%, ?tfﬁ%ﬁa%t@wvw'am di ne,

hydr oxyam di ne and al koxyami di ne. In the case where a

subscript is the integer 0 (zero) the group to which _ .
In thiswpesifilostion, phlessestaed otherwdise thegerm [iGtorthmegpeigd ring containing

ahsent, .i.e. there is irecd, ho .
ctonjragpedgSisples i iai £ NaPl G e  BPARRE obf fetergaromatic
ring$ REwbIBhMarbdtyBHe hAdBterob il R ringh Owhieh niaytgSatibdtedpatially

2 common atons.ln this specification,unless stated
saturatdverwinsauabes. Esamples of shgh'ringe sy bg, bjascpetdymited to furyl,

. _fragnen cont ai ni . t O - o
o SRR R0, TR PR, B A0y
pyrriyl iBazEVE tényll Fintdadolyd, imiddzehidinyDieidanblogil rteiatolplf t he
invention relates to.c ds of For, s
morpldingl, piperazinyl, piperidyl, pc%;r;ePr?chj)rr]lyﬁ pgrazol%lgyll, SyrlazthonryEuply?rohdmyl,
pyrrolinyl, tetrahydropyranyl, thiomorpholinyl, phenyl, cyclohexyl, cyclopentyl and

cyclohexenyl.

In this specification, unless stated otherwise, the term “=NR>” and “=NOR>” include
imino- and oximo- groups carrying an R’ substituent and may be, or be part of, groups
including, but not limited to iminoalkyl, iminohydroxy, iminoalkoxy, amidine,

hydroxyamidine and alkoxyamidine.

In the case where a subscript is the integer 0 (zero) the group to which the subscript refers,
indicates that the group is absent, i.e. there is a direct bond between the groups.

In this specification unless stated otherwise the term “fused rings” refers to two rings

which share 2 common atoms.
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Pis selected fromaryl and heteroaryl Rl is attached
to P via a carbon atomon ring P and is selected from

woOhersgsaIp consi sting of hydrogen, hydroxy, habkPaT/US2005/005200
nitro, Cl-6al kyl hal o, OCl-6al kyl hal o, Ci1-6al kyl,
OC1- 6al kyl, C2- al kenyl, OC2-6al kenyl, C2-6al kynyl,
OC2- 6al kynyl , Co-6al kyl C 3-6c¢ycl oal kyl, OC0-6al kyl C 3-
In thi€ 6pedifaakilsi) unl€Q stieddothanyde, theGand dridgdedmehns £HOlecpia0) R

5 0(COR5, 0(COCRS5, 0O 5,. Cl-6al kyl OR 5 .
fragn@g_c(ga’qa%@pml%c’()r Ig)gr_e@écprgy |o% %%Whl&i@lﬁ]gp@%we @ﬁe @jﬁoms ina

. - Kyl D, AlkMl OO 2R5, CO- 6al kyl cyano,

fm&%.f@l%e%%ﬁ"?, Oréog-g}é%éfg%tm 5R6, OC2- 6al kyl NR 5RS,
C1- 6al kyl (CO NR 5R6, OCL-6al kyl (CO) NR 5R6, C0-6al kyl NR
5(CO.R 6, OC2- 6al kyl NR 5(CO R 6., CQ-6al kyl NR 5(CO NR *

One WQIW?M%}%@%?J&%%P%@P@ﬁ“%‘%@@m‘é‘éﬂky| (SO) RS,
OC2- 6al kyl (SO)R5, C0- 6al kyl SOR5, OC2- 6al kyl SO2R5, Q0-
6al kyl ( SO2) NR5R6,

0oc2,6al kyl (SC2) NMEHR6,CO~6al kyl NR5( SO2) R6, OC2.
.. 6a R5( S2) Rb, (FN (SO2) NR5RS6,
(R)pre ¥|/XR2§O NRE (CO) NR5R6, 0( CO) NR5R6, NR5ORS,
)

cat kX , OC2-6al kyl NR5( CO) OR6, SOBR5 and a
5- or 6- Xfed ri ng contai ning one or nore atons
i ndependently selected fromthe group consisting of C

N, O angoiuldxd and R6 are independently selected from
a group consisting of hydrogen, Cl-6alkyl, C3-
whergigycl oal kyl and aryl; X1, X2, and X3, are

. 1.hd fromthe group consisting of
Pis %ﬁ%@%@gﬁa@ﬁﬁéﬁgﬁa I'n at | east one of X1, X2, and X3
R! isiaStactaid tHIP vid a@aboX8toat en sief cindds felented fremghogioup consisting of
consi sting of and N_ such that e 7.15 N '
P e SSePSs biles Mg, © a0 S LR TR R TR Gl Co
0. DSiIRLdyNG,Q 1; 08, c4BkefiAl dydalkyl@ cc¥dodlRyl, OCo.salkylCs.
BUPA, COTHIBE, hptl oD, B Il . ko

ot
«G7cl S8y laGelsaScy 12y, RICaalkyReylaC O, KEOpRh REQ)R SHCQOR,
s B e
EBRORIOCH IRy i 00 AT, 00,
AN R okl by (G B’ 10G asabiprl CONRR' ( Go- @l R COR”, OC,-
salkyINR*(CO)R®, Co.calkyINR*(CO)NR’R’, Co.calkylSR®, OCy.alkylSR’, Co.
salkyl(SO)R®, OC4.salkyl(SO)R®, Co.salkylSO;R?, OC.6alkylSO:R’, Co.
salkyl(SO,)NR'RE, OC,.salkyl(SO)NR’R®,Co.salkyINR*(SO)R’, OC.
salkyINR3(SO)RS, Co.calkyINR*(SO)NR’R®, OCp.salkyINR*(SO2)NR’R’, (CONRRS,
O(CONR’R®, NRPOR®, Co.calkyINR*(CO)OR®, OC;.salkyINR*(CO)OR’, SO;R® and a

5- or 6-membered ring containing one or more atoms independently selected from the

group consisting of C, N, O and S;

R® and RS are independently selected from a group consisting of hydrogen, Ci.galkyl, Cs.
seycloalkyl and aryl;

X!, X2, and X°, are independently selected from the group consisting of CR* N, O and S;

wherein at least one of X!, X?, and X3 is not N;

X" and X® are selected from the group consisting of C and N such that when X"isN, X} is
C and when X" is C, X* is N;

13



4al kyl , Cl1-4al kyl (SO 2) CO- 4al kyl , (SO C 0-4al kyl ,
(S2) C0- 4al kyl , OC1-4al kyl, Cil-4al kylOR 5 and

wGOQoosaéaTd NR 5R6; R3 can optionally bond to thecTiusgoogo0s200
to forma fused cycl ic group, R7 or R8 can optionally

t t 12 clic or a
tis ?%%cged“g%i?%iwcgr&}lﬁ S Sémﬁ tHQ vg)dl%l go%yhas 5- to
4 is delOREPRES tmglroapwo@@stﬁgrd@@v ;NR ,15tS5 56%; ynd BO; ar yl
het er oary Is selected fromthe cﬁOﬂSl rhgyl C
anéfR ramnéwnd@a Lyswlaeiaddyema, gfmm%msm?wﬁg‘/ N, L163185% T3
é&&ﬂﬁﬂd‘ﬁr@hal o, Ca cyl, C3-6cycloal kyI
ar

Co- 6al kyl het er oar yl,
R’is ﬁlééyédcﬁf(ﬁhmﬂ &rplip cimsistimiglof Hh éhealby,lyb}fcngkﬂo salkylcyano, oxo,

ML, Costraieli bep Lo s Ryt BCORC it g diisorc

kY$ 1oyl Kyyl, C14alkylOR’
m?ﬂé&%lk?@@#m@pﬁ%%ﬂ% Ry R Bt and 5
a:ﬁiC@‘rallﬁleﬁﬁbered ri ng containing one or nore atons

d nt | el ect whi ch
R’ capapt G a5 Te A g i H e by R Geote; 8 e e 1 ing
orqgrbtaﬁ 'ogh&ﬁhll‘?%n@ ko RPbEtoathe fiRg iQidefoan deytliq osefused extlic group

fromthe group consisting of C, N and O and wherein
rsmocﬂlvplyng and said fused ring may be substituted by

|
r1ng @ehla? g etg mﬁeﬁ%{%;@d egﬁ?:‘g @Kgillé( lﬁlé‘velé(% bé’lllcl ?&){1 ggét%?&g%
2is @élg&@d Gof t.;t]le /dgrd@) @ﬁhl@ﬂﬂlgadf Hyrdumyt EesajkyigxangorETRls,t—rhﬁ@Rofcl
ogen r n| t . a cyano
@é lheﬂgklsal@ ﬁvﬁ% 1539&1 %@ﬂ‘@? 11, €92 gal ky?/ha|yo
K Tkyl, OC
%fi‘h cﬁ{zéﬁé Oga.gﬁk\(rgcloglﬁtl @%}élnéylme@ggélqgé;}ayu 0C).4alkyl, OC.
6am@1?arﬂa0@0m Bl COROS 4 BloF Ry I Ggs. @dk}klyCegi’&lfVé(SO)Co

BT SR (B R oa s - Ry 5 5 Pt CHAISIORY O

@Q’R G- 0alalsy bbf EhMRHRERbrin Salrgyone GOndRe Staﬁ‘ns independently
Gal kYL R S(COIR 6 CO-6al kyl R S(CO R
selbakddy R G5 NGO Rehich flapymam dptignalbob ‘FA(/?W th@ S PRer

e LS i AT AT e v

cGRAnOFRE, NahkY) 4ROvRMBM saldrifigiiidydaidStns@) fR6g may be substituted
CO- 6a yI(SO)R5 OC2- 6al kyl (SOR 5 and a 5- or
bpomeyaeigdki ng cont ai ni ngone or nore at ons

whetett argfe& 6?1ﬁ<ty %ﬁ‘ﬁl SHRULAHRR@LMP 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, Co.
¢alkylcyano, Co.4alkylCs¢cycloalkyl, Cisalkyl, C¢alkylhalo, OCi.salkylhalo, C,.
salkenyl, Cosalkylaryl, Co.salkylOR®, OCs.calkylOR’, C1.6alkylSR®, OCy.galkylSR?,
(CO)R®, O(CO)R®, OC;qalkylcyano, OCy.galkylCOsR’, O(CO)OR®, OC.4alkyl(CO)R’,
C1salkyl(COR®, NR’OR’, C,.calkyINR’R’, 0C,.alkyINRR®, Cy.6alkyl(CO)NR’R®,
0C,.¢alkyl(COINR’R®, OC,¢alkyINR*(CO)R’, Co.calkyINR*(CO)RS, Cq.
«alkyINR’(CO)NR°R®, O(CO)NR’R®, Co-galkyl(SO)NR’R’, 0C,.6alkyl(SO)NRRS,
Co6alkyINR*(SO2)R®, OC2.salkyINR*(SO2)R®, SO5R’, C16alkyINR*(SO)NR’RE, OC,.
salkyl(SO,)R?, Co.salkyl(SO,)R’, Co.salkyl(SOIR’, 0C,.¢alkyl(SO)R® and a 5- or 6-
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consistingof CN, Oand S; mis selectedfromO, 1, 2,

3 and 4; nis selectedfromO, 1, 2, 3 and4; pis
weebdosexddrom 1 and 2; and a salt or hydrate therastes/005200

Anot her enbodi mentof the inventionrelates to

o ggeﬁgg%?{ (I)lfn%glﬁ%j })1% b dxﬁﬁferg:&nﬁs ddleﬂé}%ﬁﬂl}p sel&etéBfrom the group

et eroar I's attached to P
cUﬂsztﬁg@ﬁCanantrﬂrﬂ onring P and is selected fromthe

group conS|st|ng of hydrogen, hydroxy, halo, nitro,
mlS@lecéﬂdkaIﬁé)bba -6c@hddal kyl hal o, Cl-6al kyl, OCl1-6al kyl ,

5%%! al kenyl , C2-6al kynyl , OC2- 6al kynyl,
nis S%Ctgg?ljkhf% %C 021 kyl, QCo- 6al kyl C 3. 6cycl oal kyl
pis sé]éciﬁdlﬁ}oyﬂ aaydz,mo 6al kyI aryl, CHO, (COR 5, 0(COR 5,
%g ?’f; CN)OR 5, C1-6al kyI OR 5, OC2-6al kyl OR 5,

asalt@}f 'R 5, OCl-6al kyl (COR 5, CO- 6al kyl CO2R5,

OC1- 6a| kyl CO2R5, CO0-6al kyl cyano, OC2. 6al kyl cyano,

C0- 6al kyl NR 5R6, OC2. 6al kyl NR 5R6, Cl 6a| k @%ICO) NR
Anotﬁ@ze:m@mmaalofyhe(l@@nmnsd@tes GDe@BPRIAARRL

6a| kyl NR 5(CO) R6 % C0-.64\ kyI NR5(CO) NR 5R6 CO 6al kyl SR

eco~6al kyl S $ (SOR 5, 0C2-6al kyl (SO R
15 cme | kyl SO2RS IkyIS@RS co- 6al kyl (SO

(R )|2) --ﬂv al

oc2- 6a|

) NR5R6, C0- 6al kyl NR5( SC2) R6,
5(802) R6 CO- 6al kyl NR5( SO2) NR5R6,
OC2- 6al kyI 5(S2) NR5R6, (CO) NR 5R6, 0(CO NR 5R6,
NRSOR6, C0- 6al kyl NR 5(CO) OR 6, OC2-6al kyl NR5( CO) OR 6,
S8R5 aRermulsll or 6-nenbered ri ng contai ning one or
whetdor € atons i ndependently selected fromthe group

r(gglr’mstlng of C N Oand S; R5 and R6 are
P is dohstepefciantyiynd aktectaed; f rom a gr oup consi st i ng of

R e D S A B L e Mg o
h&%‘ggﬁtlyaﬂmg{, hﬁB“nm@ nd, Mlk;&ﬁ%alb D¢ Féamlgg? L@lgtmk:yg@cl alkyl, Ca.
calkenylf OK&_&ernyI C2 5a1kynyl OCz 6a1kyny1 Co.salkylCs.gcycloalkyl, OCy.alkylCs.
scycloalkyl, Co.calkylaryl, 0Cq.salkylaryl, CHO, (CO)R’, O(CO)R?®, O(CO)OR’,
O(CN)OR?, Cy.¢alkylOR®, OC5.alkylOR’, C1.calkyl(CO)R’, OC1.6alkyl(COR’, Co.
salkylCO,R®, OC1alkylCO,R’, Co.galkylcyano, OCa.galkylcyano, CoalkyINRR®, OC,.
salkyINR°R®, C1.6alkyl(CO)NR’R®, OC1.alkyl(CONR’R’, CosalkyINR*(CO)R®, OC,.
salkyINRS(CO)R®, Co.calkyINR*(CO)NRR®, Cy.salkylSR’, 0C,.¢alkylSR®, Co.
salkyl(SO)R®, OC1.6alkyl(SO)R’, Co.salkylSO;R’, OCy.salkylSO:R, Co.
salkyl(SO;)NRR, OC5.calkyl(SO)NRR®,Co.calkyINR*(SO2)R®, OCy.
salkyINR3(SO2)R®, Co.salkyINR*(SO,)NRR’, 0C,.¢alkyINR*(SO)NR’RS, (CO)NR’R®,
O(CO)NR’R®, NR*OR’, Cy.¢alkyINR*(CO)OR®, 0C,.¢alkyINR*(CO)ORS, SO3R® and a

5- or 6-membered ring containing one or more atoms independently selected from the

group consisting of C, N, O and S;

R’ and R® are independently selected from a group consisting of hydrogen, C;.¢alkyl, Cs.
scycloalkyl and aryl;

X! and X? are independently selected from the group consisting of CRY, and N;

X3 is selected from the group consisting of CR* N, and O; wherein at least one of X! x?
and X° is not N;
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and X3 is not N;R4 is selected fromthe group

consisting of H =0, Cl-6alkyl, OH R3 is selected
wonreH8oBz9 gr oup consi sting of H, Cl-6al kyl, hy#CDN$2005/005200

CO- 6al kyl cyano, oxo, =NR5, =NOR5, Cl-4al kyl hal o, hal o,

. C3:7 | kyl . O 1- dal kyl | (SO C0-
R isfgeglsf Oah&?\éﬁr%ﬁ %‘g‘%ﬁ‘% offh i € %@%%af kyl)
1s(s§@8t)e@@roﬁﬁiﬂé}§rou@hsﬂﬁhg<yf H, Cﬂ.sa‘ﬂ@ﬂ,l&yydfw €.g4llylcyano, oxo,
N(%ll NRSRG; X4 is sel ecte

o g ol < fergfoalol Bty a1
4%13‘§rod'é%?ﬁ@§‘?@§f"¥ay1?ﬁ’ R9°Y 451&?"@3?5’ B0 | UGB SAlsIOR

X8 GaLalkyINRREndent | y sel ected fromthe group
consisting of C N, O, and ¢} B | ect ed om t he
X" igielngiedden i the gTayP S‘PnSFﬁ%‘BGEQR R% @98 %@ é§?’cyano
R’a @!%are 1{'}@65 Ed?ng%f SRkl ol 9grd'ﬂl@|c%n51§ﬂn Hdkogen, Cy.¢alkyl, Cs.

CO- 6al kyI aryl, yl het eroaryl ,
mloedkjd)dndwj’loal kyl, - al kyI het er ocycl oal kyl,

o ST i S e SO (S

R? 1&1&%&‘&&{1 ﬁ@%l@@p ééﬁsﬁ‘slﬁhg of Eﬂlrﬁgcrf} alyfdky, Cogalkylcyano, —NR
I k Cl1- 4al OR 5, - S 4al kyI NR5R6 and a
=§\T OBr, -mléccrti@ice dalo ﬁgsaé]éﬂt G- d‘fb’ﬂﬁaléiﬁ]e Conalkpae .t ons

AR A B Ay P 0,
64915’15@’“ de%)ﬁ%gﬁ?&%%)(ﬁmm (%iaﬁlkylfﬂ)@mdmyl mmall?ﬂ(&@lﬁo
Derlcer el nelighdse Sl SRe Gralkyl Syt DR, Co
MW%‘S ?@ y orgq %1%191112 11‘33 ng(égntaﬁﬁh%( YhEYBRBre atom? independently

Cl-6al kyl h
sél&kecﬁﬁbklyﬂlﬁ‘éj (%) andZS athka‘nyll sa@-l@mkty basybstituted by one or more

gal kyl OR5, OC2-6al kyl OR5, Cl1-6al kyl SR5,
Aoepd 6 kyl SR5, (COR5, O0(COR 5, OC2-6alkyl cyano,

§4R vad 1@1R6%hKR3 )B8Substituted by one or
anyg% ﬁ’?kyry’( CO) R5, al%50% C al kyl N 6, o(tézﬁ@em Kyl NRSR6.

mor€d; 6al kyl (CO) NR5R6, s OCL1- 6al kyl ( CO) NR5R6, '

A isgeler iy B it PR o R D By e
2062cyadb K] BSRINBSERBalkyl, Cysalkyl, Cy.salkylhalo, OCy.alkylhalo, C,.
salkenyl, Co.salkylaryl, Co.calkylOR®, OCa.alkylOR®, Ci.galkylSR®, OC,-calkylSR’,
(CO)R®, O(CO)R®, OC5.alkylcyano, OC;.6alkylCO;R®, O(CO)OR®, OC.alkyl(CO)R’,
C1salkyl(CO)R®, NRPOR®, C, qalkyINR’R®, OCs.6alkyINRR’, Co.salkyl(CO)NR’RS,
0C.salkyl(COINRR®, OCy.calkyINR*(CO)R, Cy-galkyINR*(CO)R®, Co.
salkyINR5(CO)NR’R®, O(COYNRR’, Cy.alkyl(SO2)NR’R, OC;.salkyl(SO)NRR®,
Co.salkyINR3(SO,)R®, OC,.6alkyINR* (SO2)R, SOsR’, C1.5alkyINR’(SO2)NR’R®, OCy.
salkyl(SO,)R®, Co.calkyl(SOR?, Co.salkyl(SO)R®, OCy.6alkyl(SO)R’ and a 5- or 6-
membered ring containing one or more atoms independently selected from the group
consisting of C, N, O and S;

m is selected from 0, 1, 2, 3 and 4;

n is selected from 0, 1, 2, 3 and 4;

p is selected from 1 and 2; and

and a salts or hydrates thereof ,
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C0- 6al kyl NR5( SO2) R6, OC2- 6al kyl NR5( SO2) R6, SOBR5,

Cl- 6al kyl NR5( SO2) NR5R6, OC2- 6al kyl (SO2) R5,
wOQeBakeaTh ( SO2) R5, CO- 6al kyl (SO R5, OC2- 6al kyl pE8DUR2005/005200

and a 5- or 6- nenbered ring containing one or nore

atons i ndependently selected fromthe group O

consisting of C N, Oand S; mis selected fromOQ, 1,

Anotﬁer chnbdadnéht the inSerRRinaelaed té tRvopoind?, 3 and 4; p is
selected from1l and 2; and and a salts or hydrates

3-3- $ﬂ§{0§§ﬁgﬁgi@%aﬁ§’?9-%{181%! -S/ﬂ?Hi-1”2’Eﬂfiéﬁﬂ-stﬁbtﬁfo%eﬂ@l}J,3,4-

oxad?az&?:z(gnb%@phenyl) 5-{[(4- rret hyl 5 pyridin-3-yl-4H1,
54-triazol -3-yl)thio] math}/
2- (3-0]x1anhphzlml)~2-({3i-ﬂ)ne¢h},é(4-methy 5-pyr1d1n- -yl -4H-1,2,4-triazol-3-

r.o { 4- met hyl - 5- pyri di n- 4-
yl)ammq]qlh h?zgéi ff FY‘%c#Hg ‘Ma&ﬂf‘ﬂ%’}‘ét hyl }-2 y , 4- d%ydro 3H—y
F1.41.713- HE%P; - -1,2,4-triazol-3-
40 ili ilitcm[[’%?% 331?1?0 6?1%30#13? }Sl]ﬁﬂll-(l)-xg)%rdfarzngfhyhﬂﬁ ] ‘et hoxy} - 4-
yl)pyiRtidey| - 4H1, 2, 4-triazol -3- yl)pyridine 4-(5-{
1-[2- 3chlorophen |)-2H 1,2, 3-triazol - 4y|](ﬁh%xéﬂ,-4-
4- (5@{[M3~cmr¢ph@nsal)12ﬁaz&-tr@zo IA-yhsthogndrmethyl-4H-1,2,4-triazol-3-
-[ 2-(3-chl orophenyl )-2H1,2,3-triazol -4-yl]eth
YI)PXF}C#I%% 0) - 4-cycl opropyl -4H-1, 2, 4- triazol - 3- yl ] pyri di ne

4-[5-&1'{-?% {]yﬁ(l 913{:;@)1}3%}}3{)\12% xl_u)laidﬁﬁwl] et} thid) az&cicprypyrethy 2,4-
triazb 13- ]pyidih@zol - 3-yl } - pyr| di ne

4-{5-11-(3-Chl oro-phenyl) -1 H| ala iQﬂx
4- (541 @nomeapwm 5 il Pottms it S Eiodrof

- 5. henyl ) -1 [ 1.2, 3]t |4| t hyl
[1 231}{’%?&')%’}1?’ ]l%rﬁsl p4IEEIEW[)1 2, 4][tr| azLI " a}z/lo} py?/i (r:inianey
4- {5413{(‘? =t ;]%%&Hmrmﬂh@ aythhzdliﬂﬁneam&}z} nicgelobropyyhHet hyl

any 4-cyClopro r

[1 zh}tn&'zo‘l%t-yl}@;raﬂma yl}- pyr| d| ne
1- (3-Chl oro- hen

4-(5- u (giémpwenm)w iwzqﬁbg}egm%wpylmmemyl 4H-
[1,2,4]triazol-3-yl}-pyridine

4-{5-[1-(3-Chloro-phenyl)-1H-[1 ,2,3]triazol-4-ylmethylsulfanyl]-4-cyclopropyl-4H-
[1,2,4]triazol-3-yl}-pyridine

4-{5-[1-(3-Chloro-phenyl)-1H-[1,2,3]triazol-4-ylmethoxy] -4-cyclopropyl-4H-
[1,2,4]triazol-3-yl}-pyridine and

4-(5-{(1R)-[2~(3-chlorophenyl)-2 H-1 ,2,3-;criazol-4-y1] ethoxy}-4-methyl-4H-1,2,4-triazol-
3-yl)pyridine

or a salt or hydrate thereof.

This invention relates to triazoles and other heterocyclic compounds of formulas I and I,
having a variable P. In one embodiment of the invention P is selected from aryl and

heteroaryl. In another embodiment P is aryl and in still another embodiment P is phenyl.
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[1,2,4]triazol-3-yl} -pyridine and
4- (5-{(117?)- [2 (3 chloro
woheusxulso}ml—i-l -triazol -4-yl] et hoxy}-4- met hy P€3/US2005/005200
4- trlazol 3 yl)pyridine or a salt or hydrate

, 2,

Thi tion r t ot
e AYEE 58 0 gt s
embod@heRRIf ﬁie}:invérﬂloﬁll’ehﬁmb pdbtn@etsubdtithdne R nlreond meqdlmgnt Of the

sel ected fromaryl and hetero yL In a
P

imverdondhansne SPRIGIeA BT TRAQH RS PRPOSHEERGE TREBHFHE S B the
meta 0 E}E?ﬁ?éﬁl{m G5 %d' gncgtﬂ ZfF rﬁént'of At dntioR FERE D&ibstituents

! vvlth tltuentsRl In one
R!. Tanhaeicrmedembbdinteat t}n\sabsutmntmhas imthe| Zepasitiami@neta) and 5-

T T
hydrf:ﬁbﬁafo ot c%ug%ﬁ& (9@ aNBRL1PGRIkN 0@ Galklyl/ &, 1salkTyl, OC,.

anof er’ e the i nventi on P has

salkenyl € isalkpni ORLsalkynyh Cpre@lk}éhcne@b’@ﬁél@ds @r@mallﬂﬂgs scycloalkyl, Co.

o TR SR GO GRS IoRemo g &

6a1ky1®Ré r@cpgau?lom csf%mﬁyl((eg)m QU hylityHGNR’ i@odalkxl;@OﬁéJ QC:.
hal o, OCl6aIkIhaI05Egé§ k 5.6
salkm@alsa|qm1ky@ax@ap@a@1ky cyano, CapalledihiR @aa iiv.% R’ Ci.

6a1ky%0)§§#§y{‘(§gi %aﬁg/l@ajﬁ{d ﬁi@ @bgéﬁ!gg@tkqdomﬁ OC,.¢alkyINRS(CO)R®,

Co- em& GOMNRCRE, Celly 1sléone5,6amymfm@a1m@@)ﬁh Ao

RN e L s o s,
gﬁsb#m@%@wgﬂmww i oy

callf ISR MZWR RSODKIRS iy INBD (&ai)km *RIRECH A lBy(c%)I\J)R'}Rg’ NR’OR’,

R T T AT Y———

cont%g_r%yc}n&§?%1§§c§%gth&éﬂe ART, selecizd Gaink e SeRIHconsisting of C, N, O

and Ballk ptBRyNRERsento! teliryenine Ridpsaigsted from halo,

CuoB: O N Sy Rt Ui RN BB AR ected from CLF.

CN 2PmBB§OR6, C0- 6al kyl NR5( CO) OR6, OC2- 6al kyl NR5( CO) OR6,
SABR5 and a 5- or 6-nenbered ring containing one or
nmore atoms independently selected fromthe group

Em oﬁns Lath %ve&&% le R ode WHErGR Rts '&ﬁ& RE 'ﬁﬁos@l&'%ﬂtﬁ&ﬁ

|nven IS se ected fromhalo, C - al y

hydrogés,- (ﬁa;blkyl,,&%diaﬂk«;&lm@aryﬂm In anot her enbodi nent R1
is selected fromd, F, CN and nethyl.

iy

=

Formula I allows for variables X7 and X®. In one embodiment of the invention X and X®
are selected from C and N, such that when X7 is N, X is C and when X is C, X% is N.

Formulas I and II provide variables X!, X? and X°. In one embodiment of the invention
X!, X* and X® are independently selected from CR* N, O and S such that at least one of
X!, X2, and %3 is not N. In another embodiment of the invention at least one of x4, X? and
X3 is not CR*. In another embodiment of the invention X' and X? are independently
selected from the group consisting of CR*, and N, and X’ is selected from the group
consisting of CR* N, and O such that at least one of X! X2 and X? is not N.
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Enbodi nents of the invention include those wherein R5

and R6 are sel ected from hydrogen, C1-6al kyl,
wQ2e0dogad7oal kyl and aryl. Formula | all ows forPCT/US2005/005200

variables X and X . In one enbodi ment of the invention

o B ST D B0 MR i
that (eP¥draeiseac babl es X1, X2 and X3. In one enbodi ment of

the invention X1, X2 and X3 are independently sel ected
from CR4, N, Oand S such that at | east one of X X

and@( is not N anot her enbodi nent of the |nvent| on
one \ﬁ and X3 |s ot CR4. a ot her
d| ment of t ventr on~X ar e\
pdndently s c ed fromt e_group consrs\trn
2) ('R4 andN, 1and X3 i s sel ted rou
consi sting of CR4, N, and O such that at | east one of
Xl)g:N and_X3 is nat still another enbodi nent of
Mtr on X1X2Nand> K3 are sel ected such t hat the
r| fyhat theci/forrrN one of: In still a further
e) errbodl ment> 84 Hhe i nvention X X and X are sel ect ed

In st@é& M%Emﬁ%hﬂ éth@ fvehtiyx! &P ohd X° aReseRictedWIEIR thil the ring

variable R4 is selected fromH,
that 8y f&in Badnkyl; OH. I n particul ar enbodinents R4 is H,
—O n a preferred enbodi ment R4 is H A linker group
om and a variable X4, joins
nber g containing variables X1X2 and
XSN he rig g QN‘—'FNe carbon atom has one or two
substltuent’s R3 which are independently selected from
H, Cl-6al kyl, hydroxy, Co- 6al kyl cyano, oxo, =NR5,

Wheal\)%;)%féfr |1§(|9E§¥| alvgrbragl%l s§ e&gaﬁ;ﬂl léﬂ Cigalkyl, OH. In

Ly | 4
SRR 1 bt et

A lifler gmupwomeed of mceerbcpn @tﬁmramédi W@bm jpingpe fiye membered ring

| d |
conBRTCERP(r A IR A R0P 0 Tt flon i o Chadat
substifleB et IE0which m&ma&nﬂﬁiﬂ QlecRd R Fadd. Gara;zr, hydroay, Co.

articular enpodi nent X4 is selected fr 7
salley S0, Tha Mr%abi@%ﬁ Rrsalipdhate. hale Q%&% 5&&% 4alkyl, Cy.

mlkil?%}ﬁféoﬁalkg %gg§%§@9 4%?13@)&@%@710@ e l‘aYliyl 80@1 salkyl, Cy.

are’ I na pende
4a1k§1ejw%ad:0f4ammmﬁr% gen peofetrédlerbbddiment Ris pelected lfnoar the group

enbodi nents R7 d_R8 d dent | ected f
consa g e oo Prete bty K EPSTHGRY Y se! ected from

The variable X* is selected from CR'R®, NR, O, S, SO, and SO,. In a particular
embodiment X* is selected from CR’R®, NR’, O, S. The variables R’ and R® are
independently selected from hydrogen, Cy.¢alkyl, Cs.scycloalkyl and aryl. Inone
embodiment R7 and R® are independently selected from hydrogen and Cy.¢alkyl. In
particular embodiments R” and R® are independently selected from hydrogen and methyl.

In embodiments of the invention, R® can optionally bond to the ring Q, thereby forming a

fused cyclic group.
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I n enbodi ments of the invention, R3 can optionally

bond to the ring Q thereby form ng a fused cyclic
wgnresmseatro ot her enbodi ments of the invention RPCOUSEDS/005200

can optionally bond to R3 to forma cyclic group. In

till ther Sp0 h AN E
tm otfisiemppd iy SR LR ERY bt &y o R B0 B0 ooyl
gnmgornula 1 provides a ring which contains 5- to
menbers and may be cycl oal kyl, heterocycl oal kyl,
aryl or heteroaryl. In partlcular enbodi ments of the
? & form a
In su‘urb | deﬁﬁ@og J()jﬂﬁe \Jeﬁu ’tf{h gﬂliﬁgierﬁialt%%l %Fiﬂaﬁ%
ﬁmedmydhbganqnatlc ring. In st|II nmore particul ar
enbodinents of the invention Qis: as shown in fornula
As provided in fornmula Il the ring contains two
Fom@ i %Mv‘?&sé@l 9, Which cBnBRSdidRMemits ddiembyvebydledkyl,
X6 are 1ndependent|y sel ected from C5N, O an
heterBoydloalkylearyt ef leterearyb dh paitienlar ebodipenisiféhy myantien thagng Q

| 6
is 2 J-Bepredatn 110 gide RETCHRE P EPRER AR Ml e OR D
hete%@rdn%aﬁ@nn@o TAWiRore paichibr ahbaiimbnts o@theanvaenmm@m es

on the ring Qor the ring containing X5 and X6,
5)%%'& )t ively. In one enbodi nent of the invention there
rovi ded one variable R2. In another enbodinent of
6|nvent|on there is provided two variables R . The
4 varlables kel ndently sel ected from hydrogen,
hydr oxy, Ségo%glnkyqr@@g&g% =NR5, =NOR5, C1. 4al kyl hal o,
As phaViged ibFollk Y1l the €idg Gotaing avs Whl;labflb:r Ksadlrky}(%\rm émbodiments of

the é?q%%lnk @,ngt %Lagggq)c/lkmnde 6all@§%qdc %/ %8? é\gy(#élilcggy |Imjone preferred
e SRS 9L SAOPI 0 0 i

is N( ﬁ@tﬂnammekpk&eﬁ@arﬁﬁecmekyx is@4 ahKk 8 OR 5,
CO- 4al kyl NR5R6 and a5- or 6-nmenbered ring containing
one or nore atons i ndependently selected fromC, N, O

Fonié‘ﬁ!gs ﬁéﬁ“ GlowifB00 1B vAR{UIGNR drithb einb (B 6€theiring canfainimg X and

d ring containing atons independently )
X, mepeetivay T ave aoteodimentpfdemisventionghere LBV ied Oes xpeble . In

anotgh e?q%mlglﬁ%ég}ﬁ%% %}o@@erg 1%%?%16% 'txgg g?%%‘bl@sgi The variables, R*

are 12084 se%teufiﬁ)m Ry&REeN Ilhytl:hﬁyV@J datityl@yal j -SNRBIFMNORY C1.
fron1k5 6al kyl 5C3- 6cycl oa
alkgibelbahig) Gy ISt 6eyarHaYY o iiargh Co-alkylheteroaryl, Co.

galkylcycloalkyl, Co-alkylheterocycloalkyl, OCj.salkyl, 0OCy.alkylaryl, O(CO)Ci.4alkyl,
(CO)OC 14alkyl, Co.4alkyl(S)Co.salkyl, Ci4alkyl(SO)Co.salkyl, C1.4alkyl(SO,)Co-salkyl,
(SOYCousalkyl, (SO2)Coualkyl, Ci.4alkylOR®, CoalkyINR’R® and a 5- or 6-membered ring
containing one or more 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; In a preferred embodiment of the invention the variable R?
is selected from H, Cy.galkyl, Cs.¢cycloalkyl, Cosalkylaryl, Cs.scycloalkyl and Co.
salkylheteroary. In a preferred embodiment of the invention there is a variable R that is

selected from Co.salkylaryl, and Co. galkylheteroary, more preferably from aryl and
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6al kyl heteroary. In a preferred enbodi nent of the

invention there is a variable R2 that is selected from
waaeBakéarh ar yl 5and Co-, 6al kyl het eroary, nore ppretasansy05200

fronlaryl andhet eroaryl and still nDre preferably from

” i.d r. R

i S T A AR, bRl L, s

prefeﬂréd SRb&AERA \fvhamhélreer@wmwbws lértﬂe ﬁest &y seicield, fram the group
the second is selected from Cl 6al and

aryl a@@hatcmndamuhe sqoqnd ifotelrstedfFQm @rlfsél}éyléﬁ’é&preﬁiéﬂ?alw fRe
anothlf:ggé/rg %rr%l%%ﬁbr%{%ré Pf‘me%ve?méla BYE L&Y dibléiﬁdl f_»}tl‘ﬁiy@ bfi@helother is

a enbo
methyln\h@ Bﬁétﬁét frekrivad E:mbbdhmelnSoﬂthp ymviedtibn anﬂ:ivartaéleols Hepyridgl and the
cycl oprog& Formulas | and Il further allow the
other y&gyclapredyk and any C “al kyl, aryl, or heteroaryl group

defined under R1 and R3 to be further substituted with
one or nore variables A The variables A are
i ndependently sel ected from hydrogen, hydroxy, halo,

Formplns § g i Ritbar g AF NEHTe BTt ey, &6 O bkt eroup
deﬁn%l_;’(gelr lf?: |a|ﬁf(l)g53 ’toC i%) gtglﬁiﬁi( i&ﬁéﬁﬁéﬁ,‘tcd Wlﬂ‘é glni o1|r nslgrse variables A.

The @@m)emsare ORpeaderily eglemed fr@elhxslmg@y; ey %6](06’{’3)“@0’50 Co-

calkyleyay %ﬁ%&gﬁﬁ@uﬁ 9&%@’5%%& l“dg’élr fhelo Cﬁéalkenyl,

BRIt g o g%%%g@@mg@g
O(COR, om@wlkqu L3 KRR’
R SRS @W@%@Wﬂ IBHC SRR, o,

6au<y6@0<>w5362 acﬁgalkmaﬂoo (GRpRYBYR %ambﬁﬁ(@omsw

O MR Gemin (LRSS qdz@%wﬁébéb@%&'@%sﬁ? NR(SQpR: OC2
6a1k§J1\f\]R?eS@ct égo'fgﬁs fy &&ﬂaﬁmé@gm o, 6@11@1(5@)&1?; Can A
6a1kyﬁmmﬁzﬂakskﬂ(smi€ OBy ekiIEFOIRS cind deS- s%ilﬁtmﬁlﬁla%d Bpg chaining

ounds of For and 1] n
stom 7 osleSEDsBube By orr P 352, B4 B futher
emb&fif Sﬁf @ﬁhenﬁz@hﬁéa ARytel@idtefromall B, @HyMa:eOM&afandi GFh t he
production of the conpounds of Formula I. A suitable
pharmaceutical |y acceptable salt of the conmpounds of
e invention i $8l tand II.
Emtpliesbioire T o eF SAERs oFhARRtogAR, of iRAsR T an

SaltsPfoP uset Eﬂﬁnﬂib%uﬁ@@ emlpmms xmﬂmnﬂmhhmesatatllym’ccem@le salts, but

conmpounds of the _invention an al k A
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
example, an acid-addition salt, for example an inorganic or organic acid. In addition, a
suitable pharmaceutically acceptable salt of the compounds of the invention is an alkali
metal salt, an alkaline earth metal salt or a salt with an organic base.

Other pharmaceutically acceptable salts and methods of preparing these salts may be found
in, for example, Remington’s Pharmaceutical Sciences (1 8™ Edition, Mack Publishing Co.)
1990.
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netal salt, an alkaline earth netal salt or a salt
Wi th an organi c base. O her pharnaceutically

weaceBspseirbe salts and net hods of preparing theseTaabkios/ 005200
may be found in, for exanple, Rem ngton's

Phar . : L T
som BTG LS Rnu B ERF R ke Adflor ASRLLICRORER fices
(E- afi€ At fsemeas)Hndrit Geobeundeastbsdthat the iremtioe sn¢dBpagses ajl-such
isonmers), and it _is to be understood that the
opticply (iaHiEreSHOBITEE APA SEUREHL SORfEhH opt i cal ,
di ast ereoi soneri c and geonetric isoners. The invention
also relates to any and all tautomeric forns of the
The inveponra® roftdsdo puy and alhragtomericheng pitha compowngsiof Eprmula I
]ielates to hydrate and solvate forns of the conpounds
and It Forpula | and |1 Phar maceuti cal conposition
According to one aspect of the present invention there

is provided a pharmaceutical conpositjon conprisi as
The myentioa furtheragiatesto h.‘/dm@raaéégkva@ggms %ﬁt%olé S?WP@“I&f%ﬁ’g %meula I
ami@f t he conpound of Fornmula | or nore particularly a

onpound of Fornula Il, or salts, solvates or sol vated

salts thereof, in association with one or nore

pharmaceutical | y acceptabl e diluent, excipients and/or
Phaymagentiealrqopositiole conpositi on may be in a form

suitable for oral admnistration, for exanple as a

tablet, pill, syrup, powder, granule or capsule, for
Accqrdingnd enahspect efthé presdnit invientiomteieris providasisspharmaceutical

subcut aneous, intranuscul ar, .intravasgular..or
compqﬁm qﬂq)prlgglgaasgg. ‘' 1ngrelscjlbqna? itlbeﬁa}pegﬁ%aggrnesffeg’ﬁv% amount of the
comBSIHIDFRBrmAIAT ok ARIr€ PhrtiBGlEHY b ToiPbuNoFF GmudsIIady salts, solvates
Intnment, patch or creamor for rectal adm nistration

or scdvaged sadts stheseqfpiosissasiation|withyetieeqranore phacaasoutically acceptable
.. C ositions, na e prepared in a conventional manner
dﬂui?g’ir%&pber%s %%/%Keépgagﬁ%mi onal exci pients,

pharmaceuti cal acceptable diluents and/or inert
carriers. Suitable daily doses of the

: CcO unds o
The Fepniest Gor ma: be Hoa FEaHobIe FoToral HARITAU P RAHD i tablet,
., are [ t Ve Al ’
e
subddesyasi titamakcylar antaeasthlaadminfiasen)as acterildsautigrpisesplension or

emufg?clavlg ¥qrggégal%a}i&§qrﬁf%§ﬁé ¢ E)Fn(%ﬁgrrlltt, %at\éﬁl OF SRantl I}”%)rnlre(z?‘tal

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.

Suitable daily doses of the compounds of formula I in the treatment of a mammal,
including man are approximately 0.01 to 250 mg/kg bodyweight at peroral administration
and about 0.001 to 250 mg/kg bodyweight at parenteral administration.

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

route of administration, the age, weight and sex of the patient and the particular compound
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on various factors such as the relevant indication,
severity of the illness being treated, the route of
wadoisged7p at i on, the age, wei ght and sex of theCpas®sn05200
and the particular conpoundbei ng used, and may be
cal use It has been
bemg‘ 'gsﬁﬁ dhlggy ?%Ce&%@m{éd B %@gﬂal ng to the present
i nventi on, exh|b|t a hlgh degree of potency and
selectivity for individual netabotropic glutamate
Medjcalusg or (nd uR) subtypes. Accordingly, the compounds
of the present invention are expected to be useful in
the treatnment of conditions associated with excitatory
It hasabetein\zfamild)’thabifne eEnpRE;ds Rdedrdingite memrcSenginwemtmq gxhibit a high

degr Cauﬁg§elﬁ‘élvﬁf§ glart 1?1@%@’%@ Ea §ﬁ %arﬂﬁr yoor P}-gﬁ GluR)

subtyes AR doRfink1g, 1H8 FBRbSunds Mkh&ibr@ﬂ:nﬂﬁﬁenﬂ&iﬁarﬁ&pﬂ@t@ to bp ukeful in
recept or |nciud|ng nd uRS are hig expr ssed in 3EH

the trcetmang pf eonditians |a§ﬂﬁ>élalﬂd Wéh emf@tcw §@t@mﬂaﬁ af MGTBRp @
inhi l{i'ﬁljlligs #feﬁ%%lm-f H%ma e éau% s & %t%gy % {a &f heTRs! nﬂﬁ Bfpounds

re vve e treatnment
may 8t s LBpro@ e ah eshibitag effectof! m@lmRéSn acmimalanidclodingman.
neurol ogi cal and psychiatric disorders,
gastroi ntestinal disorders, and chronic and acute pain

The E\Gﬁﬂﬁ%‘b %@gopﬂl%ﬁfgi I Gﬁ'ﬁl@ £3 Highl$ 2xpested s @k central

rnula ornu as defi ned herei nbefore, for
and pt&tphbrml hhebm)gysteﬁhmdl in\otrer tissues €l tatselé is axpectag Ganths

F d F | f d
compaiads 4t hedRyrn atrogtrifed Tt geBial SHAGIES %ﬁeﬁiatédo r
dlsofd@fées‘%h adifd MEchréfc GOIBRINAS af pdyehiatHcalisoradis,

Formula 11, as defined herei nbefore, for use in
gastioirgestimehdisarflers) andehmmic sndiacsitepain disardess. denent i a,
Al DS-i nduced denentia, Parkinson's disease,
anylotropic lateral sclerosis, Huntington' s Chorea,

The iﬁvgﬁﬁéﬂ"&lat@ﬁb'c@ﬁ@hunc&Cdlebﬁﬁhladmmd Fosiapladk s dafined
anxi ety, acute anxiety, ophthal nol ogi cal disorders
heremb@f@re@mqeﬂmimw tes, diabetic retinopathies,
gl aucoma, auditory neuropathic di sorders such as
tinnitus, chenotherapy induced neuropat hies,
The ﬂﬁféhublefeﬂ)e&és 1 cbﬁipbaﬂlcg;l of Fandularliapd Fonallad b ws defnel hereinbefore,

tol erance, depe ncy | le X, autism nental
for yse irpfrepitentot I%@H%}%S ﬁﬁa’éﬁ’?ﬁgl SR Hown’ s Syndrome. The
invention relates to conpounds of Formula I and

Formula 11, as defined hereinbefore,
The invention relates to compounds of Formula I and Formula II, as defined hereinbefore,

for use in treatment of Alzheimer’s disease senile dementia, AIDS-induced dementia,
Parkinson’s disease, amylotropic lateral sclerosis, Huntington’s Chorea, migraine,
epilepsy, schizophrenia, depression, anxiety, acute anxiety, ophthalmological disorders
such as retinopathies, diabetic retinopathies, glaucoma, auditory neuropathic disorders such
as tinnitus, chemotherapy induced neuropathies, post-herpetic neuralgia and trigeminal
neuralgia, tolerance, dependency, Fragile X, autism, mental retardation, schizophrenia and

Down’s Syndrome.

The invention relates to compounds of Formula I and Formula II, as defined hereinbefore,

for use in treatment of pain related to migraine, inflammatory pain, neuropathic pain
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for use in treatnment of pain related to m graine,
i nfl ammat ory pai n, neuropathic paindi sorders such as
wdi2ed3®80309 neur opat hi es, arthritis and rheumat oPdT/US2005/005200

di seases, |ow back pain, post-operative pain and pain
asofER R G EACRRIAES, A RO AR NG Tack pin
post-Bdthtiveliieén kil paih IaSE@cfa&ld%dﬁvam)us omuhumnomdﬁgrangina, fienal or

and Formula |l as defined hereinbefore, for use in
biliarycolie.raensiryftian, YRR R EP auma, anoxic and i schemic

injuries, hypoglycem a, cardiovascular diseases and

epi | epsy. The present invention relates also to the
The inséntivh relats n@omnpowfds B6Fomiwa I andhBomuladl as defingd hereinbefore,
for ok ERHEFH OF POl B ERPHE L0y N O L P hypoglyoemis
Cardllbggsggpdpals%gé gﬁdsqngbg;pr ders and any di sor der l'i sted

bove. One enbodinent of the invention relates to the
use of a conpound accordlng to Fornmula | and Fornul a
n.the ”e f Lol Gis@k 98hF Formula 11 as
The%%e[nﬁg}vegm tP%@%%f(\%en |otrl1ﬁ1§g:fgt S S heUse

deﬁﬂéﬁ herefiH¥RsE e tﬁ@ﬁl@ﬁlﬁfaagretdf aﬁnedmimeﬂt famntie Featmentof mGluR

for the manufacture of a rre% carre f%% the inhibition
Groupf] re¢epterraediated fisordssopiapy 15%% Eetd OY%l axati ons,

for the treatnent of GERD, for the prevention of G1.
reflux, for the treatment regurgitation, treatnent of
One abb@ent ofak iBrention rdlates/toghe use oftar compreaing apgordling go Formula I

di sease .and for the .mana f failure to thrive. A
and FermukaH is fisorataat of£23un gr‘tgﬁ gsi’ﬁﬁi °s the use of a

conmpound according to fornula | for the manufacture of
a nmedi canment for the treatnment or prevention_of
Anofhen embmlmeng@rs&m ivenidert ichuds taitkeousgats cospeornd ccording to

ror o St Bt Y3 el R AR L it o
trandiHt TG e!soﬁ}iargealfgghﬁiaw fe@&sfatibﬁs @ the tmtmammzm farhie
treatnent or prevention of irritable bowel ?y £
prevemtss) of Glianflas f@b?h@ttﬁep@tqnbfﬁgpﬁ%%ﬁ%ﬁéﬁ%m?fé§ ﬂﬁ@ﬁ‘ﬁ’é‘é‘neﬂt °
£
oy GRS of e Yiote FHIR LB SR GoATR RIRIL (0 tufve,
the use of a conpound accordl ng to formula | for the
manuf acture of a medi cange for the treatnent

A fophay eneadment i EVEY A TS OE ) SPEIPAPGLACOITINg loghgnula  for
the RS ledthredE trﬁ%ﬁ{: H%?&tth@ﬁeﬂhﬁﬁtr Slefévdd¥ioh BRRlictibg Of

excessive e and the resulting obesity and
gasteampstinabdisordsrsa siwhais afmmmﬁonﬁdyempsh (FB)és‘éetngth@f psoect of the

mvegi?l@gfstéﬁe gt@t : 19 Fedt eseﬁt cc!ao? 1%;2 02l AEHE h R adife of a

medicament for the treatment or prevention of irritable bowel syndrome (IBS), such as

constipation predominant IBS, diarrhea predominant IBS or alternating bowel movement

predominant IBS.

A further aspect of the invention is the use of a compound according to formula I for the
manufacture of a medicament for the treatment or prevention of obesity and obesity related
conditions, as well as treating eating disorders by inhibition of excessive food intake and

the resulting obesity and complications associated therewith.
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bel ow. The invention also provides a nethod of
treatment of md uR5-nedi ated di sorders and any
\Vdnmﬁndmn9listed above, in a patient sufferingPCT@SR006/005200
risk_of, said condition, which conprises

" ste the pat
eSS e B Rl B S
belovdef i ned. The dose required for the therapeutl c or

preventive treatment of a part I d i ]
The imesnion alspipyoidesamribad 3 ot Fefimengo oL Redi e, digrigys and any

f 1 n i £t
s LR L S S S Shonl
comp‘ii@es:acfnmﬁtelrmg to tHeepatientran"dffeetiwpaown o f 4 compowehef Formula I

i ncl udes i 0 prophyl axi s, unless there are
andF@ﬁ@BlafH’&Sl F@S%QTBHSIO’? % the contrary. The terms

The dds8Ed ?tqr% %tfdrcthe ﬁlﬁfiaﬁeﬁtﬁkeélﬂﬁ@#’éﬂtﬁé kreY¥mefh Ol ParliCular disorder

cons accor I'n this specification, unless
will r&te&seldlydieh&armd depenﬂhlg angherhog teaigdrihe toute Al administration

i nhi o) mean onpound that by any neans,
and tb%\f‘etvlef}tyo?frtb% %St'%ﬁ“ijg tr?ﬂ%%(g ks the transduction pat hvvay

In thé @@ﬂéﬂ%f% rb@npgpadmbu@ﬂ 11 tefin "ERRPN'S endaytretalaeemﬂ’ dahaties
term"disord unl ess st ated ot herw se,

preveil‘lmn@o pmphb’]@ﬁlsa\ﬂﬂeﬁlth@8§@ spseibieindietions f%thﬁé"PH%%W r i?ﬁ ferms

" amat e,.J ece e I se In

therSeE ! BT REERQIPA2 bl cob B L aRapTE 11

In thﬁ%ﬂ&ﬁﬂéﬁiﬁ)noﬁnlasfsmﬂécbotheﬁﬁsb Hﬁ:rtmlh Haritagoniss? 1l Ginhibitor” shall

hyd
ML ey e
path\{vﬁé feggﬁgq 2 &)}fb(}ﬁ%ﬁb@%fa%éﬁ& §%%ytRE 1ik4RL, eval uation of

Itors” of UR related activity in
The ieﬁho‘ﬂﬁbﬂiey’ anliesmitsted ntherwise,antans atp genditiordyid disease associated

nonkeys, ts and m art of the search for new
Wthﬂmféi‘b&ﬁ‘@mq gta@@@ﬁpgep%mﬁg of Preparation Another
aspect of the present invention provides processes for
preparing conpounds of Fornmula | and Il, or salts or
NonhMbdidad eas¢ her eof . Processes for the preparation of the
compounds in the present invention are described
herein. Throughout the follow ng description of such
In adWHRGLOIBSr bie ihFhér@pdatic urdevind, daccdntmundybif@mula [ and Formula

11, salts or hydrates thereof, are also useful as pharmacological tools in the development

and standardisation of in vitro and in vivo test systems for the evaluation of the effects of
inhibitors of mGIuR related activity in laboratory animals such as cats, dogs, rabbits,
monkeys, rats and mice, as part of the search for new therapeutics agents.

Methods of Preparation

Another aspect of the present invention provides processes for preparing compounds of
Formula I and II, or salts or hydrates thereof. Processes for the preparation of the

compounds in the present invention are described herein.

Throughout the following description of such processes it is to be understood that, where
appropriate, suitable protecting groups will be added to, and subsequently removed from,

the various reactants and intermediates in a manner that will be readily understood by one
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appropriate, suitable protecting groups will be added
to, and subsequently renoved from the various
woeearstoard7s and i nternedi ates in a manner that wRCIIUSE®5/005200

readi |l y understood by oneskilled in the art of organic
synthesis. Conventional procedures for using such

skille® (P8 Gl FGr G ﬂ&lﬂ@ls\/\ﬂﬂohvaﬁloﬁx]qrrpb@m&sffosusmgmcé protecting
protecting groups are described, for mg?ctf

groups Bs KMBH(HE eyampies Qﬁ@lﬁahle@@fﬁﬁi@ %9?&3‘?6% §S°n \ﬁ})r W&B’A"’ in

“ Wit.s, Wl.e ter,s )

Protecglvg :Xlgguﬁsdné%rgﬁwa §Iy§ﬁ18%1a n:,\lg\#é% i 0 n%g fInteirstclence

New % K1 ,(59’93 F’[*}é bish %@}% m&&&oﬁm&mﬁa@f@ﬁﬁueﬁ oS blgsduiptazent
mani pul at1 on can be conducted on an

substitlﬁHn‘E ite dh@ther group bnaibstmentihytchemicahmasipmdationicen gep@nducted

toward the final product, in_which the ble t .
on angyfinternagtkidte prrﬁnalcmo‘ihsct PR e YatheHE yatb;}o‘f"ﬁ‘ﬁetf“% ﬁP {(roaR, in
0 it oth i .
ik BB S S PEMR b prptict vy o

otherrf&?&ﬁﬂﬁlﬁleg'w{r%ﬂ% the ridi@uld A st ofag@td e cofditibng orireagents
inconpatibilities, and ways to circunvent them by

empl6godriyitngtransforampivnp St mhemamcmnﬁthﬂﬁt@ W@gﬁﬁ? Eeyvent
steps in a suitable or under.
them by oawm@r%lt SRRPPERSS AnTiRRIS RS B?CP %Vﬁ’&éﬁi%ét%? PR SuRLRe Shder,

ls f
o SR P e o i
transﬁfrﬁaﬁ@ﬁs dré f@,'lvteﬁ‘-'ﬂ)ew ¥ind & i§ Rebeparerstadghanths described

substituents for which the transfornmati ons are
transformaribnd dre dot IRmited enlyde thergeneric; sioppy PlowdsiHe firpwhich the

wransEyranpes o suamBLHEL Rofrencexnd heiiptishs ARSI o0,
transg%%gs)r‘?st AF58ge frentn “Com :ﬁn%rhgﬁéive F%n%@ahﬁ’ﬁﬁﬁa&mnb% Gulde to

rences a escriptions of other suitable

Funcru%ﬁélt(}l@ﬁﬁ P?éfpﬁréiﬁﬁgr RbedLarock, 84O Paklishefs, bray 6}988) References
chemstry, fo

r exanpl e, "Advanced CXganleﬁgp y
and déacriptiond olfi othgr sitaBleaRAGOnp agetdpogribegdin texghqpks O organ c

th . A
Chenﬁﬁ?y ffsrie;i‘tsa?% ’ofkdivﬁ?%/ﬁﬁig‘?\{vrﬁf g&‘e%'hs f1 n)gf(:hpr ogar;i c%%ﬁa‘;’%u
(199§E&J u8 gr A F}ﬁffﬁ\{g&]’ esmfth Mt GRiw AMg (1991 Teehifi@s dor purification

on tolumn or rotati ng pl ate,
of infe@gediate lahil fiahl moduds Hiclud dtd cxamaphe stlratlghll‘l ad|tevpused These
solid-liquid extraction, which w { ?ﬂj@/ d liquid-liquid
chroomathegraghycu dpjumn @r enaingqlate ggonysta lﬁ%‘u% ld_lS Ation and liquid-liqu
efinitions of sy t| ent
or scﬁyélflllﬂ}}lé e>ftraé:)r(188px€1 ]g%a é?a%ﬂgg'gg&%t?}gg gx EFlFeeo k!il[bd in the art.

term

The déﬂrﬁﬂbﬁ {@;sfsaﬁé’tﬁtu&ﬁs afSkoupd'it @8 in foRmBRITAKUER wmnaaéﬁned

s otherwi se specified, a tenperature
dlffd@eiwye erne i metdomSer@perftues tand fatbisif temypesdiunel” shalbmean, unless

unl ess otherwi se stated, in refe e to an enpl oyed
otheswise epgeified, a temperature between lg an i5e Jt@ pi oy

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

a temperature at or above the boiling point of named solvent.

Abbreviations
atm atmosphere
aq. aqueous

CDI N,N’-Carbonyldiimidazole
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a tenperature at or above the boiling point of naned

sol vent. Abbrevi ati ons atm at nosphere aq. aqueous CDI
wol20ds/08ea7bony| di i m dazol eDCC N PCT/US2005/005200

I\I- D| cycl ohexyl car bodi i m de DCM Di chl or omet hane DEA

pec M RisaRiamkb FbAige D CN

DCMN, N- lﬁaambfmhﬁelﬂtﬂmﬂn nopyri di ne DMF N, N- Di et hyl f or mam de
net hyl su xi de EA Ethyl acetate EDC
DEAN- [ slﬂﬂ Qﬁ%qpywﬂrﬁ iqmlsﬁyl ]1-N -ethyl carbodiim de

hydr lqj Q?q) acetate Et20 D

DIC ( e e et hyl ether h
hourﬁ’ % 05&!3/ enzotriazol e HBTU

DMA® ( Bem,NaDrmahpM aﬂm;dp)rrl&lnm, N 3N -tetranet hyl uroni um

hexaf | hat e . BA /w- chl or benzoi cacid MeCN
DMFycet %ﬁfb?rﬁ%tﬁ St hanol nin ninutes nBuLi 1-butyl

DMS thlmmm%me435(r) Pol yner supported Candi da
tartica 'Li pase (Novozynes, Bagsvaerd, Denmark) o.n.
EA over Ethglace®® rt, r.t. roomtenperature

EDCl N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride

EtOAc Ethyl acetate

Et,O Diethylether

h hour(s)

HOBt N-Hydroxybenzotriazole

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

MCPBA  m-chlorbenzoic acid

MeCN acetonitrile

MeOH Methanol

min minutes

nBulLi 1-butyl lithium

Novozyme 435® Polymer supported Candida Antartica Lipase (Novozymes,
Bagsvaerd, Denmark)

o.n. over night

RT, rt, r.t. room temperature

TEA Triethylamine

THF Tetrahydrofuran

BOC tert-butoxycarbonyl

nBu normal butyl

EDC 1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide

PPTS pyridinium p-toluenesulfonate

TBAF tetrabutylammonium fluoride

pTsOH  p-toluenesulfonic acid

SPE solid phase extraction (usually containing silica gel for mini-chromatography)
sat. saturated

n-Buli 1-butyllithium
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TEA Triethyl am ne THF Tetrahydrof uran BOC er
- but oxycar bonyl nBu normal butyl EDC

wa-26iislgo378- ( 3- di met hyl am nopr opyl ) car bodi i m de PEPTS2005/005200
pyri di ni um 7-tol uenesul fonate TBAF tetrabutyl anmoni um

fluoride, pTsOd 4 7- onic acid SPE solid phase
OMSe.xt!raP&etSP’!ﬁ%e ?ﬁrgﬁgfz ‘{/alé%ﬁgtg.%#eﬁg silica gel for P
OTs M ni tefilgsRbRghepllfonatalr 4-mathylbetzae sukonate ester
1-butyllithjumOVs nesylate or nethane sulfonate ester
HetAoTs ths&jeatk, tol uene sul fonate or 4-net hyl benzene

NaO%?lfos%a%UEn?&ttﬁé Het Ar heteroaryl NaOAc sodium acetate
OQAc ‘ethyl acetate EtOH ethanol Etl i odoet hane Et

EtOAd hyletyflacetattonet hane MeMgCl et hyl magnesi um chl ori de

10 Me net Eél NMR nucl ear magnetic resonance HPLC high
}berfoqi .ée l'i quid chromatography LCMS HPLC mass spec

Etl PrepapaédiRaneof intermedi ates The internedi ates
provided in synthetic paths given below, are useful

Et 1|‘or faihylher preparation of conpounds of fornula I or

Mel l. %H&'{le&l%f'i‘e”' ng materials are either

MeMgCl methyl magnesium chloride

Me methyl

NMR nuclear magnetic resonance

HPLC high performance liquid chromatography
LCMS HPLC mass spec

Preparation of intermediates

The intermediates provided in synthetic paths given below, are useful for further
preparation of compounds of formula I or II. 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.

1-Aryl-1H-pyrazole-4-carboxylic acid esters

H O O 0
Ar—nX
NN, HJ\A(% — ”\Q/M 0
H X0 alkyl alkyl
Scheme 1

With reference to scheme 1, pyrazoles carboxylic acid esters may be obtained by reaction
of 3-arylhydrazines with alkyl 2-formyl-3-oxopropanoate in solvents such ethanol at
temperatures from 40 to 140 °C. [Holzer, W.; Seiringer, G.; J.Heterocycl.Chem.; 1993, 30;
865-872.]
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commercially available or can be prepared via nethods
described in the literature. The synthetic pathways
wdesasvosd bel ow are non-1imting exanpl es of PCT/US2005/005200
preparations that can be used. One of skill in the art
woul d understand other pathways m ght be used.
2-A 1-2ﬁ¥12|3]1rﬁ!t’)@741bﬁ°b4ﬂ@@y599<y| ic acid esters Scheme 1
th reference to scheme 1, pyrazoles carboxyllc aC|d

esters may be obtanned pyﬂ¥eact|on of Jf ylhydrgz Ar
with alhyl 2-fornyl - 3} 0XOpr 0panaasLe |n/sq5vent S ?‘m
Fructodat lpangJ/ ;:NH tempe;at ure . PHIoI zeff—w; 7
Seiringer, °G ; ﬁg OH o™
865-872.]2- Aryl - 2F+[ 2, mtrlazole 4- car dehydes

oxi dati ve cl eavage Scheng'2 Wth reference to scheme
2, [I,2,3]triazol e-4-carbal dehydes may be obt ai ned
fromaryl glucosetriazol gghdaie xi dati ve cl eavage,
enpl oyi ng for exanple periodic acid in a e%ys
With m:ﬁctence’& soheré 3xHrb3 Iirazpleed serbalighydss may s obigiped from aryl

uco rlaz l.es ma be o)

glucq%ﬁtpé; l?ya?)g 4 cleg%/a gﬁoﬁ}eﬂgef%r Q%axﬁ%l@ 'Seéﬁ%% %gld% alfi®us
mixtEePERdiokdnk)or THH &L-20 td’llzixﬂﬂEOAlgrl g‘lwcbmtleazotﬁ‘s rhayr bestdaipeé by

i oxane or THF at- 20 to 120 C. _The a uco N e in
cycizaionialth 5(oHEEE e HUA G it PRl BBk RLTte

fruct o t |
aquepys pii lg?s é{]f ﬁla)?atrhzflﬁe ﬁ?d)%néa&ﬁf Prqgtag—ggsg 12@.@? ‘Tlh%ﬁ%i gﬁc&sazone
in tufk aide By cBupling. of Meylhy heines witl #8¢togel ileRptic acig and %@r at —20

and Ri ebsoner, J.; Sunrell, G; J. Og. Chem; 1948;

to 1203C6) ; 807- 814] |-Aryl-1H[I,2. 4]triazol e-3-carboxylic
[Bucﬁfék R yfﬁ 2ef chﬁﬁf%aéo\)é’ Bh NiGfots, @%ﬁlﬁ)sSBhenMea Chem 1978;

4-triazol e“derivatives 5
21(12); 02540260k aad Rhétyomvam Someelh §F.1 I &g ‘Bbemnﬂ? @13(6) 807 814]
di azoti zation followed by cyclization to the
1,2,4-triazole using nethylisocyanocynates (See
Mat sunot o, K., Suzuki, M, Tome, M, Yoneda, N and
1-Ary1-§HsHi 2,4 iazady-Fedaebpxyliciaribestey§o - 610). The

resul ting r t hen 2 1. LiBH4
Ar—NH 1 5BNB, Hef Ar—p-Ns or LAHA  Ar—y NS
r N OMe —

2. Methyllsocyanoacetate \=N \_=N
NaOAc, MeOH, H,0

OH

Scheme 3

With reference to scheme 3, 1-aryl-1H-1,2,4-triazole-derivatives may be prepared from
commercially available anilines by initial diazotization followed by cyclization to the
1,2,4-triazole using methylisocyanocynates (See Matsumoto, K., Suzuki, M., Tomie, M.,
Yoneda, N. and Miyoshi, M.: Synthesis, 1975, 609 — 610). The resulting ester is then
subjected to reduction to afford the corresponding alcohol (See Genin, MLJ. et al: J. Med.
Chem. 2000, 43, 953-970).

(1-Aryl-1H-[1,2,3]triazol-4-yl)-alkyl alcohols

OH

1. NaNO,, HCl, _ -/ /_(\OH
Ar—NH, > N¢N’ _ > 4 -N__.N
2. NaN,, NaOAc, MeOH Ar~ CuS04
Sodium ascorbate
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subj ected to reduction to afford the correspondi ng
al cohol (See Genin, MJ. et al: J. Med. Chem 2000, 43,
wokes98®W79 (1 -Aryl-1H[I,2,3]triazol-4-yl)-al kptT/US2005/005200
~alcohols 2. NaN3, NaOAc, MeOH CuSO4, Sodium
ascor bat eSchene 4 Wth reference to Schene 4,
l-aryl-1H1,2,3-triazol g %%He\/@t ives may be prepared
fromcomercially avail FE’AT i nes by initial
ith ¢l ' ' ol G-y TanvelesdepiNadfestnig s mzpared fiom
Wlthgéﬁﬁ%éot%ﬁng&?gfﬁ (lag%ﬁdi n)gQ azi de using Nalilgél Thlg.ar yl
comn@zéidBy awgilableanilies by ditizlatiazotizatiqy fofawey by abewkden phths

regi ospecj fic manner using.c yti.c S, to affo .
diazopiven palt tp thy TR L g e &74dsdnay b cyclized
Rost ov e V. V.., . i fﬂJ S HS%
onto RSV 1 Eyemi A mpler et GosoLBRLRY
[1,2,33&9&%0])6 aRcohSBtnyetmedidtelSe@RAstdityy, V.V., Green, L.G., Fokin, V.V,
ro-[1,2,4]triazol -3-ones Schenme 5 Wth reference to
SharpdedseKB. 54ngevac@hep. -Iptl. Bd. 2D02.i4z b4.2586 or¥d¥9nmy be nmde

by cyclization of 2-oxo-N -aryl propani m dohydrazi de
wi th carbonyl dichloride or carbonyl diimdazole in

sol ye . i qX , or THF at

s-AcH e At L R Trb A 3 Ase O T 0
aryl prepani mjdohydr azi des synt hesi zedyy - Ny
r eaq\pi/fo(RE wf@%i%u%mhﬁﬁfér -exanpl gArt é‘/e;z/lk

tatTaf | uoroborate salt, with H g H
3- hal oopent arfe- 2 4- di ones, for exanple with

hal o=chl oro, in the pr esgnﬁe og pot assi um acetate in
nmet hanol / wat er at tenper 78S from- 40 to 40 Cto

With%%’e‘?el}faé‘ t Eﬁxﬁﬁlef%? B-aakayl’l'[‘li,@,h]t'ﬁﬁzo‘}él?&ﬁl@yﬁllaﬁ lb¥ nidde alyasclization of
in-situ wth ammonia’in for exanpl e nethanol, ethanol, |
2-ox6ND6eyIBropaniTHifo fydEzitet veith catbom0didhlarile or 98dpnyl diimidazole in
3- Al kyl sul phon I[I,2,4triazo|esSche¥re6V¥"t1h o .
solvengsf smcéra,@toluemes insans, gt THF at temperatures from 40 1o 140 °C. 2-Oxo-N'-

3-al kyl sul phany! [ 1. 2, 4].tsi.azq|
B e L

[ B | fit R halebpdtineat, oaiokics,Hopestameply with
exa‘ﬂéﬁi%q téﬁd%‘g@’gttgﬁalgy jf\l/iregl1 and Etl (al kyl i Ve ang Bt
halo+&8@ecin the byeserice ofpGlassidn GeptatbHiE ,meé;l@e@péweteb pt tepperatyes from —

at - 30 to 100 C, foll d by oxidation of the sul phur . .
40 e o7 Erseing an STeiesiats BhiGHONRARY FPaed YLy BR alfiponia in
for e35SbleSndfk, han¥l a8 oPPME [US patent #4,400,517, 1983].

3-Alkylsulphonyl[1,2,4]triazoles
S

R
(o] R_NJ
NH
7/
H,N \ < -
RO R \ 1) S-alkylation \ R
NH o] N—<\ 2) S-oxidation N {
RS s N/N —_— alkyl\s/(\ N
\ s $7 N—NH N Y
N—{ H o o
H
NH
R H,N
O:<
LG



10

15

20

25

at - 20 to 120 OC, or by using any other suitable
oxidant. Dihydro[l,2,4]triazol ethiones are for exanple
wonepasedoby initial N-acylation of a PCT/US2005/005200
.. thi osem carbazi de, using any suitable acylating agent
such as acid chlorides, bromdes or fluorides (LGis
a, Br or F) in for exangdhempyridine, or acids (LG is
OH), that are activated in situ byzé)iehe treatment .with
With stfermuicertd selatmne, 6t 3-pllylsalahenl Bl » 2 hiltHazelespagy bapreparpghiionhe

HBTU, wi.th o i.t hout. the - ]
comomteei Pl e BEP SHo G foRgspr il
i I & Me@ndl B Rspectfety) id MEOE,
Pﬂma?%?‘?‘(zlmﬁ@dﬁé’g‘ﬁ%gméﬂ%ﬁrﬁéﬁw he tnitially for 2L
EtOHRTYE, heetomd @rthetkatte-30it 180 °€ pHpwaé by skidatiew ef thejsalphur
condi tions of the acyl ation,

or by _ heating, at .
atom 80 Cori exappha KMnOdn mixfuges 98 Srater abit geseaeith ot P(’g&’ﬁg in DCM,
re of a base . Wk
at —Z%Ot iﬁ?@)ﬁ (%E)g Ssing ﬁ.{lg o@ég Hugaélem.e’ﬁ B 1\%4&%&%6%@65 are
for eXmVhrepdidll yafitial NoacyRiieh 6Pl ihaésemicubaadideo ubing hoy swtible
by “tr aPrrent of the proper acyl hydrazide with a __
acylatiti hgdnk eudhsastacidochjenides coromides or SxariggsdLEt is (@pBney F) in for
DCM THF or the like at - 20 to 120.0C .
examplomsichus: P 25} 01 QN 45t Ry PR REGAR Sy egment with
reference to ' , i aaohesitHeut the
stndg R R LR o D R P og ML, bRt e
preseﬁb’é bER)-Ragénitd Alchne HOBIdr DMAPY imgniablesalventy sycloapDME, DCM,
I nsui tabl & sol vent such as THF, pﬁ/)r irdine or D[\/F at -go
THF} @ MEONG! a Téreperetace from 2Aite 160 PG, folaysd by rigg closure of the
_..intermediate that ejther forms a triazola ring..
intiall ity Ingmediale Sibershpatngoty §% the collfitions of the
DnL & 1R aftnd & e BV Lvetin th
acyla‘%é)g\/?rnba' qbera oﬂ% Qﬁ_%p{(r)al?)@b gpi C ﬁ)lygyglleg’g ﬂgerl}q;fegt hervesui tn ab(I3 gresence
of a bR&WuBE agNaHE (A sor N, COXanith er withmrt avadlventsisnclsist dioxane, THF,

treatment of the corresponding acid (LG is W th
MeOit, #0Hr o I VIe$ aeyche iigsmedia ca@éé@rb%@&“?fa;%ﬁﬁamm of the
above, Car.honohydr ni.c .di am 1
propprisH PBEHROHTEAS e ieh Pnae o Sy REpEOTAERAR, DOM.
- - | i acts as a | eaving group upon
THFt%FéMg 1(ﬂrrgaena? \%bzt%ﬁrg?/g(frjgzi ne in solvents such as pyridine,
nmet hanol , et hanol, 2-propanol, THF

3-Amino[1,2,4]triazoles

R R R R R R 0= R ?
LG <
HN\n/NH Nﬁ/NH HNTNH R\ \H )%O i /Z\
S 8. N « NH NN
alkyl H,N ” N/ ” N
R
o=<
NH
HN
Scheme 7

With reference to scheme 7, 3-amino[1,2,4]triazoles may be obtained by treating

carbonohydrazonic diamides with a suitable acylating agent carrying a leaving group LG in
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or the like at - 20 to 180 O0C. The internediate my
al so be directly generated by treatnent of

wogeislismrpeas Wi th acyl hydrazi des under the sa0®/US2005/005200
conditions as described for the reaction with

hydrazine. |sothioureas are obtained by S-alkylation

sultab‘l)é s&lﬁ%’c GEUHr R SO Gy Firtelir DNTE a5-20i tH 100 6€. Ehanpdctiovititially
In acetone, EtOH THF, DCMor the like at -

leads ?co&h ﬁaerﬁeauate Batmitibuiosus hém@o&ﬁamwmaéle@% (oF 3R ﬁf‘o’a@ge to
or t f
do so%bmeatgf cotts0 ap0 P fars R B AR REInS T U UG O LG
or
may Rt Br el A8 E el 5 ?%r?i‘?‘f‘?’é%ﬁ%é‘%?ﬁ”i? o
treatn'f@ft ef gl]‘é%é@frbﬁoolﬂi@@alﬁidf (}lLfG RO pwith stendemd ac@raﬂmgdea@g‘@ @s"
ri azo
descr&etl élﬁEuBatht:h Cﬁéjoépgjg&@zaqrr]xg @gﬁ@%g ?rga%flbe ge era egirf? Zrln ?sothloureas
2, 4] - | .
in wiigh b SR GTE P alleny MF B e Bi meB B a AL K05 oY
treatngér}f mﬁ%lgr i6R sBWefts %ﬁ&%s%y‘iﬁl‘rﬂb‘ hi€ha@6l) dikhh 6N 8-paspanol, THF

ereln above. The "acid nay be obtai ned by
or theWied £1-98its 180 °C t Fhedaterasdiatednaygal s kq/dlr@ﬁygenqgted@y treatment

standard conditi ons such as pot h
of iscthiovesas with aeyl hygdrasides alﬁéw the Emﬁ%@f Qns ?5‘%#5%4 tﬂf s

reactp%\g)vnllgg ?Zégq?éi(%i‘]il}ﬁ{lrkeﬁ e o%{hn?% ‘tgrtg hﬂc??alu%nbmﬁér%rf%ﬁdhdmg

I‘O ace propi onat e under

thlou?«%]ai‘ %&iﬁ{(féf 1& MEl%r 91 idesabhd) SIOHe mme@m@ Neesat —100 to
est'e Functional group transformations * "
100 d¢=Cl reductl on OTs Schene 9 Wth reference to schene .

9, aliphatic alcohols may for exanple be converted by
standard nmethods to the correspondi ng halides by the

ot pemueit BEGER G St ot nimi de or o
OtheMafeldRs ‘P&"’kﬁ@bﬁbﬁ@aﬁ@n oP5-membered heteroaromatic rings that are useful for
the preparation of compounds of formula I are found in the literature and in books such as
“Katritzky and A.F. Pozharskii, Handbook of Heterocyclic Chemistry, Pergamon Press, ond
Ed. 2000.”

[1,2, 4]triazol—3-ylsulfanyl N’-phenyl acylhydrazide

R 9 @
Sttt S Ut at Walad
~r

S T

Scheme 8
With reference to scheme 8, [1,2,4]triazol-3-ylsulfanyl N’-aryl acylhydrazides may be
obtained by reaction of the corresponding acid with aryl hydrazines by standard coupling
conditions as described herein above. The acid may be obtained by hydrolysis of its
corresponding alkyl ester using standard conditions such as potassium hydroxide in

solvents such as methanol or THF/water at temperatures from 0 to 100 °C. Alkylation of a
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alternatively by treatnment with tribronmophosphi ne or
thi onyl chloride. Al cohols may be transforned to other
woeensiosgs7gr oups such as nesyl ates or tosyl at esPOY/US2005/005200
enpl oyi ng the appropriate sul fonyl halide or sulfonyl
anhydride in the presence of a non-nucl eophilic base
triazol OBR3Heavithnior bxarhple atatinfl chloro acdidta ion propionetsrundspepiflard
sul fonates. Chlorides or sul fonates may be converted
conditiong #sedesenibeddisena bﬂ@wtﬁ%fiﬁtb%%&%feﬁteédi des by treatnent
with brom de salts, for exanple LiBr, or iodide salts,
such as Lil. Further standard nethods to obtain
Funcﬁbﬁ%@oﬁpit%s%ﬁhﬁsr eduction of the correspondi ng
car.bonyl con&_ai ni ng groups such @s net hyl orRet hyl
esterd, al dehydes, orl ketones, byl enpleyipg-eommon
meducigr@Yagent s ‘Slch Ras bor anes, 9 t hi um bor ohvydri de,
['ithium al um ni um hydride, or _lTydr ogen in the presence
of & transition metal catalyst 'such as [conph&fes of
for |exanpl e ruthaniumor iridiu® or alltegnagdprely
pal || agfugipion hgtﬂ,arfcoal —Kelores—apd secondary_al cohal s
may be obtai ned Iyt reat ment of Carboxylic g%’lo(ﬂ"sé%?Tére%'
and al dehydes respectively, with the appropriate
car bon nucl eophil e, suchSgens yl -Gignard reagents or

i g 0 BB RERA) BBl by s

methbd OB ¢ @So&é%baﬁcﬁﬁg A&l 28 b Hhd ke Yof Ebicexanipte diphensilptadsphine in
procedures well known to the one skilled in the art,

comtihtionasitl bichee ioaline Rehton@sirbRindde osiNerhtarosuseingidenesr n
oxi dation. Steregse|ective preparati on of .chiyal
alten@éwglydwrweaém@@w&lﬂ%@mponhoeﬁjm AL ehlotids Afbofgls may be
nant.i, ONgr i ] ' I ino th
v RSB AL UGS B RGNS ey Sopiing v
apprgl%rfh%é Lfifon§BRdlidei 0P Bulddnyl astedride i tieqaésentecofermmAnialgophilic

cohol s Using enzynecatal yzed acetylation with for
base eogethp evithohy aiephdlda ebita@athd camespoadiag selonaissa Lhlorides or

(Novozyne 435(r)), .or other esterases, for .
sulfcbiral s BeH o BsssRaEg i b oa At I Rafnent with
sol yent ! B! tuPN by iIMEUANE: eindeFd methods to
bron{l@? §a?%u%’5§‘§$%1?%°gﬁ %en%gé’astu Ures fromo to 90 C,
obtalSiléthoRGat Mli@tHenaductiog entle cdtrekpansing caytongbeindgining groups such
ot her substituted al kyl acetates, pentafl uor ophen%/l
as maihgt ait @hylresters, alslehydes ion Kefonesa Py CHPIYARGLOMBOR[FAUANE agents

ek T 4R P O

presence of a transition metal catalyst such as complexes of for example ruthenium or

iridium, or alternatively palladium on charcoal. Ketones and secondary alcohols may be
obtained by treatment of carboxylic acid esters and aldehydes respectively, with the
appropriate carbon nucleophile, such as alkyl-Grignard reagents or alkyl-lithium reagents
according to standard protocols. Heteroaromatic aldehydes may be prepared from the
corresponding primary alcohols by oxidation procedures well known to the one skilled in

the art, such as the employment of MnO; as oxidant, or by Swern oxidation.

Stereoselective preparation of chiral secondary alcohols
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hydrol yzed to the correspondi ng al cohol by e.g.
['ithium hydroxide in m xtures of THF and water or by
wanysmsisy net hods as descri bed herein bel ow, PoTyisedod/005200
t he opposite enantionmerically enriched or pure
al cohol . s Preparation of final conpounds The
subseque descri bed nogy | oMty ng nethods ofiQ H
preparatijon of_fingal confhgunds\of fgrnula | & &
i1 psiay and exeimptArf byodr awi ngs hetARhi c t he
generic groups, or other structural ele tsaﬁﬁm+$ﬁ
i nternmedi ates correspond to those of for A IS
to be 0 understood that ap intermnedi ate contai ni ng any
ot her generic group or stfuctural elenment than those
of formula | can be used [n the exenplified'regttions,
provi ded that this group 0€S Hafdr der
the reaction and that it can be chemcally converted
to the correspondi ng group or el ement of(éb?ﬁﬂﬁ@”@rat
a later stage which is wn .0 the one skilled in the
art. SBy nucl eophilic d>§§?§%g%ent wth N, G, or
Enantf é’ﬁéaﬁ tﬂ'é &Senﬁcl%d o SEE B ddiciél il sohefreroan@RistMe or Ef) are
mpoun S 0 ornula I nay for _oLe be

catalxgga |ac.eatc Ie W » tixa i %Yé Q(%yl%exo H&n(dl@nchcyb Mkbﬁl?zch M8pase

atot ghtoe t e am no- ni trogen at om of

(N ovezysd @5 JEY Qf biBerdd¥icisses. tfbﬁeﬂnﬁﬂﬁé‘andbdu r@a&m oa lﬂgggdomonas
substituted heteroaronatlf_ the gul

B8 B

erocycllc

other%ﬁbﬁﬁﬁted @l‘kﬁﬂ id&fatéspbentaﬁmrbnhmvbacem’gggg_n nitroher halophenyl acetates.

WthE giﬂ?(ir:sgtﬁer: Mgﬁg lgg %QQ%I ‘gﬁ-egﬁgltuglv’?hé PRE )t-JEgjiate may be

hydr§1g£éd>’to%l o TdshIn GBS By e, TetiGmHyataedH inlmixtures G F and
(reatment. Wth bases In suitable solvents

wateBSoiClhy &8/ dthdsrhneihmdﬂ As<lios ¢ iinbe topyield the

di et hyl et her or tol

or NaHln for exanpl e DI\/F
etonitrile or ketones such as

2 butanone elther in situ or just before the reaction
wth a

Preparation of final compounds

The subsequent described non-limiting methods of preparation of final compounds of
formula I are illustrated and exemplified by drawings in which the generic groups, or other
structural elements of the intermediates correspond to those of formula I. It is to be
understood that an intermediate containing any other generic group or structural element
than those of formula I can be used in the exemplified reactions, provided that this group
or element does not hinder the reaction and that it can be chemically converted to the
corresponding group or element of formula I at a later stage which is known to the one

skilled in the art.
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suitabl e electrophile carrying a | eaving group, at a

tenperature from- 100 to 150 OC. The sul phur atons of
wPRo@E/0893791 azol e- 3-thi ol s and t he nitrogen at oreT®S2005/005200
,,,,, secondary aliphatic am nes may be nucl eophilic enough

to displace a |l eaving group in the correspondi ng

fic displasembuit with N-2€3bir\S-audesphiksch as K2C0B,
B e e " he

DEMuotr the like is added to facilitate
the reactRon in _solvents suchRas acetonitrile, DVF or
DCNhﬁhuglto 150 C. For ca&haﬂkgucleophiles, t he
| eavi ng gr'tﬁlp is preferable broMb, for other
nucl eophi | es exanpl es of suitable |eaving groups LG
i nclude chloro, brono, OV and OTs. ptionally,
catal ytic or stpichiomegrd c amounts ﬁf an al kali, et al
i odi deNustieh asiLil, may/be pres | rﬁ/ﬁwe;rezgl\)ion to
facilitate the samntt hr oudﬁtA n situndnspl acenment of

the | eaving group to iodo.By Schene 11 Wth reference

to schenme 11, conpounds of fornula Il (wherein X4 as

drawn in formula | is (J) may be prepared by bond

formati on through nucl eophilic replacenment of a

| eaving group (LG in which an al cohl acts as

O nucl eophi | e under basic conditi N base used

may i nclude strong hydridic bases, Yoy exanple, NaH or

m | der bases, such as Cs CO, at tenperatures fromO

to 80 Cin polar aproticggglkants such as DVF or

acetonitrile, whereas for chiral alcohols the
WithRERESKE eslsdheme 105 cémpduds of frtleta ftrayfitrakample be prepared by

enantionerically pure products directly. Exanples af.
bondsfuirhathinethtceghinnglegpllipdispleecragnt of 8 igavEig,greup né’gmh the

RS G, 809, ShansetlLaAle, R Nakogant, e

& ¥ a R nBR R b &R 4% M2 Mtriazole-3-thiol
e i BT el anay e o8 T el -0
tautoPd <@ RAd G diogandensifagesuidhgbiliphstidaninetuell aspiplerazine
derivadiuts, AmEBAORSBEROTI AT BOPPEHALE SUBRS 250 diecalHEoaheye of allyl

DCM . toluene ar DVF at 50 to 2 ' r
subsfo eterpamPEb bt e eren a0 readtivyjuhe HERE byl Rifgrm and

y | ' FEDERY mbR) dicedphidictahidnic forms by

B

treatifdheWITR Bhsk 65 siitubldw yentyraciats Gihiwh disprppylaminest n-BuLi in
formula I;

THRVBieHyl efber ertohenc.sNat i far exapmpla DNIF, o KoGQs a1 f5pC9:

acetgﬁitallrlrﬂe gre ketones such as 2-butanone, either in situ or just before the reaction with a
suitable electrophile carrying a leaving group, at a temperature from —100 to 150 °C. The
sulphur atoms of [1,2,4]triazole-3-thiols and the nitrogen atoms of secondary aliphatic
amines may be nucleophilic enough to displace a leaving group in the corresponding
neutral forms, but preferably a base such as K,COs, Cs,COs, TEA, DEA or the like is
added to facilitate the reaction in solvents such as acetonitrile, DMF or DCM at 0to 150
°C. For carbon nucleophiles, the leaving group is preferable bromo, for other nucleophiles
examples of suitable leaving groups LG include chloro, bromo, OMs and OTs. Optionally,
catalytic or stoichiometric amounts of an alkali metal jodide, such as Lil, may be present in

the reaction to facilitate the same through in situ displacement of the leaving group to iodo.
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4- Met hyl - 5-pyridi n-3-yl -2, 4-di hydro-3H-1, 2, 4-tri azol e-
3-thione 4-Methyl-5-pyridin-4-yl-2,4-di hydro-[1
WO 2905l08037z 01 e- 3-t hi one4- Cycl opr opyl - 5- pyri di nP@TRIS25405200
. -dihydro-3H 1|,2,4-triazol e-3-thione
4- (4- Met hyl -5-nmet hyl sul fanyl -4H-[1,2,4]triazol-3-yl)-p
yridi ne
4- (4- Cycl opropyl -5-net hyl sul fanyl -4H-[1,2,4]triazol -
By copnketiorr tocmydeophilic oxygen
4- (5- Met hanesul f onyl -R}- methyl - 4H-[1, 2, 4] triazolR 3- yIF\)
pyrl di rﬁe \

4- (4- Cycl opr opyl - 5- rret'ﬁﬁ%esulfonyl 4H-[ | _f_é]trﬂﬁt(
- yhe}Apyr "@Hne Met hyI ———> hetAr
[ (4- et hyl - 5- pyri di%- 3- yr 4H 1,2, 4-triazol -3991) k(o]a
cetate

[ (4- Met hyl - 5-pyridi n-3- Wehdidel112, 4-triazol -3-yl)thio]a
cetic acid
Nl - (3-Chl ororhenyl)-2-[(4-methyl-5-pyridin-3-yl-4H1,2

With réfetdnt@#0dcheme Y1 ) dﬂ@%ﬁbmmuhil( wherein X as drawn in formula I is
5 & _Chl ordoet hyI ) b cﬂl o oanleonh:hcqrenlaQement of a leaving

T Az Ul

,qroutg Z]ﬁé)') ﬁ%ﬁﬁﬁ&b&l@ﬂlél a@fs(al 'd'lﬂﬁ’(ﬂ&?b\hﬁk Mﬂér-b%mé -cdhﬁlﬁdﬁs) Tktbhse

tTT azof -

used ilaaﬂﬁéludie Grdn3d
ol - 3-

Car (B,

acetcl,rﬂ'trlie3 \A&L@fe% ?(Hrbﬁﬁkﬂ QICOHUEFM b&if@*red%ayb lmigﬁma Gh order to obtain
-( 3-chrorophenyl)- 1IH pyrazol e-4-carbal dehyde
enanﬁet&méa?bllvafmlre)vmdh@ﬁ direct xam@@@bﬁi@@éw
: - sU Sthane \ aft-naldRhSa0&H as chloro.

I-(3 chlorophenyl)-l -1,2,4-triazol e- 3- carboxyllc acid
nmet hyl ester

By rips-foemation o 5ok jg‘;‘éi%é& b 123 4L 84 aiER)-2B1)-dne et hanol
I - (3-chl | it | |
(3-chl or o- phen ) Lmé'z Jtri az;)OAIr h;g .F{]%t h:ﬁgfer

[1-(3- Chl opelbRen
Met hanesul foni & aci d

| - (3-chl oro-phenyl) -1 H-[I 2,3]triazol - 4Oyl nmet hyl ester
Exanpl es The inventi on WI I I ofﬁ be illustrated by the
followi ng non-limting eR
With reference to scheme 12, compounds of formula I may be prepared by condensing
suitably substituted acyl hydrazides with phosgene in the presence of bases, such as TEA
or DEA, in solvents such as dioxane, THF, DCM, toluene or DMF at 50 to 200 °C as

described for similar oxadiazolones in e.g. J. Med. Chem. 1993, 36, 1157-1167.

The invention further relates to the following compounds, which may be used as
intermediates in the preparation of compounds of formula I;

Methyl-(4-methyl-5 -pyridin-4-yl-4H-[1,2,4]triazol-3-yl)-amine
4-Methyl-5-pyridin-3-yl-2,4-dihydro-3H-1 ,2,4-triazole-3-thione
4-Methyl-5-pyridin-4-yl-2,4-dihydro-[1,2,4]triazole-3 -thione
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General nethods AUstarting materials are comercially
avai l abl e or earlier described in the literature. The

wobBo@ndosr8C NVR spectra were recorded either oRCBUSE®S/005200

300, Bruker DPX400 or Varian +400 spectroneters

operating at 300, 400 and 400 MHz for 1H NWMR
} 15l e d¥n-4 U8 2D dilyBroo3 H 1hE4 otk Adthisnd vent  si gnall
4Cycgo?§§§$er%}ﬁcer,i r}?} deut gi&at_ed chl orof orm as sol vent
4-(4-Miethglss-nutindsubfasgl-4Hd 1 2 il ezold-yDrwpdineed cheni cal

shifts are in on t.a- scal apnd_ the fine
4-(4-@@1%@93@-@pthyﬁﬁfpgx}yéﬁi;ﬁﬁl,ggjtgwi- FXIﬁ'Byﬁ“E:‘g? he

recor di (Sl NGHTEY iaol-DIyPasyRiimol et, d:
4-(5-NeHiRnes ﬁg‘?yl(“ ¢t Bfi’%’?ﬁ’q%‘ﬁ&‘u%?% gt, ™l tiplet).
4-(4-(%’5?&;1’('5&6153%6-miefhahésﬁﬁ“ohyiquﬂ{-qll 2 Alteieedl gy ypysidgepar at i ons

ol I'o

wed by mass spectra detections, were recorded on

Methyl [(EtrethylSayE diodai-4Hr hg.ddtiagel-3ayDiglaes™®995 (Lo) and
a_ZQ single l e eGlr r. The nass
[(*WB%’&'@TR)’E’%%IE?%@%[ gg%ﬁ&ﬁ%@%ﬁ'ﬁﬁ”@%@g%{& rospray ion
, rat@d, bilvies-BosdihlLel- Mo Da-tHe@RBE ve ion
N-(B%%E(ger.%sqf%@ﬁi %L@E‘%@@li tglgeyg}a?qg’ﬁvtand t he nass
yDthiSRe&bhRIRLi@ Was scanned fromnlz 100-700 at a scan
time of 0.8 s. To the col um X—}ﬁrr%\ VE5Wat ers, (8,
5-(1-Chloroetlsdyn(3-shBrophenyiad . 2@y irecP B 13- hEHZkP 24P ent from
5 %to 1009 etonj tri [ [ te
2-(- oy et 1 B IR B B R EL a e
358 Yhy@S-3HUN2 AntriazEB3-60
S'ace%%grggg@%@gﬁg%w t ﬁHLaJ. di oélezar ray detector using
N'-(3Etihld§$plidn§rl)l\zso£®xopbﬁi¢3ﬂ0hydraﬁdm as columm. Purification
by a chromatotron was perforned on rotating silica gel
Ethyll1-@9@9mpbﬁléﬁbkﬁ'?@®azplf:§@ﬁr?\ﬂiqi%ﬁtec al ci um sul phat e)
coate I sheet.s | ating layer of 1, 2, or 4
[1’(3fﬁ%?%ggl??%@ﬁ%pﬁ%%lﬁ'gwg’f&@ chr onat ot r on.
1{3-5}%1?%%&@1}%-&&@%(@%5%1 & al so done by flash

tography in silica-filled glass col ums.
1-[1-{8-chilowphenyipatimygazebd-yphtifaoehed in a Smith Synthesi zer

e mod , ) duc .
12 eleranpey)-aH RASOT Y Y BIEBIE  Cheni stry AB,
I d gﬁ@ A1
4-(1- pﬁ%tl?}i(l)‘?ﬁ}cﬁ@q@_ p ?:laglleln’-é’l?-t;lla?%l?l- [l,2,4]triazol-3-yl

1-(3-hIR %r&f})mt Ol4erigfold B0k ylid 288 methyl)ester

N-a NN - di met hyl - guani di ne hydri odi de (Henry;
[1-(38@hloko-pHerAiel H-Chafl Beeol-33t-mabanol 1858) and 774 ny
Metlgaér‘rléssuSIforrELDallc)ld Il-??—%l%%—iaﬁe%ll)-lli-[l ,2,4]triazol-3-ylmethyl ester

[1-(3-Chloro—phenyl)-1H-[1,2,3]triazol—4-y1]-methanol
Methanesulfonic acid 1-(3-chloro-phenyl)-1H-[1,2,3]triazol-4-y1methy1 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.
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chloride hydrochloride in 3nl of pyridine was heated
under mcrowave irradiation for 5 mn at 160C. Aq.
weabes/sexzeB was added and the mixture was extr 2CTAE2005/005200
with CHO 3. The conbi ned organic |ayer was dried and
concentrated. Recrystallization from ethanol, waterand
The lﬁ/én&éﬁcemm <116 7639 reabrded eithirtaneBimkenn Bruker DR 00 or

- DMSO
Var1a1(7 +660 Gpnc%rgmél)e?gop(ygat(r% at @0@;)4%%@&%{)@ 1\5?{ ?orzlls-l qu/IR re'_%ectlvely,
using éf 1‘%1@%1 50 Lo Sb%q&l ﬁg‘%& deﬁéia{tedzc}ﬁg Orf(!)lﬂlz&g Hlvent

|osenlcar azi d

unles inficad AR rféﬂ%ﬁémfébpslﬁ‘ﬁé Qre(lﬂ Nth, the d&ﬁl)-scale and

é%g%“?% é@ g FRT'D (1 P 58 Mol ) in

the fikdMplitidy cﬁﬂ-t)le z‘@ﬁals -4} appealrlm 1nrthc recordmgS'I’(laesmglg’@ br g broad singlet,
m xture was diluted with EA (100 nL), successivel

d: dowldethie driplet |: awgtchd: AYEPKON! oric acid, water, sat. Y aq.

o R g A e s

acuo.

were Srd'eﬁ%hdauWaY@@LéMg sdadistiflg DELHA(IRacd 2795 (18H.afid mrfsd single
% aq.) at 60C o.n. The mi xture was cooled to r.t.

quadtbiﬁ@l@ ninds® wpdutronmeterHl lxboass speaieimmier Waserguinger witha eé%ftrospray
fon sc%qgesc?n%?tg@swgi et ag@?#rélggﬂ'\gfgéow%ﬁa KRR RPER ligbovas =3
kV a {s%‘g}ée%gé}ﬁ[e 1 t | ﬁged ﬁBHﬁ’ﬁgf 1AL esh z?cré@cgr{ tn@l@ ofU 8 s. To

e conmpound (180 ny
the cél&mﬁ f(bferﬁa MS"')Wat@rs 48, (s, x bbim, 8. S3ﬁrr( dda,s appl)ed a7111wr gradient
(dd. 1H), 3.69 (s, 3H).

from?t:’/f&/bd} mg?%acpxpmtﬂlenﬁm mm ammogivay aqaqsatf: |(aqz) a7 tnr(? Lol B £ad.)-
1 one | son t
Prepargv g oHRIBY Diste OGRS VS G P BAY LR HPLC

with ggfodre ggrrlgldgte\éﬁ)ﬁ' ﬁs1 ﬁﬁgﬂ'eﬁamfs i 'T?xE(O@Qan MomaR @olumn

er argo af anbi ent fenperature overni
Pur1f&fa¥1§ﬁ Rf‘é%ﬂﬂfn@dtbt%h Wwas phrformsd onaotating silisogélu gy hsuan ?Mcmg 60

00 nmol ) was added and the_ resu
PF- 254) mm oatclmsu}phatte)e@paéﬁd goycheess, vith ¢patipg Jayer @%)L ﬂ{;“m}“

. ro t h
usingg ARIRPOET SO oS ape ey roedp D of iR g aldh iy flash
chrm%xg o[g%%hzq? BYicd 1}11%& @fak@éblﬁlﬁng' ve the title conpound
OW SO 16.4 g, 55%. 1H NWR (DWVMSO-d6), d
Mlcr()ﬁJBV@ hea&né&vefs(iﬂrfoﬁhed in% Sthitlf Sgnthediper Singen(asle ngppowave cavity
producmg contlnuous irradiation at 2450 MHz (Personal Chemistry AB, Uppsala,

Sweden).

Example 1

Methyl—(4-methyl-S-pyridin-4—yl—4H-[1,2,4]triazol-3-yl)—amine

A mixture of 1000 mg (4.35 mmol) N-amino-N',N"-dimethyl-guanidine hydriodide
(Henry; Smith; J.Amer.Chem.Soc.; 73; 1951; 185 8) and 774 mg (4.35 mmol) isonicotinoyl
chloride hydrochloride in 3ml of pyridine was heated under microwave irradiation for 5
min at 160°C. Aq. sat. K,COj3 was added and the mixture was extracted with CHCls. The

combined organic layer was dried and concentrated. Recrystallization from ethanol, water
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4- Cycl opropyl -5-pyridi n-4-yl -2, 4-di hydro-3H-1,2,4-tria
zol e-3-thi one | sonicoti nohydrazide (5.4 g, 39 mmol)
wenspged7epr opyl i sothiocyanate (4.1 g, 41 nOPETWSL®S/005200
m xed in 2-propanol (100 m) and heated to 70 OC o.n.
The reaction was cooled to r.t.and evaporated to
and Eﬂrgw@'z% migd (@5%3 60 thelitlcfohpousd! HNMRHEO-BMSE)7245 (863 H)
was added to the residue and the m xture was
3.45 (8, éSfH{)J&@ﬁi(dg 1) T8 (me3&Di8AY @&t e was cooled to rt,
acidified with concentrated hydrochloric acid and the
title conpound 9.0 g (94% was coll ected by
ration. IHNWR 0.63 (m 2 H 1.00 (m 2 H 3.25
Exam(ptlreiill—b 7.75 (d, 2 H 8.74 (m 2 H Exanple 5
4-Mefhiyl-4-pyaidinl3-pr Traidily drol3HY2,4-4Hatdle-3; thiane azol - 3-yl ) -p
yridi'ne To a sol ution of

A solft;mﬂﬂymemygﬁlrth@mwawlée G mg-58 Pmd). jcopinig A5 O30 me:
7.80)CT" G i s By, EOEITR 1k o %?%%86'(1{8@@ grtL(PfﬁlLsi Qva dhred
atr.t. gg) ohe {r&aﬁ&bﬁﬁ@t‘mé @aéﬂi)utecﬁ&dtﬁ EA0(180 niT), evceessinghy Washed with

Into 200 nL di chl oronet hane and washed with

10% &h[ h?@ro@ﬁl@nﬂh?cld Maicedabn e, rNaﬂ@W@@S anghidieny hngml@wégamc phase
filtered and concentrated in vacuo

was drior S et Eppecpmaceoms galed i VaEHENTRE e 3yesq i jy NeOH
(53. 4%32#&(‘Fm§101 Y% aquat 665 &H) ThedmBBureSvasob R4 1821.( fhen Bidught to
pH aﬁqu)t ) u@ﬁ%l 1P MYCE TheBd. ihseusanay widtsdlid NaCl] theh axioactal with

pyridine A solution of iodonethane (0.457 7 33
EA. Thedombiedsdraaniophdsé wris)washed with bﬂnwrt@d@tazﬁ%;? ltgred,

4-cycl opropyl - 5- i di n-4- 2
concamaedan A énzaq%teﬂe%(the é‘éle GorpSt SO Y AR L6 o s
ro r@ku r [ rr| n
1H), gégr(ﬁxl&ﬂtgg;% Ke rea?i:? % (t\ﬂgsﬂg)xt3lrlgag§:(tg e3dP$}\N| th )
di chl or onet hane and then the organi c | ayer was washed

with brine, dried over anhydrous sodium sulfate,
Exarhplet3er ed and concentrated to afford the titled

ound (729. % H NVR ( CDC
4-Methybspyridin-d1( gp@roﬁp ﬁ?ﬂmgé b3 (1 ({ o 3)
Isomﬁotclg)yi/él%lﬁf’aiﬁge h (#Ipé‘lzlg{lﬂé (23@% 1@ %&nﬁ@l)zﬁl%?%z Ig‘lsl e 7
thlosQﬁﬁ'ida%aﬁﬁle-E% 4 o5 0bSIDin@nolyfvere mlxed in pyridine (200 ml) and s%;rred under
4- (4- et hyl - 5- et hyl sul f anyl - 4H

argoh 3t athbientdempedtuye pverpightiAdter @Y@Y%atfﬁjl to dryness, aqueous sodium
hydroxide (250 mL, 2M, 500 mmol) was added and the resulting solution was heated at
60°C for 16 h. After cooling to room temperature, the solution was neutralized with 6N
hydrochloric acid. The precipitate that formed was collected by filtration to give the title
compound (pale yellow solid, 16.4 g, 55%). 'H NMR (DMSO0-d6), 8 (ppm): 8.78 (dd, 2H),
7.75 (dd, 2H), 3.59 (s, 3H).

Example 4
4-Cyclopropyl—5-pyridin-4-yl-2,4-dihydro-3H-1,2,4-triazole-3-thione
Isonicotinohydrazide (5.4 g, 39 mmol) and cyclopropy! isothiocyanate (4.1 g, 41 mmol)

were mixed in 2-propanol (100 ml) and heated to 70 °C o.n. The reaction was cooled to r.t.
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4.85 mol ) in acetic acid, added a solution O KMhO

(.15 g, 7.28 mmol) in H2Q(50 nL) drop-wise. Stirred
waRodR0simp 3 hours. Added sodi um hydrogen sul f PC®/USRI05/005200

purple color was discharged. Extracted into chloroform

(3 x 100 nL). Washed organic |layer w thsaturated

and evpElHeD 0] RO r}ﬁoe 106 %1?41;110@5«1 By Na¥IO A6yl r8@usmol) was
sodi um sul T at e, ter and concentrated in vacuo l dt
addedytb ghadrebidpe encbthmwhme was cfluged 8o e Egagtion mXINERYaS codled to

1, améyt’bed i lgqpnggrﬁr%ggbh d%&&ca 258 and 8%t SomPbing §.09394%) was
couec%eq(?y ﬁ%ﬁ%h Pr GPYIVIR: (RI3N@NeSH) f.00Yth; #ED Bl22ndlitH) 276Kd,2 H)

ol | ne A Sol ution’of potassium permanganat e

8.74 @23y, 3.3 nmml) in water (22.0 nL) was added to a
sol ution of

4- (4-cycl opropyl -5-net hyl sul fanyl -4H-[1, 2, 4] triazol -
yl) Lpyridine (514 ng, 2.2 mmol) in acetic acid (11 nl)
Examiplg5_wi se at room tenperature. After stirring for 3

4-(4 mﬁaﬁas-ﬁl‘éﬁiﬁﬁlﬁhﬁ@ﬂe M'tﬁhi&-szxﬁ;pgﬁdmb until the

e Cco was " di sc arge The reaction m xture was

To a Sottti@cseEMutityld-Seppirilim ey, ﬁhdﬂlyﬂmeﬁ 2 ﬁ]éﬂ@?ioéﬁa%ﬂ@o%ﬁﬂ@ﬁ)o mg,
hed h
520 owmi) o s U v s G052 .

o SRR T IS b PRt 8 o

dichl et}Yanz 4nd Q{fasléea"vl)mth Grn@él(S@fﬁlL) I'DSrlel\iox&S afilsydrais) sodinng Sulfate,
. e
filterbd Andmmmtraseqapmadmmmnylﬂ t%mnmound (1 Q19450 yiej D GHMR
cetate 1.75

(CD@a)etnppp): 838 bg‘i‘ﬁéﬂﬁé%ﬁgﬂﬁéﬁﬁfﬁg’%ﬁg (&35t ri azol e-
3-thione and 2.47 g (17.8 mmol) K2CO3 were dissol ved,
respectively suspended in MeCN (25 nL) and five drops

Exar&élew wer e added, followed by 0.81 nL (9.18 mmmol)
chl oroacetate. The reaction was stirred under
4- (4-ai]ygh1prapyl|=5 methylwlfané(i-ﬂﬂ-[lf,%ﬂtfl&%?ltﬁ'iylﬂw riding ; ot e was

A softometiomerRes AdS Lo i B Do LRy B imES s ¥ to a
sotutfgii b lgtcgagpr\ebg P@/& Mt@-ofi%\,zt ) drOBERND - ridyeleS-teure (1 g, 4.58

ryness. Fl ash chromat ogr aphy
mm&lwm&iﬁﬂﬁ{}idr&ﬁddgmmmga\moﬂ télﬁpga‘tja% o frorf sttrﬁ@g pyqrpyght the
conmpound. 1H NVR: 8. 89

reactfoid miktdye was dextiagied | with gilthgrope(dganequbd amgnﬂg) (%rgamc layer was
washed with brine, dried over anhydrous sodium sulfate, filtered and concentrated to afford
the titled compound (729.1 mg, 69%, beige solid). 'H NMR (CDCl;) & (ppm): 8.77 (d,
2H), 7.75 (m , 2H), 3.23 (m, 1H), 2.82 (s, 3H), 1.17 (m, 2H), 0.80 (m, 2H).

Example 7

4-(5-Methanesulfonyl—4—methyl—4H-[1,2,4]triazol—3-yl)-pyridine

To a solution of 4-(4-methyl-5-methylsulfanyl-4H-[1 ,2,4]triazol-3-yl)-pyridine (1000 mg,
4.85 mmol) in acetic acid, added a solution of KMnO,4 (1.15 g, 7.28 mmol) in H>0 (50 mL)
drop-wise. Stirred at RT for 3 hours. Added sodium hydrogen sulfite until purple color

was discharged. Extracted into chloroform (3 x 100 mL). Washed organic layer with
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3H), 3.70 (s, 3H) Exanple 10

[ (4-Methyl -5-pyridin-3-yl-4H1,2,4-triazol-3-yl)thio]a
woetispsespd2. 00 g (7.50 mmmol ) net hyl PCT/US2005/005200

[(4-methyl -5-pyridin-3-yl-4H1,2 54-triazol - 3- yI)thi 0]

acetate was dissolved in MeOH (30 nL). 0.45

saturd;@'%)éo}l%@?bflkgﬂdﬁnﬁ IOS’(?ﬁﬂD)J ﬂ)@1e\dmemiﬂﬁdrou$\fs®<bumwlfl(ﬂi€b fljergd and
concainsr 8 uaatds VB iHoPEnpOTH4LO0E RYG ﬁh%&éﬁ%@gm 5
oo Fefninttnd o 2ah A CDAgs o ag. koh and

washed with EA. The aq. layer was acidified to pH 2
and evaporated to dryness, giving crude title product,
Example@h was used directly inthe next step.

1H NVR( DVBO- d6) : 8. 98 1 -
4-(4-€ydspronyl-b- mﬁth)aveméf%[f H1[1%Faltﬂaﬁ§%(é‘9'l’§"v—hi“@ 3. 262?3

A SOthlg% gf g)ﬁa?ﬁ% ngrﬁr)lla}n)galéatf 65185 mg,n,;;/ I3 rgmg? rlP axllar’g]er §22 .0 mL was added
to a F?l’uhf)h 3c?i°Jl (@Cydbﬁrbﬁyloﬂ ﬁiéﬁi}@diﬂfaﬁy’la@l-(ﬂe 2@]111115201 3 yl)-pyr1d1ne (514

hyl -5-pyridin-3-yl-4H1, 2, 4-tri azol - Mthlo
mg, T2 tnirgolydn dedticaid (ié mk)ednoou&lssab{oom@rrmewV o fHeng for 3

argon in DVF/ MeCN (2
hours@fsogﬂlug;g, hgdlpgerg pulfre m%s g@%& mzlhﬁfeglg‘lirg l{i’#ﬁgfp? We(& The
e 7B P00 S BB g s o
with {ir¥ed Ls@aluﬁmldamm@g dried véve enpdrods Isadiach wilfate, filtered and

wat er. Extraction wi th EA5fol | oned by vvasmg S]
conoMeBEED fo afford theatitled RAtpbRRGIP40. Bringeddhy &ae: iid). 'H NMR

evasoratl on ?(d(; 2;8 %r@ ’1211%7 3&(%0/5%%0?\/6}%@8?]“{) CR25 (m, 2H),

IOIEOWEﬁXnd 1H- NWR (DMSO-D6): 8.89 - 8.93 (m 1 H), 8.74

,807-818(m2H) 7.60 (dd, 1 H, 7.09
(t, 1 H, 6.62 - 6.74 (m 3 H, 4.03 (s, 2 H, 3.65
(s, 4 H. Exanple 12
Exampld 9 Chl or oet hyl ) - 2- (3-chl orophenyl ) -1, 2-di hydro-3H-1,

v S 53550 AR A BBl 0

75 Gl i S et ir ol s
2.479XQF35mBON 2 OBrveere divsoleed, irespeativedy suspended in MeCN (25 mL) and
five drops of DMF were added, followed by 0.81 mL (9.18 mmol) methyl chloroacetate.
The reaction was stirred under argon at r.t. o.n.. After filtration the filtrate was taken up in
EA and washed with water. To the aq. layer was added brine and sodium bicarbonate,
followed by extraction with DCM and EA. All organic layers were pooled and evaporated
to dryness. Flash chromatography (DCM/MeOH=70/1 to 10/1) gave 2.19 g (91%) of the
title compound.

'H-NMR: 8.89 (d, 1H), 8.74 (dd, 1H), 8.01 (dd, 1H), 7.46 (m, 1H), 4.1 (s, 2H), 3.77 (s,
3H), 3.70 (s, 3H)

Example 10
[(4-Methyl—S-pyridin-3-yl—4H-1,2,4-triazol-3-yl)thio]acetic acid
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chr omat ogr aphy (MeOH DCM 1: 30) gave the title conpound
in 500 ng yield. IHNWR 1.9 (d, 3 H 5.0 (q, 1H 7.2

woOdoabosdd® 7.4 (t, 1H) 7.9 (dt, 1H) 8.0 (t, 1HpCTAISD005/005200
(s 1H) Exanpl e 13

- CS-chl orophenyO- S-d - hydr oxyet hy”~-1 ~-di hydr o- SH-| A -

2.00 g (7. ﬁlﬁho‘l&) memyB[:(demmhjzieﬁ-pﬂydideyel 4130(;2 #ririazpl-8-yhithiojaceigte
wat er n.) was_added to a so

was ot Lo MESTE GHORb e (L0 oy Bolasauyfroside. v5 2

Aﬁerﬁgsrl%ag(ri d%g &Iggﬁ]? n{mng%p:t\?ryﬁw ﬁrgcl%gqgg&}o S(ﬁ‘%e tAfE:r ﬁﬁ"ﬂﬁr Q% more

otasEi% 1 ‘éﬁﬁioﬂﬂg Qhas RERHQGEI0R) 8RS bﬁ&ngﬁﬁhﬂue&%ﬂh&ﬁtldﬁm hhTEhe
conmpound was filtered off as in yi el d.

mlxtLierVd‘dh/Bbolﬂ:d Hdilutkd \81tlh-l)1q ZKOH(alm Vﬂasbled7wmh @Ed\ gl‘ q71ager(\ﬁars

7.8 (d, 1H
ac1d1i§«::_<% ety Qggd @*gappﬁqtgc? @Fﬁs{gﬁw) g1§1ng ngﬁlcﬁx}ﬁ}e(prgﬁl_mt \)&hﬁh yas g%ed
dlrecga H’é‘i}jl%g]?? sl%g W M e 3 f@%\ﬁdo} qf)ng 80 Xd® 1ndr), 8VES- 8.35

pvvl Re't'0 a ‘m xt ur
1 <7r7<3 gny H),-RoPEOREDP366 (@, daydr azi de (500 nmg, 2.7
(mqu g(gd py?ldlneeg(?gom 7.1 mmol) in toluene (5
rTL) The m xture was stlrred for 2 h at r.t. under
nitrogen, followed by filtration and washing with
Exampleddne. The solid was taken up in DCM and washed with

NP B uiB AT ARRHOE AR o)
yl)thﬁg)ié‘etébﬁlﬁa!zidee conpound in 200 ng yield. LGM (Mt -1)

Crudhr ¢4 meﬂiyl-éfwmdeh%y} -4B-bRdpriepein- vm@léferafF@efrom the previous
b d
sep By A S B ot PR S B PARRAd fpcifion o

I
A AR T ke

(7.864ninfdlj P@hlogsphefylydrazing Ckfierdtisig fr weﬁshdu!rﬂ the velimesf was reduced

and recrystallized from MeOH. The
in vacas dncé Gib0tod ity WX PP HTh BTl lgive 430 B th NeCOs

S oy RO G B B s v

(DCM?N&'@)H‘?)/Q }llélsfn%q @7‘% (411%») (Sffth@ﬁtle edfm mgl% HEX NMR e)Mso-Dé)
8. 89Et809/3 (h,-1(BD), csmdo(rddthr)yil 97+ &m;(maz(ﬂ)emﬂ&d\d tidslwaﬁ%(t lH) 6.62

- 6.74 (m, 3 H), 4.03 (s, 2 H), 3.65 (s, 4 H).

G-

Example 12
5-(1-Chloroethyl)-2-(3-chlorophenyl)—l,2-dihydro-3H—1,2,4-triazol—3-0ne

SOCI, (1 mL, 8.4 mmol) was added to a solution of 2-(3-chlorophenyl)-5-(1-
hydroxyethyl)-2,4-dihydro-3H-1,2,4-triazol-3-one (500 mg, 2.1 mmol) in DCM (15 mL).
After stirring for 3 h the solvent and excess SOCl, were removed in-vacuo. Flash
chromatography (MeOH/DCM 1:30) gave the title compound in 500 mg yield. '"H NMR:
1.9(d,3H)5.0(q, 1 H)7.2(ddd, 1 H) 7.4 (t, 1 H) 7.9(dt, 1 H) 8.0 (¢, 1 H) 11.9 (s, 1 H)
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3- Chl or ophenyl hydr azi ne hydrochloride (4.6 g, 25.7
mml) in EtOH (100 nL) was added at 0 OC to a stirred
weabestoseato of et hyl 2-formyl - 3- oxopr opanoat e ( 3PZTFS2005/005200
25.7.mml) ["Heterocyclic Chem 1993, 30, 865-872] in
EtOH (80 nlL). After addition was conpl et edthe reaction
Exanipk 13/ | oned to reach rt, followed by stirring o.n. The
reacti on m xture was concentrated and the residue was

2-(3-clalorgpheay - -6ty denxyethgh-2,4-difixdar oA 1h-1¢2.4-briggol3rong, o

sodiy efay RS fd B s AL (0l f o gdor s
acet %L?géfh%lgg%g‘iﬁﬂldiﬁyd@(@mi,Q,4Jt¥iazol-3-one 2 g, 8.4 mmol) in MeOH
-(3-chl orophen

_ yl') -1 H pyrazol - 4-yl ] met hanol A
(40 180}, WckBnacill (2tlylwas added after stirring for 5 min. The MeOH was removed

e B B SR i
. I t ' . '
R L e S

to reach rt and was stirred for additional 1.5 h,
foll owed by quenching via sequential addition of HO
ExafppléSlarl), THF (6 nL) and 15 %agq. NaOH (2.6 nL). The

m xt tirred for 20_min, drj i
s-ace?f@:‘é%ﬁ%%aﬁ@&éié,Aaca@&dfoasﬁ}i;aggé%a?&-ﬁ"—.o%g 34 g (97%
of 1 [ . d . .
P B KRRV g Bk f ot
chloflfo'ﬁ%l%@[ﬁﬂn)‘x@pﬁ@animidohydrazide (500 mg, 2.7 mmol) and pyridine (560 ul,7.1
-(3-c

| orophenyl)-| H pyrazol e- 4- car bal dehyde, MhQ2 V\ﬁs
mmaljieidivene & sd))utheomixgre was stirred for 2 h at r.t. under nitrogen, followed

o G S L A By i

oy 1E TR 8 1 Sy e gy,

(McOVEDOMR €10) baveihy figs Soipogidie 2D0mgyiels UC-MS ie-1) 236 e
conmpound. . IHNVR 7.35 (d, IH 7.33 (t, IH 7.60 (d, -
IH) 7.79 (t, IH 8.16 (s, IH) 8.43 (s, IH 9.96 (s,

E ”_Il{)| anpl e 19
Xampl¢ 22 3- chl or ophenyl ) -1 K pyr azol - 4-yl ] et hanol A

N"(?%?lgfr ?ﬁﬁ%’%ﬁﬁ'&’ﬁ‘???‘?*ﬂ“ﬁ%gg gfaez-i (Zle- car bal dehyde (2.5 g,
3-CHI3robemiehediakdni@® tétidFMondboraia £l Oag) did dnnol) e NI (éQ{) mgEwas
addéﬁlt%)@nriq_ﬁ)qtéz/l of g%lﬁn;}glg%{@%gﬂ%-ggnsl %, 1&{? %%t%&il)?g%\%aosfﬁss:&g gceegate 8
g, 8%%(%9%619&6%(5{05%1]3 2109 ARy stirring for 30 min a formed solid was
filtered off and recrystallized from MeOH. The crystals were re-dissolved in MeOH (200
mL) and the solution was added to 7 M ammonia in MeOH (100 mL). After stirring for 1
h, water was added leading to a precipitate which was filtered off and dried, giving the title
compound in 5.5 g yield. LC-MS (M" -1) 210

Example 16

Ethyl 1-(3-chlorophenyl)-1H-pyrazole-4-carboxylate

3-Chlorophenylhydrazine hydrochloride (4.6 g, 25.7 mmol) in EtOH (100 mL) was added
at 0 °C to a stirred solution of ethyl 2-formyl-3-oxopropanoate (3.7 g, 25.7 mmol)

[J Heterocyclic Chem. 1993, 30, 865-872] in EtOH (80 mL). After addition was completed
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extracted wth Et O The organic phase was dried and
concentrated to give 2.7 g (100 %9 of the title
woaopmsesty 1H NVR 1.50 (d, 3H) 4.92 (g, |H) 7pr&8uUSm05/005200
IH 7.30 (t, IH 7.49 (m IH 7.63 (s, IH 7.66 (t,
IH 7.81 (s, |H) Exanple 20
the rdaclidh ks @lvescapletln, fhieddysiting azolhd rorbfien inéxtote veas
sol ution of 2-(3- chlorophenyl

concgrragdtaniddhetegidne aeas m@nrmﬁw@ %qm EQH tg giverhd 2)(65%) pi e title

eSS S0 S AT B A% S 7

(s, 115@05?%%%@@7"@51}? |rred at 0 Cfor 30 min and at rt

ag. NH4CG was added and the m xture was
extracted wth EA The organi c phase was dried and
concentrated to give 1.14 g (100% of the title
Exampleddund. 1H NVR 1.58 (d, 3H) 5.08 (g, IH 7.25 (m

- o el feckdo”- 58 (M 1R 802 (1
A sogrugh of E!hgr PENFMio}oﬁrehﬁ)-qm oy reaNeayaiboiate @B, t16i8armol in

were ad
Et,Ol(d DQn{LS-WdSIsmvdp ladded tp-aditiried Bolstion pAEAIHL (46} & A3 awrol) in ELO

190 ,.0.85 mmul) in SOC 2 th
(50 el ddsa oz B BIKtReres pHavELloseachiid Wi Sttt for

s YR AL L ER S5 A0l 0y o prare

mL)GAd 1508 aq?. NOH 42.6lnd)). Thd Miktite \lwld) sti?red(fo( 20 mlnh-,l)dr%d%th Na,SO4,
(s, IH 7.95 (m IH 8.08 (t, I? rrg
filterled @Bd eviporasphiendryhess Jo give 3, 44g (5772 1tke Ble aqr%@amdr H NMR:

aci d_net hyl t A

4681@:1%@&% z@igggoﬁﬁtﬂ%ég?oﬁ{hg'7%@’ FR 02 & Fom
3-chloroaniline (2.2 nL, 21 mol) in 10 % HC (35 nl)
and sodiumnitrite (1.73 g, 25 nmol) in water (8 nL) O

ExafnpleI8 s sol ution was added drop-wise with stirring to
a mxture of methyl isocyanate (1.8 nL, 20 mmol),
1-(ahitirophed)-3Hepyra2ole-4ycarbablehside ) . et hanol (80 ni)

S R A0 0
DcnY[ﬁe r e?‘a]k‘fte”fhé JBANGRRN V&G o SR TR niRtuY@GdofiRadd through

ant products were extracted with Et OAc (500
celitdlahd thEnRIiGoN wadhed vgariDCM (106 enlyaFhe ilteatie wes svaperaged to

h 1 N HC 1
dryni ergiyeDo M%vﬁ%gﬂmm@%%at SRR, 745 @433 ¢, 180
7.60 (d, 1H) 7.79 (t, 1H) 8.16 (s, 1H) 8.43 (s, 1H) 9.96 (s, 1H)

Example 19

1-[1-(3-chlorophenyl)-1H-pyrazol-4-yl]ethanol

A solution of 1-(3-chlorophenyl)-1H-pyrazole-4-carbaldehyde (2.5 g, 12 mmol) in Et,O
(100 mL) was added to MeMgCl in THF (11 mL, 3 M, 30 mmol) at 0 °C. The reaction was
stirred at 0 °C for 15 min and at rt for 2 h. Sat. aq. NH,4Cl was added and the mixture was
extracted with Et,0. The organic phase was dried and concentrated to give 2.7 g (100 %)
of the title compound. 'H NMR: 1.50 (d, 3H) 4.92 (g, 1H) 7.18 (m, 1H) 7.30 (t, 1H) 7.49
(m, 1H) 7.63 (s, 1H) 7.66 (t, 1H) 7.81 (s, 1H)
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dried (Na2SO4), filtered and concentrated. The crude
solid was recrystallized fromboiling benzene to give
w.2805/0303782 % of the title conpound as a br owrCsaiSR@s/005200

1H NVR (CDO 3) d(ppm): 8.66 (s, IH5 7.84 (m IH),
7.66 (m 1H5 7.47 - 7.53 (m 2H)5 4.08 (s, 3H), 1.60
(s, 2H). Exanple 23
[I-(3-Chloro-phenyl)-IH[I,2 4]triazol-3-yl]-methanol
A m xture of lithium borohydride (94 ng, 4.3 mmol) in
2-propanol (17 nmL) was treated wth

Example 230 ch| or ophenyl )-1 -1,2,4-triazol e-3-carboxylic acid

(3 . ol The flask |

v JEi S LT gl T, 255, v el osec

A solhﬁamfz&tyemoro\ﬁﬁé@ﬂ) pH- m-tmladdmdaalctehgé@d@gS%S mmol)
excess hydride, and the reaction m xture was adg}j)

b MabCoos) 19%2@@254@2.6@@39@ Gl gpgad%i o MeMe 4.8
mL, Ilgg/l é:\);@%g%é )ggsy’gl Jfggrf%%gér? ngtgf ed gt ?pgﬁé gggrgg ?&1 Hﬁ&l{or 1 h.
Sat. a(qdﬁ'H ?L&rta%aci[i—e'g étngaﬁeﬁm Z\M?:Lexé?&effﬁ)lt.ﬁEA gfnﬁgl)o(igeﬁnéﬁhase was

driedMat kanesatihic b QlV@Ql g (100%) of the title compound. "H NMR: 1.58 (d, 3H)

| - (3-chl oro-phe 4] t I
508[q,-1H37(25I(m,d€Bﬁ )LH)HJ!Y 1 (sp14) “ Zo ﬂﬁé%)ﬂﬁtﬁﬁ)hgﬁgfr

(87 nmg, 0.42 mmol) was suspended |n CcH2a 2 (5 nL) and
the suspension was cooled to O C. To this was added

Exa@?felﬁnesulfonyl chl oride (0.050 nm., 0.65 mmol) and
Iethylamne (0.12 nL, 0.86 nol). This solution was

4-(1-811]0?%@?%1@-12 -@-dhléxmphinil)-2He1 2{3etrisgalet i on ni xture in an
ice ba

2 drapypf DR WS Fpiria s SAOrREERON Ry LA DF R TRl 190
@g gn d rlk) de%égﬁ??‘gl“)g%“\‘} édlftggeragtgon(a\g%s 1@%&%@1@ Zf) sgﬁgg gv'ﬁg?fle excess

SOCW&S%VQ%@&%H%H@ the @sidfe Wad ddedinsladnetoodive tie titletdompound in 206
conpoun

mg (CD0°%GY wiekl: fHII\iMR( 3 96mdp3}g>ﬁgg&ﬁyllﬁ) 731[(m, AR 7140 Gtabd) B33 (s,
: 0. 67
1H)VLI)95(m,§7 )§108(&1ﬁ)() 7.58 (dt,(ISH), 7.4?)- 3.4513 gfn gH;e’s
5.42 (s, 1.27 H), 4.73 (s, 0.79 H)52.82 (s, 2.3 H).
Exanpl e 25

Exalnpld & Chl oro-phenyl ) -1 H-[1, 2, 3] t ri azol - 4-yl ] - met hanol
- Azi do- 3- chl or obenzene (0.56 7 ll) and
[

1- (3mﬂmapb@ﬂyl)alﬂehw-t@tazm-marbsxn lqmml ynethyl ester

A solution of 3-chlorobenzenediazonium chloride was prepared from 3-chloroaniline (2.2
mI, 21 mmol) in 10 % HCI (35 mL) and sodium nitrite (1.73 g, 25 mmol) in water (8 mL)
0 °C. This solution was added drop-wise with stirring to a mixture of methyl isocyanate
(1.8 mL, 20 mmol), sodium acetate (13.1 g, 160 nimol), methanol (80 mL) and water (24
mL) over a period of 30 minutes at 0-5 °C. Stirring was continued for 1 h at the same
temperature; then, methanol was removed in vacuo and the resultant products were
extracted with EtOAc (500 mL). The combined organics were washed successively with 1
N HCI (100 mL), saturated NaHCO3 (100 mL), water (100 mL) and brine (50 mL), then
dried (Na;SOy), filtered and concentrated. The crude solid was recrystallized from boiling
benzene to give 1.54 g (32 %) of the title compound as a brown solid. 'H NMR (CDCl;) &

45



10

15

20

25

30

were dissolved in t-butanol/water 1:1 (12 nL). Sodium

ascorbate (1M solution, 0.6 nL, 0.6 mmol) and copper
weubdsases7pent ahydrate (15 ng, 0.06 nmol) were aduas2005/005200

and them xture was stirred at roomtenperature for 16

h. The m xture was diluted with Et OAc and washed with

47 arvch 4.08¢s) 3H), 1.60
,(ppmgﬁ@e"s ), bfhy (S@ll% ?66(1%1132%)47 arcsc@nEn; 4.88¢sl 3H), s,

tograp % MeOH in 1:1 Et QAc/ CH2d 2)
2H). gave 275 ng (42 % of the title conpound as a white

solid. 1H NW\R (CDC 3) d (ppn) 8.00 (d, J = 0.5 Hz,

IH) 7.80 (apparent t, J = Hz3 IH), 7.65 (dgq, J = 8,

IH 3 7.45 - 749(m 2H) 3 4.92 (d, J = 7 Hz,
EX“‘EﬂfHég’z 48 (t, J =7 Hz, IH. Exanple 26
[1- (31\@13?619§bﬁf1)1mHCPﬁK;ei]@rlhzcgﬁ-yl]-metflanol
riazo

chl or o- phen
A mlmmﬂahm gwhyctrnied% g, ¢S msmlaun 1pr@p¢ﬁ%|(57 wig g dsated

with | 46 eplogoshens ATt 2 i SRR s ig methyhester (0:30,¢, 2.1
mmo&__ dl"hterﬂagﬁ @é@ @fgg&? ah@ i reition Stide 8 BPErhight atGodfal tempd@ture.

the m xture was stirred at 0 C for 1.5
Watdd (5 &0l)avaakiféd & desamposetexdess dlydtidgrand therrej ctigagnixgge oas

L
f
e (550 bR S PR B3 G 9
7.75 gtpggbl7§8 gi_dg, 1%?)}{, 7%@ 12}_{)%7.%% (,11“(,21:_}')!‘)? 4.58? ig%f??n;‘ﬁé @LH)'
Exanpl e 27

3- §3 chl orophenyl ) -5-{[ (4- et hyl -5-pyridin-3-yl-4H-1, 2
Example24 azol - 3-yl )t hi o] net hyl } -

Metht?e(sélfgrfx]i? gl:cﬁ ﬁ g @F& ppnﬁyli’re?lﬁg/]]gz é]%né%(l)lf?rg‘mleth 1 ester

[1-(3 éhfo% gﬁé}iyigmé{h)ztd]trﬁh@lcapqhﬁ&hazal d87 mas0.42 mmlgl &\dts Buspended
cool ed on an ice-water bath. 0.45 nL
in Cchlgzs min) lapd m@suapmhswnwsmgol(eg tqﬁ *rdio)thepyasasded added

e ST Sl P 01
Thlsrﬁg%tlﬁp)wa\mm%ﬁrr?&j %’11 "8 fo ﬁ%‘%&ﬁf&%%‘i%ﬂﬁ@ &€ RB bath was added

eated fo C. To this, additional

coldRathPatfd-NGACER sfm‘iﬁbh (TEA)amte Gr@mdmlaééwiﬂwmmld)mﬂﬂbrme (5 mL)
were added and finally 1.5 nL (2.8 ) of 20%

thenmnmd @N a5 Q4 filtsredeans qopgettaésd wdphect}wa@pms% tes2ivEp e (78 %)
ofa 5@,]@9}14 pgl W*lwgmgéhg% L %ﬁ \%éplé(ture of e c%ﬁ‘lpoﬁﬁﬁ@nd 3-
Chloromethyl-1-(3-chloro-phenyl)-1H-[1,2,4]triazole. 'H NMR (CDCls) § (ppm): 8.59 (s,
0.67 ), 8.55 (s, 0.33 H), 7.71 (t, 1 H), 7.58 (dt, 1H), 7.41 — 7.49 (m, 2H), 5.42 (s, 1.27 H),
4.73 (s, 0.79 H), 2.82 (s, 2.3 H).

Example 25

[1-(3-Chloro-phenyl)—1H-[1,2,3]triazol—4-yl]-methanol

1-Azido-3-chlorobenzene (0.56 g, 3.7 mmol) and propargyl alcohol (0.18 mL, 3.1 mmol)
were dissolved in t-butanol/water 1:1 (12 mL). Sodium ascorbate (1 M solution, 0.6 mL,

0.6 mmol) and copper sulfate pentahydrate (15 mg, 0.06 mmol) were added, and the
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added after this and stirring again for 30 m nutes.

The reaction m xture was reduced in vacuo to about 2/3
wohomrosgiTmal vol ume, poured on ice/brine and ercraskmd005200

with EA, followed by washing with Na2CO3. The ag.

| ayers were re-extracted with EA and theorganics

mixtBROY&ktindd aefbotNRBpehtura sk Fia pThainixctuteovalr dilvesbwitl BEOAc
crude was filtered over silica (DCI\/!I\/EO—I:SO/ and
and washied ivéth water ans) tringadries (N2 BN acroneerityted %ﬁfvmﬁf’graphy

i BN RIS 5 AL TS

Whl“gh“‘ﬂ‘f@%ﬁpoﬁﬁzsﬁ%% ddy ¥'0r‘SJH§9ﬁ{)TU 8@5@@ ar&ft t, J 2

Hz, H)I) 77659(3q, T8 80BHEMHY 7H)5,— 7. 49 '(m( BH) . 959(d g =6/Hz, 2H)72 48 tJ=
1H, 7.44 (dd, 1 H, 7.30 (t, 1 H, 7.15 - 7.21
7HZ@ﬂrH)1I—|)5 4.45 (s, 2 H, 3.67 (s, 3 H Exanple 28
2- (3-chl orophenyl ) -5-{1-[nethyl (4-nmethyl-5-pyridin-4-y
| -4H1,2,4-triazol - 3-

Exaiﬁg)@ﬁ no] ethyl }-2, 4-di hydro-3H1, 2, 4-triazol - 3-one NaH
, 0.1 nmmol) was added to a sol ution of
Methﬁésylfoﬁré -aeit hé,(.’o-clilopg—lpihdnyi)-zll'y[I-,ZI,B}trlazol- -ylmethyl ester

Metharpsilfanah chipadcodeb] o | 4gbD) ora dIRL &g ich of 11 ehforo-

phergRLti TR el tyymstong] P R TS o itpline 7 i

1.9 mn%lﬁntcﬂof@zpdfm?mpm 0(°2) aﬁ@theqn&&ummb tidred ch ﬂorrlL‘j h Cold
was ‘ad After st|rr|ngfor 1 h, 10 nL sat. ag.

Namﬂawﬂ;@iﬂohmodé wiel9) veaschddedh wloen the oranicuphasqas washed with
ext t t Th

bring g (NP, ﬁw%pmdm%e%rﬁa”' it el ol s BlipA wicgetner
to g&? o fé]&ig /13_% tlﬁ;} @%&1? elil)ﬁsw t@so(lﬁlt ,lﬁ MR @I@CE?&S (ppm):

8. 182(s H)H)H)a sgx(fd:l 1H], Hz (B, m)csz451- HpS (18, H{X,§ 482(de) 151484(d 2H).
anpl e
4 §ﬁ {l 4H|—(g chI orophlenyl ) -1 H pyrazol - 4-yl ] et hoxy} - 4-
e ,2,4-triazol-3- yl)pyridine NaH (28 ,
Exampj 6¥ ) was added to a sol ution of ( "

3-(3-ahL16,&)§'«5=ﬁ‘:l15§5g?@bﬁgbﬂyl-s'-ﬁrﬁ’d/ihéslﬂ-ztﬁ:l BB O ethyl} -

134~0kédi§ﬁéll:B(BH5-oﬁﬁet hyIsquonyI) 4H-I 2 4 triazol-
4%/%)Grldlne (101 n’l,) Tgi .

1.04 26517 mmakky - @rcphl@reﬁh@xyl)s%r[(é laefhyl %Wﬁél%réf -HeldletrH4Hgazol-3-

yl)tl%g@cgtpﬁ% ng{ﬂ%\@vg%ﬁi(’stgéﬂa tgﬁlg a"\ﬁFtT@ OgﬁiL(} dfaklng 0851%8 %h%nrf&:aggter bath.
0.49P%1 f(5 F3MG81H YEA &kd @WW@WH&@@DI Qex@@&%’&hd the reaction was

stirred under Ar at r.t. for 15.5 hours. Since no conversion had taken place, dioxane (50

mL) was added giving a homogeneous reaction mixture which was heated to 68°C. To this,
additional 0.45 mL (5.62 mmol) TEA and 0.51 mg (3.14 mmol) CDI were added and
finally 1.5 mL (2.8 mmol) of 20% phosgene in toluene together with 0.45 mL (5.62 mmol)
TEA , followed by stirring for 2 h. Additional same amounts of phosgene and TEA were
added after this and stirring again for 30 minutes. The reaction mixture was reduced in
vacuo to about 2/3 of original volume, poured on ice/brine and extracted with EA,

followed by washing with Na;COs. The aq. layers were re-extracted with EA and the
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40: 1) afforded 43 ng (25% of the title conmpound. 1H
NWVR: 1.79 (d, 3H), 3.42 (s, 3H), 5.61 (qgq, IH, 7.21
woOmostoshz7o 7. 32 (t, IH), 7.52 (m 3H), 7.67 (t, PCHUS2005/005200
7.73 (s, IH), 7.93 (s, IH 5 8.73 (d, 2H) Exanple
304- (5-{1-[2-(3-chl orophenyl)-2H1,2,3-triazol -4-yl]et
orgdmms;p]ool@dmhﬁdd)(ll\laéﬂa@i) add éviporaedto @yngss) Pyr ¢rddeﬂe/a§3ﬁ£t€i@ over

I) was added to a solutio
Slllca@Cﬁ\%/ﬁﬁQlﬁy?'Of | qndguried gV etokjga using DCM/MeOH = 30/ 1, giving f:mde
procﬁle gh%!ﬁ&éa% {ffét?léeg gr:@i?!] Lg rSillgclfq%gl 80w gra%len!% ﬂ%'r)eatatnd

DcMy1w)/fa@pﬂ=séfmb het el afks @va@ratf%n%ﬁd mmﬁ% 5?9%3%2%1“ the title

. The reaction was stirred at 60 C . Brine
compasnda Jd MR 8.87 s, Ikl 8uf2e(dnh $)e%0B a8t06dmyiltH), ZA7 (THeH), 7.64 -

7,708 ok 7P Gy o (b bl Sny Gdiiob FhishgS (bek .67 5.3 D

DCM MeOH 40:1) to afford 23 ngy (17% of the title

nd. 1H NVR 1.95 (d, 3H), 3.57 (s, 3H), 6.40 (q,
Exafiyl®28" 5, (4 1y 739((t, |H)H) 760((m IZ_DI—D, S

rd 19581 thethiyl(4- -4BX azél-3-
> (3(dmlo !i:;ni ) &BQC heFo)rdgpheeerﬁhyiﬁ Szg{llfldl 2?] ? ri gglgfﬁh y} ],,et h

yl)agmpelm 3 46§BY‘B' P 2,&1411‘1?1(21'31-'0% ri azol -3-yl]pyridine
is Cs2CAB (130 ng, 0.40 nmmol) was added to a sol ution

Nalb3 Mgt hmpslppyt addedyto ndbhidn wF aididA- (4-methy1 5-pyridin-4-yl-4H-
di hydro-3H1,2,4-triazol e-3-thione (85 . 0.39 mmol

[1 24-&,@21401(31—;{]@1@@1@60@16@&)0.@9 J(nglol) in DMF(Z mL) under nitrogen. After

sinfiledOf BPRETY ditdSh ot ST ahorBER P 17 2 ey i iy om-
1,2 ‘h-tr.lébl B‘-%n&"?@ Rgdeds affolh REDMEXLIUNLE) WaS added! A%Féhr}‘% gor 1h,

he organi ¢ phase was dried and concentr at ed
10 npil: satuat amasonpun chloeide lwas fifl deslhanddhemixtie wetsrecxrmncuag maﬂn‘E/A The

to 40: 1) to afford 113 %9 of th
Orgalni S%Wﬁ%@ﬁﬁl\ﬁ/ﬁ"% qqnﬁmat ?@P( H}P aS’n%hel S{f Pl’ﬂd}lst m 9 mg

Y CATR O

DTS oot et T AT a2 S et

sul fanyl ] -4-cycl opropyl -
Example 29
4-(5-{1-[1-(3-chlorophenyl)-1H-pyrazol-4-yl]ethoxy}-4-methyl-4H-1,2,4-triazol-3-
yDpyridine
NaH (28 mg, 1.16 mmol) was added to a solution of 1-[1-(3-chlorophenyl)-1H-pyrazol-4-
yljethanol (100 mg, 0.45 mmol) and 4-[4-methyl-5-(methylsulfonyl)-4H-1,2,4-triazol-3-
yl]pyridine (101 mg, 0.45 mmol) in DMF (5 mL). The reaction was stirred at 60 °C o.n.
Brine was added and the mixture was extracted with EA. The organic phase was dried and
concentrated. The product was purified by flash column chromatography (DCM to DCM-
MeOH 40:1) afforded 43 mg (25%) of the title compound. '"H NMR: 1.79 (d, 3H), 3.42 (s,
3H), 5.61 (g, 1H), 7.21 (m, 1H), 7.32 (t, 1H), 7.52 (m, 3H), 7.67 (t, 1H), 7.73 (s, 1H), 7.93
(s, 1H), 8.73 (d, 2H)

Example 30
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[1,2,4]triazol-3-yl}-py ridine A solution
of met hanesul fonic acid | -(3-chloro-phenyl)-IH][I,2

wo4pdsroseszel - 3-yl net hyl ester (28 ng, 0.09 nmol PCT/US2005/005200
pot assi um carbonate (38 ng, 0.27 nmol) and
4-cycl opropyl -5- 30 pyridin-4-yl-2 54-di hydro-[1,2
4- (5_@ﬂlg_(g_a;lg}@,ﬁngmm,iﬁ&iﬁ@l—@l@&hm;t}LAI)-lﬂethyl-4H-1,2,4-triazol—3-
acetonitrile was stirred at roomtenperature
yDpyrokind6 h. The reaction m xture was dil uted w t hEt OAc

coschET 1B BSOS Y2 s IS Mo

1 Hehyl)-2H-1,2,3-
41 DR RER S YRGS (K I, 133 Aot ahd L 1D D alcrontiyby 2R )
triaz@le}-y1]Ethasd) (SNmgNes s giragih yn DBEE(202nE). Fhiviz@dtion wes stirred at 60

CH2Cl 2/ Et 0Ac) gaveld ng (38 9% of th | ound
°C fca§0d1 \anteéwé@ﬂg ofl angl tlnwmmre(m@)%@ B}#X @h SrgrepuicC phase

was drée(d a}}%i cg)n%e%te%léﬁﬁ %roduﬁc'&%stpur@d'bgﬁqgﬁ él%n%’fﬁorg%toél%phy
(DCI&]&B DW-M%OHM(’{K) tolaffd}d 2% U%Z(W%) ozhllia etltgksc%lih}ioﬁnd JEH MMR: 1.95

(d, 31413 (B85 (s; BH) caﬂm(rqoaﬁmmz od nH,[7. 39z(t41h1} 736£>dm, 31 7% ex2H),
opropyl -4H [1,2,4]triazol -3-yl}-pyridine
809§@de,rﬁy Gf Hg (60 % oi | dispersion, 12 ng, 0.30 mol)
was added to a solution of [I-(3
chloro-phenyl)-1H[I,2,4]triazol-3-yl]-nethanol (47

Exafi®ie $t 22 mol ) in DMF (3 nl) under argon and the
xture was stirred for 45 m nutes.

4- [54{(—{52-(\’1!9tlﬂanqﬂ1ehyt)-r2§1-l%MMIA-yI]}:thyl}thlo) -4-cyclopropyl-4H-1,2,4-
triazol-3-yl)-pyridine (39 ng, 0.15 mmol)
trmm&é Béﬂi&’é‘ ling g the m xture was heated to 80 C and

052@&53t {}"3@ %r4eoé8m n{)) 3&%@& d é%ﬁ?ﬁzﬂgf%nﬂf; @ycgﬁ%oﬁm St RAL4-y1-2,4-
dihyBRIBITNES 4aFi G- $hioRE €351AE RSO mmd‘l) st 44 1- (;momeml)m@-

and brine (30 mL), then dried NaZSw filtered an
chlonmpheryl)-2HE B3, 3dnacole (95 wa, §39 moml) snaMigiaphy I swctlsn(%as

B L2 LS Sl W o
orga§nc pii E_gjwagd%c}d ﬁlq?c%?(:%tra'téd) Thd pgcﬁl%gt \Zaﬁ%r{ﬂ&l bg*ﬂzazsh Zgl}ﬁﬁm
chro'rﬂ'd)to%ép}QB(DCM 13 DANEM26H, 4(131)&6 affofd gns' 1@1&(6&94)) ofﬂxatmqlﬁ e
compo’{nﬁ (HNMRCH). Bt 60,580 J112- (2, L9%{d BFA1 € Gy B P i (> 15D,
7300, {0y ho & TBY W6 &, 2m), 7.86 (s, 180), 7.94 (m, 1H), 8.07 (4, 1H), 8.75 (dd,
2H)

Example 32
4-{5-[1-(3-Chloro-phenyl)—1H-[1,2,4]triazol—3-ylmethylsulfanyl]-4-cyclopropyl-4H-
[1,2,4]triazol-3-yl}-pyridine

A solution of methanesulfonic acid 1-(3-chloro-phenyl)-1H-[1,2,4]triazol-3-ylmethyl ester
(28 mg, 0.09 mmol), potassium carbonate (38 mg, 0.27 mmol) and 4-cyclopropyl-5-
pyridin-4-yl-2,4-dihydro-[1,2,4]triazole-3-thione (20 mg, 0.09 mmol) in acetonitrile (3

mL) was stirred at room temperature for 16 h. The reaction mixture was diluted with
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[1,2,4]triazol-3-yl}-pyridine A mxture
of met hanesul foni ¢ acid

woO-208/080d79r o- phenyl ) -1 H- [, 2, 3] tri azol - 4- yl met hgi/U821061005200
(40 nmg, 0.14 mmol ), potassium carbonate (58 ny, 0.42
mol ) and 4-net hyl - 5- pyri di n- 4-

EtOAS (5 ALYl thercwastiol withdltes @0ahE). Flichiquaeus(hsergas B-adracted

I
B AR S RE RN T

mazS‘Qaﬂ 5\;@%‘: SenfiaEd ol PRI s Syl ARG SPE, 2-5 %
VeI T SOROR I TS et el
'H mg%é%(%? CE)SA (p@hf)O%tlﬁgl chrJgpﬁﬁz( THY, 8.53 ($ 1%),l\7laﬁ+—|7n781(m|, 3H), 7.57
c e 9 73 9
@ J_(L_ﬁSNMRIZ(a(tLIJﬁL% & ¢ oate> g gt 118 Srital FEcbRy 2 329
S 7../8 2 Hz5 IH5 7.58 - 7.64 3
(5,17—_%iz€31j1§31 I—&gkl(]iyf}‘lg)? 42 (dtH? =7 2 H |(rkn|) 2
4.71 (s, 2H), 3.65 (s 3H). Exanple 35
4-{5-[1-(3-Chl oro- phenyl )-I H[l,2 3]triazol-4-yl net hyl
ExaﬁTﬂléza.‘myl] 4-cycl opropyl -
4- {5&1}@}@ Esé%ﬁg@ éﬁié 73?( rt{'lglzcﬁ-e -Almetﬁoxy]-4-cyclopropyl-4H-
1 l)-1H[1,2,3]t | - 4-yl net hyl
11 2’(41'% [‘% Popgm)ﬁé pot aEc,sn um La: Ibgﬁgte ()éSrrerrg yO igter
Sodﬁﬁ’fphj)driﬁ'écwé%wﬂ dppeciov 1§mg, 0.30 mmol) was added to a solutlon of [1-(3-

pyridin-4-yl-2,4-dihydro-[1,2,4]triazol e-3-thione
chlongrphénylys1 Hfb2)4 irizele b yHrmhethanal (%Bmm@ 2¢axmal) i DAF mL)

SRS S S L2 A8 e The LgEt) AV 08 ey
S 01t L QU B o

heate8 €5180/PC @dd 6MNaeBR4 10 hf iTheeemtioa ndxmenwene:xteioted voith BtOAc (50
silica gel. Chromatography (SPE5 5-15 % MeOH . in

L AT (Lol s orebingg sy v o PaDIA3 x 20 mL)
and %)1‘11;19 %@ %%@3 e}rlefﬁl(?{)ag%gﬁr_sﬂter?& Elic’ent?z}_tl%& oﬁ,t% gl}lc'_bgs;,l 48
Chrélﬁ'fltoégeop’%ﬁl;% {8, MgU)-15 1131 :I’-QJIg{nl}é / gﬁb}Ac}aﬁ'ﬁrded 18 27z ¢fnthe title
com‘bo{xﬁd E& a I@gn&:gd)lm o‘H:)NMl?( ((j:ch? BI(PRnBI8 75 (lz 3H), 8,60 (ded HDT.78 —
7.5t T A8HIng L2655 GTH i S o7k 28 h3F U, By 112
(m,%ﬁ’ (_‘?98'3%& a, ﬁﬁ' ution of [I-(3-

Example 34
4-{5-[1-(3-Chloro-phenyl)-1H-[1,2,3]triazol-4—ylmethylsulfanyl]-4-methyl-4H—
[1,2,4]triazol-3-yl}-pyridine

A mixture of methanesulfonic acid 1-(3-chloro-phenyl)-1H-[1,2,3]triazol-4-ylmethyl ester
(40 mg, 0.14 mmol), potassium carbonate (58 mg, 0.42 mmol) and 4-methyl-5-pyridin-4-
yl-2,4-dihydro-[1,2,4]triazole-3-thione (27 mg, 0.14 mmol) in acetonitrile (5 mL) was
stirred at room temperature for 18 h. The reaction mixture was diluted with EtOAc and

washed with water, and the aqueous phase was re-extracted with CH,Cl,. The combined
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chloro-phenyl)-1H[1,2,3]triazol -4-yl]-nmethanol (50
nmy, 0.24 nmol) in DVF (3 nL), and the m xture was
weroosrsas7d or 45 m nut es at roomtenperature. PCT/US2005/005200
4- (4- Cycl opropyl -
met hanesul f onyl - 4H-[I 2,4]triazol-3-yl)-pyridine (42
orgarﬁ@s wéte JfasHIDWith wasger and Bﬂne ahdt dTB:dr(NaIzS@Q falieredh and eqneewgirated

Cin an oil bath and stirred for
onto siisa gl Gheomatp EWDE GRE$30 HLYLeRHAn s RO AR Y Bided 39
me (R of R ati o H RROEFOORS spRRS (S, PR 16 200826

2 itCs r ed
0, EABLICS2 Y TSRS L, B T p A i 17,2

Hz, 18| 4 ZhQIeah)p65HBHY SPES 3-30 % MeCH in 1:1
CH2d 2/ Et0OAc) afforded 18 ng (19 %9 of the t

itle

corrpound as a white sol+d. 1H NVR (CDO 3) d (ppm:
Exa 653' m 2H), 8.44 (s, IH, 7.83 (td, J =2, 0.5 Hz,
‘Pp-b5776(dd J =5 2H, 2H), 7.67 (dt, J =7, 2

4-{51[f- -3-C Aorof '_Bli‘&id)olgﬂ»_'ﬁ 253'Pm%1 -4 1&Zt1(yas7ué&l_d)yl]-4§(c)w?or# SH)MH-
[1 2,@@@&1@3 ﬁl} -pyridine

A ml)a@gg [gfz @(eﬁwglgsl(uﬁfggi%:lgﬁyzll %%gﬁlley}ﬂzgl?eé%hgﬁ%ﬂaé]t\fiazegl-ﬂhﬂgflmethyl ester
(40 rﬂg,,oq f4 11@@%%9 ﬁm aidaang!sddy b.42G6hah and 329 cIBprop3!-8-

yndml42y1(2’54saliﬂyqf@pm n)tHiMRi¢-34thidnd (3 1 ingz@L4 mal) ir| exetvaitoile (5
) and Novozyne 435(r) (80 np)
mL) tvais uﬂned @ﬂmomymamﬂmrm@rdﬂh (e wapaiosmisEe Vs diluied with

BIOAT mRGathedguACE Sha 1 SHE ot & e Rt Ecy The
com g T e B et b gy

con&ﬁrﬂ@d DA silivalReM\ERIon A gt phy( SBEY £-13 20 MM 4% %1a&‘12C12/EtOAc)

-triazol -

li?)-1-[2-(3- chIorophen*i 2
y1€1@dd|:|-4§tlhgl(79i%épﬁ@ avhite splidR: ?%R@@D ) B)(PPRY): 1827§ (@d, 3H),8.32 (s,
1H),77 §9,(t§ﬂai) amdd gﬂi(fﬁ(d% 1@) 757447 48 (b, 1y 474 25123 (m,
) oRh@nH): 2 -1, 2, 3-
lH)’t Lg ;31[27[ Zﬁgtizzglr was g}io obt ai ngd in 49 %yield.
1THNMR 165(d 3 H, 5.15 (q, 1 H), 7.30 (m 1 H),

7.40 ft, 1 H), 7.78 Cs,1 H), 7.95 (m 1 H), 8.10 (t
Exatiple B&anpl e 38 (| ( K (t

45 1-(EChior S LD ARIN 23tz 6125 I d RO QYT £y o SoBFNAH-
[1,2,4]triazol-3-yl}-pyridine

Sodium hydride (60 % oil dispersion, 13 mg, 0.32 mmol) was added to a solution of [1-(3-
chloro-phenyl)-1H-[1,2,3]triazol-4-yl]-methanol (50 mg, 0.24 mmol) in DMF (3 mL), and
the mixture was stirred for 45 minutes at room temperature. 4-(4-Cyclopropyl-5-
methanesulfonyl-4H-[1,2,4]triazol-3-yl)-pyridine (42 mg, 0.16 mmol) was added, and the
mixture was heated to 80 °C in an oil bath and stirred for 40 h. The mixture was diluted
with EtOAc (30 mL) and washed with water (2 x 15 mL), and the aqueous phases were
combined and re-extracted with CH,Cl, (10 mL). The combined organics were washed

with brine (2 x 10 mL), dried (Na,SOy), filtered and concentrated onto silica gel.
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Li t hi um hydr oxi de nonohydrate (102 ng. 2.43 nmol) was
added to (li?)-1-[2-(3- chlorophenyl)-2 -1.
wa 28s5t803320! - 4- vet hyl acetate (323 ng. 1.21) i RCT/US2005/005200
THF/ water 1:1 (10 nmi). After 18 h stirring at r.t the
vol ume of the m xture was reduced in vacuo to about
Chroﬁétogfréélﬂégseg HY0 9 MEOID i Wil tATT/FeO Acyhffaxdedald ingrf19 %) of

270 1009 f the titl
the tldbbampeuklchéﬁaewhlé&/nga@(dr 2&%@‘3@/# ﬁ{:};ﬂ)(l: 85%&@% %&1‘928344 (s, 1H)

7.83 ik ng’;é s(kgz %%)4‘76 éidg'z_fl (sn;% ‘;21}8 ?3%6@%{ 73’9;01{2&1{#[)7 42—
51§'1% gﬂg‘/{ ZH 3167, T Ha, JH), 1.08 1.16 (m, 2H0), 0.76 - 080 (m,

vn- 2f | triazol -4-vnet hoxy>-4-m
2H).et hyl - 4g- | 2 4- triazol-3-vDpg ridineCs CO(326 ny.
1.0 mmol) vvas added to a sol ution
(lir)-1-[2-(3-chlorophenyl)-2. -L2.3- triazol-4-y
_MMOI (149 nig, 0.67 mml) and

chlom;iheﬁbn-zmammama-\stethmﬂ at 60 C for 48 h. Brine

was added and the Txtur

thro g ehg ikthe ellt -\ ' ,- i tate \Q;as(é\/aporated

and gh% lresidue wis lg_lgrlf A3, TBER 'c:@l%hnﬂ]ﬁoﬁ@t@ﬁfﬁﬁﬁ@ (SiD). CIaCM to DCM—
properties of The Co mpounds of the invention can he

MeGil dD)2 eslgive |3ﬁl IIBI (éﬁ%ﬂ |0ﬁ (ER)sh{2:(3-ehlotaphenylhAHt1 2. 3—tr1azol 4-

(@]

1 H»AWFF(E i ﬁS 7@% (dhlepmm ﬁo (7t57 H)l(ﬁg?-)HZTamhbﬁotﬂienal) 2H-1 2.3-

Neur on g: 169 (1992) MIIer et al,_J. Neurosm e '5-3
VT lello@B) wase ¥ a 49 %3 viedgh (HOAME1 65 ’

Convem ently, t he conpounds of the I nvention can be
studi ed by neans of an assay that neasures the
ExamileB8zat i on of intracellular calcium [Ca2+ i in

(RER 33 SREGRRLON TS 901 BV ERaROR! V51 5. ool 1S

Lithiveh @ydroxide monohydrate (102 mg, 2.43 mmol) was added to (1R)-1-[2-(3-
chlorophenyl)-2H-1.2.3-triazol-4-yl]ethyl acetate (323 mg, 1.21) in THF/water 1:1 (10

mL). After 18 h stirring at r.t the volume of the mixture was reduced in vacuo to about Vo,
followed by dilution with brine and extraction with EtOAc, 270 mg (100%) of the title
compound was obtained after evaporation and drying. 'HNMR: 1.64 (d. 3 H). 5.13 (g. 1
H). 7.31 (m, 1 H), 7.39 (t. 1 H), 7.76 (s, 1 H), 7.94 (m. 1 H), 8.08 (t. 1 H)

Example 39
4-(5-{(1R)-]2-(3-chlorophenyl)-2H-1,2,3-triazol-4-yl} ethoxy!-4-methyl-4H-1,2.4-

triazol-3-yDpyridine

52



10

15

20

25

30

seeded on col |l agen coated clear bottom 96-wel | plates

with bl ack sides and anal ysis of [Ca2+] nobilization
weassieez9 24 h after seeding. FLIPR experi ment BCTIS2005/005200

done usi ng a Iaser setting of 0.800 Wand a 0.4 second

ng?g,fégegr i"o s siﬁ&ecﬂo a'%%ﬁﬂloﬁldﬁ’ﬂ Spde fchfS‘? no@.0F-1.2.3-

At at e .'I.UU L reserit

trlazélf4 Yhehsel (149 s 0.6 o) a&th[za-dwtlivlda(nm‘thstlhdfonvl) AH-124-
] conpound. the fluorescence si nI anpl ed 50 tlnpas

triazelt3-yl]¢ el (148 meg. P ol in LIV rgp iop was stirred at 60

oC fq%%%ggg @g&g VahS . ROEPTSES W8T S iBRL Y eBitk BROREAKne
mﬂﬂﬁ@iﬁgmgrﬁ%rﬂ_fﬁ&“e sanpl e period. EC50

rga@ﬂ@hhﬁ&&b&tr&dmndabm@n&amérﬁm srddudt vesnpdtified bhflasheqiumn
from 8- p0|S

chro

compfAl TINAR: 1. &P@SI?%%@(E@HWG@I 1rfﬁsv>em$m ofmsewedt 1

Tor tne pl ate Antagoni st DI ock of t he agoni st
A <mnd Hha8.10 €d 11 oy 85 agd) r esponse of

t he agonl st chal | enge in 14 control wells on the sane

pl ate. W have val i dated a secondary functional assay
PhafRbc R d as described in WXR7/05252 based on

nosttol Phosphate (1P3) turnover. |IP3 accunulation is

msasu[]eld. as an index of receptor nedi ated

QS |

The B ARE b AR o) RUE bom GBIl SR Failh P bp b ppeRising
standBt@ assaps for Glmctis R4l vty Bmmlpted of ghmaanate mpﬁon agsEpEge well

buffered sal i ne and bat ed f
Known ICRR SRBORIS {oRGOHTEIE & o e dlrdbet G875 h IR oFanabe
et alf Weu%lx g1 6o @at ?)7gilllén§t%09'ﬁéur9ﬁzén\ébtly ovas (Ue9B) Bhlagy ef al., J.

re-1ncu test conpounds for 15 min, then
Neummmmrmg 1|5m (lQﬁ?)pTIesacrbed@bgjg fescribedt ia these pwplieationsisG

1ncog@a@tg$%qfeg; byprgfeg?ﬂcsr 5 S ag?g}eaaﬂ t%? rcglgtgﬁfbr} é%?ttheeqnpyntfonecan be

studfed Hg%ﬁéaﬁl@ RSl a8 HHaRIeaRes BB ehdblaatibebf Plasqlddrealcium,
separated using Gravity-Fed |Ion-Exchange Col ums.
[Caﬁ] itecedlsleapropsing wEBURS.or testing the conpounds of the

ro EPYAT S, P AR b aoReY, Bngsgarostosas v

seedefl @h)é§11§gen%hﬂed cRYPb&@ G 0E-wellnpatessith Rtk ailed end pnddpds of
)bn W97/ 05252 were seeded on col | agen coat ed cl ear
[Ca'bbmabiimgonsias dpneattel alipr sedingck si des and anal ysis of

FLIl[’lg%xperlments were done using a laser setting of 0.800 W and a 0.4 second CCD

camera shutter speed. Each FLIPR experiment was initiated with 160 pl of buffer present
in each well of the cell plate. After each addition of the compound, the fluorescence signal
was sampled 50 times at 1 second intervals followed by 3 samples at 5 second intervals.
Responses were measured as the peak height of the response within the sample period.
ECs and ICs, determinations were made from data obtained from 8-point concentration
response curves (CRC) performed in duplicate. Agonist CRC were generated by scaling all
responses to the maximal response observed for the plate. Antagonist block of the agonist
challenge was normalized to the average response of the agonist challenge in 14 control

wells on the same plate.
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I nobilization was perfornmed 24 h foll ow ng seedi ng.
Cell cultures in the 96-well plates were |oaded with a

wa 20dgiosad7ait i on of acet oxynet hyl ester form of PO®US2005/005200
fluorescent cal ciumindicator fluo-3 (Ml ecular

We h‘%rg? gelbdﬁef%or megndag ﬁﬂgﬁ%l}a!l Bsed %r@l@ih&ﬁﬁ‘ b§des’°4ﬂaec?§15 ays

er c arning 127
Wogwwé@z ,baaedmm INGﬁioZ PhEsphate Va2 Reer. 123 mumaﬂ}ltg)n i9 m:bZQured as

/'m
an mdgx ﬁf ress;&omp%ﬁtﬁé dabiw h?bntgg %%lmlqyer %‘@? ﬁgﬁﬁy %&O@?s&g\%ﬁéﬂg the
hum%%%hﬁ%cﬂ%c th3SRre ﬁﬁhf)d‘t&gw‘i’tk [FHBRR oSS! Bvéinibhe RERRNEL three

aner a utter speed with excitation and em ssion
timey\aMEERPBY bhferod st mdrprarmtubﬁ@d ﬁm 1 Orremp@éh 1Q&N Li€hch

Comglélgggr{ggq%%rtég%qgé aﬁeﬁi agfl 1 q@gga ifpr g{rba 3?’gogﬂﬁg0mst activity
was @Auhofd HRMMHAAARI00TSIuEL R A, [Rhiawed iy inthe

the agoni st plate. After each
preseaadeiof gmtarmdue(&(]pM) @d2BRC438 MMDaﬂor Mmis. d%qu@wss&erp itgrEynated

B R e
inosﬁ%gﬂ%plﬁfes%e §PARMISRIY Gﬂiv[tyfﬂéﬁ IsFRtEange Udhdnns

I'C5Cdet erm nati ons were nade from data obtai ned
from8 points concentration response curves (CRC

f d d '
A el Sl 8L Gpn S S e T PR BT B gy
belowor the plate. Antagonist block of the

agoni stchal | enge was nornal i zed to the average
response of the agonist challenge in 14 control wells

Assif G TReePh L EpgRPL IR, Cn'Srabl'y evprosai n
For Fbgmwlmmm&grasmg ptunan neileRSé esl é@BcnhéICb OREY (5252 were
seedﬁg g%{ go]éqésqlpggﬁgﬁgl dlﬁ% phgq?jweﬁlgq_ﬂ?(wgﬁ bﬁﬁ‘jg sidss anglﬁl%sm of

[Ca ‘*‘f{n%bil ’g&%ﬁ&' Y&ﬁféu@hth Méwh)g, scbdifh. @@phaairédinake 96-well
t1T mes an |ncu ated f at 37C in HEPES buffered

platesaldra doaddd 6/ithid 4Nakd solutum crﬂvacmmcymexhsl astar fora of the finggescent

gl ucose, 20 nmM HEP
B
assagé’ fdéx\égée?fog% IS, YEES cwﬁt%ﬁﬁﬁ’g ORCAM NabERESMKUILET #01 MeCl,, 0.7
pre-incubated for 10 m n in HEPES buf f er ed
mM36H,PO, cHmNICalhy 0302 mig/tnl VeHCnPdungls! FHFSN. Je&pg/ml glucose

and i@?g/m?g\%%\iﬁ?nd B 2 b;u p?Z-Ci houbat i nmgnt oat oo St

FLISR ROt RErelfonBlubing b&Rr ketinbaf 0.800 Wnaide0 drsesaid@CD
camera shutter speed with excitation and emission wavelengths of 488 nm and 562 nm,
respectively. Each FLIPR experiment was initiated with 160 pl of buffer present in each
well of the cell plate. A 40 pl addition from the antagonist plate was followed by a 50 uL.
addition from the agonist plate. After each addition the fluorescence signal was sampled 50
times at 1 second intervals followed by 3 samples at 5 second intervals. Responses were
measured as the peak height of the response within the sample period.

ECs50/ICso determinations were made from data obtained from 8 points concentration
response curves (CRC) performed in duplicate. Agonist CRC were generated by scaling all

responses to the maximal response observed for the plate. Antagonist block of the agonist
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of glutamate (80 mM or DHPG (30 mM) for 30 min. The
reaction was termnated by the addition of 0.5 m

woeonmshisa7bc acid (5% on ice, with incubation RCTABN05/005200
for at least 30 mn. Sanples were collected in 15 ni

chall%ec\gg]séﬂlﬁﬁgf@gqg F#]ena%%{éitt§gl %s%gﬁqsegﬁﬁcﬁ%go% g geggé ﬁ%?ﬁgcontrol
welld Jipﬁlbfsghe Phesphates Using G avity-Fed |on-Exchange

Col ums Preparation of lon- Exchange Col ums
| on-exchange resin (Dowex AG -X8 formate form

200- 400 th
Meaf TR P lo P, TR A et g, CEED 1
GHE%(E%%I% tg@pxeasmg me lhutman m?(fith&dsbrm@tadene geered ont® 2diwell poly-L-

1YSIHS&H%¢P@§1&W§@§4QBE R eiswelt 1 et coBRbyRe { WA IgE myo-

1n031%%3§é?§ \!Vé%?ﬂéﬂ?&t@d gyg%wlzﬁer% Q?Zﬁem(%ﬁsddﬁ? O1ﬁkfubated for
1 h apB2W i HBPES bhfferpdsaimi (IA6 p@dd\lﬂ(ﬁdﬂhﬁ aM &Pl Brian%Mg\Qés 0.1%

slucRos o BB D Ep et bupiH AL AR Pyrovat

trandaPQSisk 9+&2 }gﬂ i-%v'ate @Qll@%mlea! Bhé ORI RE Ebuffered edlitle and
I'nosito ates wth m 700 ni M ammoni um f or mat e
pre-mcamedrm l@)rmm in HEPHS émﬁeredl spling castaiaing 10mM LiCl. Compounds

IR TR DD TR YO
dete{ﬁ%‘h@? g% Bfér 1nh\5}ﬁ'tllﬂ% tdsPEoREHINGR 1015 Min, E@nqﬁﬁlbaﬁﬁ)g‘fﬁf ths ipfe@ence

ontal ning said recept or with
of glafdiext¢ (30eurowintPEF (30 heMp fonr36 mmia. Blhe feaetian was t termmated by the

adife PO MRS B Ok oy R LE SO Pt e TGt iegtop min.
Samgge(s) %e?@%lf%\éteﬁ ih DY m] Traﬁ:oﬁst@&s a8 &30 PhoSlafes were separated

phagostom es are forned and the dogs are allowed to
using Goewearcohmmp, et ddsyrityeltwlev.any experiments are done.
Motility nmeasurenent In brief, after fasting for
approximately 17 h with free supply of water, a

Assd;mwle ﬂ]hb’ﬁﬁ)?‘Pﬁb UL SsHR Gt FRg ToA-ExAdrgt lobeme,

del ai de, h Australia) 1s introduced through the

Prepasamphwg?dmt mhmerﬁsﬂm}m@a gastric, |ower esophageal
sphincter (LES) and esophageal '

Ton-exchange resin (Dowex AG1-X8 formate form, 200-400 mesh, BIORAD) was washed
three times with distilled water and stored at 4°C. 1.6 ml resin was added to each column,

and washed with 3 ml 2.5 mM HEPES, 0.5 mM EDTA, pH 7.4.

a) Sample Treatment
Samples were collected in 15 ml Falcon tubes and neutralized with 0.375 M HEPES, 0.75
M KOH. 4 ml of HEPES / EDTA (2.5 / 0.5 mM, pH 7.4) were added to precipitate the

potassium perchlorate. Supernatant was added to the prepared Dowex columns.

b) Inositol Phosphate Separation

Elute glycero phosphatidyl inositols with 8§ ml 30 mM ammonium formate.
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pressures. The assenbly is perfused with water using a

| ow- conpl i ance manonetric perfusion punp (Dentsleeve,
wadelsagazy South Australia). An air-perfused tRBOEUS2005/005200

passed in the oral direction to neasure swal |l ows, and

e T SHBE SPE TO0 P g A0 o i

acid BT &ARE eleAIMHEcatiRtiod Yial¥ Colitdluae hisel witk 8 ml scintillant.
neasurenent free fromfasting gastric/LES phase |11

notor activity has been obtained, placebo (0.9% Nad )
or test, co ' 1N -0 j
e e
com%_{jsﬁlillg"ﬂréa&ihgfalggn ,coﬂtaﬁllliﬁg sadhtecamat with @ effegheraoudef the
glucgse, 5% Intralipid, pH 3.0) is infused into the
commwﬁ@éfpm%hgh the central lunmen of the assenbly at
100 mM/mn to a final volume of 30 m/kg. The infusion
of the nutrient neal is followed by air infusion at a
Screémiing foF cafifourdsractivengainstthestnt r agastri ¢ pressure of

10+1 i i ped. 5 ure
adu L Ree St FolGiadec rin e bR 0 iR A 154

Mucb§§f6¥kﬁf‘es%ﬁﬂ%o§@§nié%r& st e and ithe dtsgls @Fe dlloviedtotenutvieng
alr fromthe stonmach. The experinental tinme fromstart

complbtetyibaforerany ienperinems ais dong of air insufflation is 45
m n. The procedure has been validated as a reliable
means of triggering TLESRs. TLESRs is defined as a

Mo,«,{;l,%;:ﬁ,%@peméml ower esophageal sphincter pressure (with

reference to intragastric pressure) at t f =1

In buiefi-pfites fasting forippraamaiss LbhN %e&aro%a%%gﬁa %&}ﬂ‘glumen
aryngeal . si LS f ' i ek

s R Pl 2 PRI SISl M e ongh e

esopBh st etothédsareanseich twee esothageal Bithineter (LES) sndasaphageal

shoul d be less, th ,.and the d ti. f the. .
s 2B o o B P
u r . i . .
B PTGk vk i s
the @abditkctign toomygsnensajloysi erst anEmindEyejdciiade moaipyed pH, 3 cm

ool S I SR R TR SR Bl 05

When a baseline measurement free from fasting gastric/LES phase III motor activity has
been obtained, placebo (0.9% NaCl) or test compound is administered intravenously (i.v.,
0.5 ml/kg) in a foreleg vein. Ten min after i.v. administration, a nutrient meal (10%
peptone, 5% D-glucose, 5% Intralipid, pH 3.0) is infused into the stomach through the
central lumen of the assembly at 100 ml/min to a final volume of 30 ml/kg. The infusion of
the nutrient meal is followed by air infusion at a rate of 500 ml/min until an intragastric
pressure of 10£1 mmHg is obtained. The pressure is then maintained at this level
throughout the experiment using the infusion pump for further air infusion or for venting
air from the stomach. The experimental time from start of nutrient infusion to end of air
insufflation is 45 min. The procedure has been validated as a reliable means of triggering
TLESRs.
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GLAST gl ut amat e/ aspartate transporter HEPES

4- (2- hydr oxyet hyl ) - I - pi per azi neet hanesul foni c acid
woOhodsfosedro | P3 i nositol triphosphate Results TypCTais2005/005200

| C50 val ues as neasured in the assays described above

TLE?]%%ﬁlc@ﬁgi\a %ecﬁﬂse frplo e? F%@B&% gghtlﬁéifr ﬂrﬁéé Q&gﬁlt I{E%ﬁence to

intrafd¥@id $Feédute) abg kawvod >4 midHe/s) The fvelmtdmen sh&ﬂé cnbt bd prebaled by a
I nvention the 1C50 is bel ow 0.05 mM

pharygeplotignal z8¢ Befarais ensersiFcase hepsfaratan IGed wallow-
induéed i’h@gﬁéls%uré if fé}'enc% bk E%: BS 8hd BLNEIID sHofld Yellss than
nmet a posi 0 Ing Pre

I on atlve to the attachnment

2 mriHg undahe urhtion bﬁthscnmlpim ethxatioglongerdhad 1 = 2 then R
Is attached to P at the 2-, and 5- positions of the

ring Pto the 5-nenbered ring; Rl is selected fromthe

onsi sting of hydroxy, halo, nitro,
Abbgéﬁ%g?lﬁyl hal o, OCl- 6al kyl hal o, C‘al kyl, OCl-6al kyl,
BSAC2- 6al kBoyine SO0 Sliuminy| , C2- 6al kynyl, OC2-6al kynyl,

00- 6al kyl C3-6cycloal kyl ,  O00- 6al kyl C3- 6¢cycl oal kyl |
CCp.- 6al ké%%fﬁﬁpou ?%‘é(f‘%w aryl , CHCD (CO)(I:?)S/? 8?003/ R 5,
CRO( CO ORCBcirdiRedponselc@atkyl OR 5, OC2- 6al kyl ORS,

Ci- 6al kyl (CO R5, OCL-6al kyl (OO) RS, C0- 6al kyl CO2RS,
DHRSEL - 6al Wrc@m%r@(m@nﬂal Yi{eeyano, OC2- 6al kyl cyano,

6al k 26, CL- 6al kyl ( CO) NR5RS,
EDT%l : Fh@’ F?’?% ﬁﬁ%&fﬁl&gw& YT NR5( CO)aR6?/ (%9
FLIFRIZ GELF%%&EE@%&?T@@?@@M@%RS( CO NRg g} -
- 6a a , -
GHE_&:z 6al qegaining Fun FE@@E?@G%—V( 6al kyl SC2RS,

6al k
GLAYD s éf“lga?gé% RORS ERAI %y NRs(SQ2) RE, OC2,
HEFEH kyl NR-E(E SA)oRFethel)- Bpﬂpklpzmaaha@ayllﬁmmmd (buffer)

OC2- 6al kyl NR5(.SCP . (CONRSR6, 0(CO NR 5R6,
IP3 NR5ORS, 1%61-&—} lsb?giag%a{*cc)) oéee ) 0C2- 6al k§/| N)Rs( CO) OR6,

SBR5 and a 5- or 6-nenbered ring containing atons
i ndependently selected fromthe group consisting of C
Restlts O and S;

Typical ICso values as measured in the assays described above are 10 pM or less. In one
aspect of the invention the ICsg is below 2 uM. In another aspect of the invention the ICsg

is below 0.2 pM. In a further aspect of the invention the ICs is below 0.05 pM.

Compound FLIPR ICs

4-(5-{1-[2-(3-chlorophenyl)-2H-1,2,3-triazol-4-yl]ethoxy} -4-methyl-
4H-1,2,4-triazol-3-yl)pyridine

27 oM

4-[5-({[1-(3-chlorophenyl)-1H-1,2,3-triazol-4-ylJmethyl } thio)-4-
cyclopropyl-4H-1,2,4-triazol-3-yl]pyridine

265 nM
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R5 and R6 are independently selected froma group

consi sting of hydrogen, Cl-6alkyl, C3- 7cycl oal kyl and
wanydsos0gto and X2 are i ndependently sel ected freariiseo0s/005200

group consisting of CR4, and N; X3 is selected fromthe

group consisting of CR4, N, and O wherein at |east one

of X1X2 and X3 is not N;b, R4 is selected fromthe group
CLABMSI sting of H, =0, d™alkyl, OH R3 is selected from

the group consisting of H Cral kyl, hydroxy,

Co- 6al kyl cyano, oxo, s =NR5, =NOR 5, Cl-4al kyl hal o,

hal o, C3-7cycloal kyl, Q(CO CM al kyl, CM al kyl ( SO) CO-
1.A4ca)lrrlgplund@M0a<llikgItC(E@m)la:ﬁ "I kyl , (SO C0-4al kyl,

(S@)CO 4al kyl , % : Cl 4al kyl OR 5 and
; 4)p| gd fromthe group
(R'fon 2 . o, 5, SO and SO2; R7 and RS

ntly )Sel ecXed froma group consisting of
oal kyl, C3- o 7cycl oal kyl and aryl; X5
and X6 areXiTdependent!ly sel eckgghyiggm the group
consisting of C5N6O and S; R2 is selected fromthe
hgr oup consisting of hydroxy, Co-6al kyl cyano, =NR5,
WOCLRBR 5, C1- 4al kyl hal 0, hal o, Cl-6al kyl,
C3-6¢cycl oal kyl , CO-6al kyl aryl, Co- 6al kyl heteroaryl,
Piseglsal kyl cycl oal kyl, Co- al kyI het er ocycl oal kyl ,
OC1- 4al kyI 000- s 6al kylaryl, Q(CO) Cl-4al kY ,
if m(=COH@BR '4a Iatta}dh,ed @OP Aathlcyme(taspmuamq)ﬁ(tyb ring P relative to the attachment

pou%é@%%l@ A SO) %:Bnchg‘%ap(dfazl $0 2 %@4alﬂ(3/tthe 2-, and 5-
posﬁgnglgfaﬁglr eﬂe?s—y gg? 18 e% rrerrber ed ring containing

fromC, N, Oand S, and
T T R R

aall alé’?ﬁé?@ J%P@%‘ﬁ%@ﬁ%ﬁ ?n‘%'fjﬁ%?.‘”‘%ﬁn@ A0, Al Co
sk oicloalkyd) OC, ilkyIG, smmallﬁgoﬁa%wg«liygg*? ﬁ-al}qrf]laryl 'CHO,
(COORS, DR T BRI CraUALIR, DEmgIORS, &
6alk&£8§% Mﬁ@(‘}d(%i k%{k%}(e@% 8wgﬁiﬁﬁw%glkylcyano, 0C,.
Galkg%ﬁ&fi%é M&é%ﬁ@%@l@gﬁﬁﬁﬁ gﬁlﬁgm%@{ﬁal Kyl NR5R6

6a1k§211€6)aNR§/R CRLARGRR (COJR®, OC. 6alky1NR (CO)R®, C,. 6alkleR (CONRRS,
Co-salkylSR®, OCy.6alkylSR?, Co.salkyl(SO)R®, OCy.6alkyl(SO)R?, Co.6alkylSO,R’, OC,.
salkylSO;R?, Co.6alkyl(SO)NRRE, OC;.6alkyl(SO2)NRRE,Cy.alkyINR*(SO,)R®, OC,.
salkyINR3(SO,)R®, Cy.6alkyINR*(SO,)NRR®, OC,.6alkyINR*(SO2)NRR, (CO)NR’R®,
O(CO)NR’R®, NR®ORY, Cy.¢alkyINR*(CO)OR®, OCy.6alkyINR’(CO)OR’, SO;R’ and a 5-

or 6-membered ring containing atoms independently selected from the group consisting of

C,N, O and S;

R’ and R® are independently selected from a group consisting of hydrogen, Cy¢alkyl, Cs-
scycloalkyl and aryl;

X! and X? are independently selected from the group consisting of CR*, and N;
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6al kyl (CO) NR5R6, OC2- 6al kyl NR5( CO) R6,
C0- 6al kyl NR5( CO) R6, CO- 6al kyl NR5( CO) NR5R6, 0( CO) NR
woRas/fB76al kyl (SO2) NR5R6, 0 C2- 6al kyl ( SO2) NRSRET/US2005/005200
C0- 6al kyl NR5( SO2) R6, OC2- 6al kyl NR5( SO2) R6, SOBR5,
Cl- 6al kyl NR5( SO2) NR5R6, OC2. 6al kyl ( SQ2) R5, Los
X3 18] Gead kfydrh SCOYRED ccsnsmmglofIG(Ré@IR@d Oreheirkatil¢BOpReof X' X
apd a 5- or 6-nenbered ring containing one or nore
andXt é%ﬁOthtdependent ly selected fromthe group consisting
of CN Oand S; mis selected from1l and 2; nis
R* is sl eptedefiforh tlangiOup Tonsdsting okt =8, Go-stlsyls OFct ed from 1
and 2; and and a salts or hydrates thereof , 2. A
R’ i @IqeasdrEbm eeosrdip godsistinb af M, C; %Iﬂbyleh}fdr@xy,scoghkkmdyancs oko,
conpoudaccordln to claiml wherein X is selecte

=NR’ r s G 4alleyiiralo. (hadm €357 cysloalkyb r@f&@@lﬂ@kﬂs i p?ékxlbg 0)Co.

B 5561 i, e Sk SRTRSURSEXECE 08 ¢ noion

1R e,reI n X6 is O 7.A conmpounds according to
and@ogélrﬁ/ erein Xis Cand Xis N 8. A conpound

t I 1 I I
0% fpofe Bip Sonst bR R B R ISSI“maIy
vvh I f
apﬁ&wﬁéomww Famaraly b i B RGA n. o»
] % -menbered ring containing atons
7Cy°?1aé18§33 8Wt’ly selected fromC N, Oand S, which ring
o bstituted b
1 SRR 0BT 08 o AT 0

is selected fromthe group consisting of: 12. A
R? ig setpaterhfiomdbo gripgonsistingzifiydroniet esfkyayaaadD@ ,aNOR]s Ci-

wlkg@qa]é)Xg%l %‘@%ﬁh@ gﬁ%ﬂ@gﬁg fdl to claiml

of : 3- (3-chl orophenyl% w&* pyridin-3-yl -
salkylhgrapryl; Cagedkylgya}palksi Gq yﬁl}qtqropycéoaa,kyl OC.alkyl, OCO

S BFELIC AR TELOfr bl S P RO,
IkyINR’R® and

g RDRE T 59 ey 2005 Gty Grgmy e T ende

5- or 6-membered ring containing atoms 1ndependent1y selected from C, N, O and S, and

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

any Cj.¢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, C.
galkyleyano, Co.4alkylCs.gcycloalkyl, Cy.galkyl, Cygalkylhalo, OCi.salkylhalo, Cy.salkenyl,
Cosalkylaryl, Co.calkylOR®, OC,.alkylOR®, CygalkylSR®, OC;.alkylSR’, (CO)R’,
O(CO)R?, 0Cy.alkyleyano, OC,.salkylCO,R®, O(CO)OR®, OC1.salkyl(CO)R’, Ci.
salkyl(CO)R®, NR°OR?, C,.calkyINR’R, OC;¢alkyINR’R?, Co.6alkyl(CONR’R®, OC.
salkyl(COINR®RS, OC,.alkyINR*(CO)RS, Cy.salkyINR*(CO)R®, Co.6alkyINR* (CO)NR’R®,
O(CO)NR®RY, Cy.calkyl(SO)NRRE, OC,.6alkyl(SO2)NR’R®, Co.alkyINR*(SO2)R®, OC,.
salkyINR*(SO,)R®, SO3R®, Cy.6alkyINR*(SO,)NRRY, OC,-alkyl(SO2)R’, Co.
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4-(5-{1-[1-(3-chl orophenyl)-1H pyrazol - 4-yl ] et hoxy}- 4-
met hyl -4H 1, 2, 4-triazol -3- yl)pyridine

WO-20@5/08037p 2- ( 3- chl or ophenyl ) -2H- |, 2, 3-tri azol - 2eyiusei08005200
xy} 4- mathyl 4H-1,2,4-triazol -3- yl)pyridine

R& [ 2-(3- chlorophenyl) 2H-1,2,3-triazol - | leth
6a1ky]l($®f) )CM@HWMS@RQ@(I:Z AMYI(SO)R? and & Sz ol 6-Eleynbje ting gpmtaining
one g{,p}pgﬁ.@tp]ns 4% é)pct)gf_ | Ic_)l-mt ezgro4 ptcrolnéalét?rllg of (¥ Iqeé) Xd S;

[1,2,4]triazol -3-yl} -pyrldlne

m issseleBtefd|ftq@-1@ni @ o- phenyl ) -1 H-[ I, 2, 4] tri azol - 3-yl met hox
y] -4-cyclopro ryl-4H [1, 2, 4]tr| azol - 3-yl } - pyri di ne

n is delé&ed Frofm30,30Do3 andpdrenyl ) -1 H-[1, 2, 3] tri azol - 4- yl net hyl
sul fanyl]-4-methyl-4H [1,2,4]triazol-3-yl}-pyridine

plsﬁeléc’ie&hoﬁﬁr&i‘iﬂ@r;&dphenyl )-1H[1,2,3]triazol -4-yl net hyl
fanyl ] - 4-cycl opropyl - 4H

| | d
andhs?%“f‘]hy(déa %81%8¥p%e%{|)-: M [1.2 3]triazol - 4yl met hox

]-4-cycl opropyl - 4H 4tr|a oI 3y|} - pyri di ne,
2, Aa“r?&lmﬂfléﬂf‘(qri? ing 1o Qla{ns eé"rlB BHeRYsnylo
-1,2,3-triazol -4-yl]ethoxy}- 4math|- 4 -| trlgzol-

3. Aasoynpopyd iad¢arding 40 Alaph Arwheeein X’ oaselm%ﬁgmt(il&ri{ NR', O and S.

conprising as active ingredient a therapeutically

4. Aedong@®iunt @césTliugtio ik hevieestpolingNaccor ding to any one
of clainme 1 to 13, in association with one or nore

5. Apéb"i‘ﬂﬂ&ﬁﬁ‘d&éd}&in%%o @I&ﬁﬁ%@%@in%'lé‘ﬁm exci pi ents and/ or

I nert carrier. e phar maceut i cal conposition

accordl to,cl the treatnent of
6. AKSMRQUB %ﬁ rgngxggogg 4d’g}e§em§§15 ?’he conpound accor di ng
to any gone of clains 1 to for g <N 1herapy. 17.
7. ATpeanpayngbesrardiag B dripyl w@e@ﬁyxofﬁecap 4N 1 to 13,
for use in treatnment of ni @ uR_.5 nedi ated di sorders.
8. Al@mpdsed atcdriimgto riaoud dviecan Rdiinselectedafrigmamgd anfl Golshétenoaryl
1 to 13, in the manufacture of a nedi canent for the
9. Al doHRA tac&drdiig it Rain MBicadia ®>di sdscial Som 4-pyridyl, 3-pyridyl and

phenyl.

10. A compound according to claim 1 wherein R?is a 5- or 6-membered ring containing
atoms independently selected from C, N, O and S, which ring may be substituted by one or

more A.

11. A compound according to claim 1 wherein the ring containing X!, X2, and X is se-

lected from the group consisting of:

~ /N\ ~ /N\
VO RO
2) O ,b) 0] ,©) N— ,d) N=N ’
\_7/ R
e) , and f) N

12. A compound according to claim 1 wherein X! and X? are N and X is C.

13. A compound according to claim 1 selected from the group consisting of:
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19. A nethod of treatnent of md uR 5 nedi at ed
di sorders, conprising admnistrering to a mammal ,
wonadswdoarg man in need of such treatnent, a PCT/US2005/005200

therapeutically effective anmount of the conpound

according to any one of clainms 1 to 13. 20. The net hod
3-Gabbaoplhengt B { [ anathyl S-pridin-Gsgd-4H- 112, 4-atarehB-ydfthiolmethyl }-1,3,4-

neurol ogi cal disorders. 21. The method according to
oxadipzglA(39)-orr use in treatnment of psychiatric

di sorders. 22. The nethod according to claim19, for
2-(3eshdorophanyBai-fetinethiyl(¢mashyles-pyaidiachiyled ihdi Wi tiiazobBder s.

23. .The net hod accordj to.claim19, for use in
Yl)aW@&?thﬁlf}rzsé'ﬁh@’%‘f'gﬁrh#sggf@?fﬁﬁ"@‘i‘esor ders. 24. A nethod

for inhibiting activation of mMd uR 5 receptors,
4-(5ednpr(3s¢igrophersi - Hi-pairazel-#-ytlethoay hitrrgethai-4Hrled éyitianol-3-

wi.th an effective anount of the conpound according to
yDPEiIGng 1.
4-(5-{1-[2-(3-chlorophenyl)-2H-1,2,3-triazol-4-yl]ethoxy}-4-methyl-4H-1,2,4-triazol-3-
yDpyridine
4-[5-({1-[2-(3-chlorophenyl)-2H-1,2,3-triazol-4-yl]ethyl } thio)-4-cyclopropyl-4H-1,2,4-
triazol-3-yl]pyridine
4-{5-[1-(3-Chloro-phenyl)-1H-[1,2,4]triazol-3-ylmethylsulfanyl]-4-cyclopropyl-4H-
[1,2,4]triazol-3-yl}-pyridine
4-{5-[1-(3-Chloro-phenyl)-1H-[1,2,4]triazol-3-ylmethoxy]-4-cyclopropyl-4H-
[1,2,4]triazol-3-yl}-pyridine
4-{5-[1-(3-Chloro-phenyl)-1H-[1,2,3]triazol-4-ylmethylsulfanyl]-4-methyl-4H-
[1,2,4]triazol-3-yl}-pyridine
4-{5-[1-(3-Chloro-phenyl)-1H-[1,2,3 ]triazol-4-ylmethylsulfanyl]-4-cyclopropyl-4H-
[1,2,4]triazol-3-yl}-pyridine
4-{5-[1-(3-Chloro-phenyl)-1H-[1,2,3]triazol-4-ylmethoxy]-4-cyclopropyl-4H-
[1,2,4]triazol-3-yl}-pyridine, and
4-(5-{(1R)-[2-(3-chlorophenyl)-2H-1,2,3-triazol-4-yl]ethoxy}-4-methyl-4 H-1,2,4-triazol-
3-yl)pyridine
14. A pharmaceutical composition comprising as active ingredient a therapeutically
effective amount of the compound according to any one of claims 1 to 13, in association

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

15. The pharmaceutical composition according to claim 14, for use in the treatment of

mGluR 5 mediated disorders.

16. The compound according to any one of claims 1 to 13, for use in therapy.
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17. The compound according to any one of claims 1 to 13, for use in treatment of mGluR 5

mediated disorders.

18. Use of the compound according to any one of claims 1 to 13, in the manufacture of a

medicament for the treatment of mGluR 5 mediated disorders.

19. A method of treatment of mGluR 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 13.
20. The method according to claim 19, for use in treatment of neurological disorders.
21. The method according to claim 19, for use in treatment of psychiatric disorders.

22. The method according to claim 19, for use in treatment of chronic and acute pain dis-

orders.
23. The method according to claim 19, for use in treatment of gastrointestinal disorders.

24. A method for inhibiting activation of mGluR 5 receptors, comprising treating a cell

containing said receptor with an effective amount of the compound according to claim 1.
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